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ɜɢɪɨɛɧɢɰɬɜɚ ɛɿɨɦɚɫɢ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ. Ɉɛʉɪɭɧɬɨɜɚɧɨ ɜɢɛɿɪ ɛɿɨɥɨɝɿɱɧɨɝɨ 

ɜɢɫɨɤɨɩɪɨɞɭɤɬɢɜɧɨɝɨ ɲɬɚɦɭ, ɫɤɥɚɞ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɭɦɨɜɢ 

ɤɭɥьɬɢɜɭɜɚɧɧɹ ɬɚ ɜɢɛɿɪ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. ɉɪɨɜɟɞɟɧɨ ɜɢɯɿɞɧɿ 

ɪɨɡɪɚɯɭɧɤɢ  ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ. ɉɪɨєɤɬɧɚ ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ 

ɩɟɪɟɞɛɚɱɚє ɫɬɚɞɿɸ ɞɨɩɨɦɿɠɧɢɯ ɪɨɛɿɬ, ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ, ɫɬɚɞɿɸ 

ɡɧɟɲɤɨɞɠɟɧɧɹ ɜɿɞɯɨɞɿɜ. Ɉɛɪɚɧɨ ɦɟɬɨɞɢɤɢ ɤɨɧɬɪɨɥɸ ɤɭɥьɬɭɪɚɥьɧɨʀ ɪɿɞɢɧɢ. 
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ABSTRACT 

Yelyzaveta Horlatenko. Technology for the production of Lactobacterin – 

Manuscript. 

Diploma bachelor's project for the specialty 162 "Biotechnologies and 

bioengineering". – Kyiv National University of Technology and Design, Kyiv, 

2023 rec. 

Diploma bachelor's project is dedicated to the technology of biomass 

production of Lactobacterin for an additional strain of Lactobacillus plantarum 

LLY-606 in the performance to technical and economic priming. 

In the diploma project, the technology of cultivation of Lactobacillus 

plantarum LLY-606 was primed; a technological scheme for the cultivation of 

Lactobacterin biomass was presented. It was primed with a choice of a biologically 

highly productive strain, a storage of a living medium, a wash of cultivation and a 

choice of technological possession. Conducted inspections for the implementation 

of the technological scheme. The project technological scheme transfers the stage 

of additional work, the technological process, the stage of outsourcing. Methods 

for the control of cultural rɿdini were selected. 

 

Key words: Lactobacterin, Lactobacillus plantarum, cultivation, viability 

control, biosynthesis. 
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ȼɋɌɍɉ 

 

Ⱥɤɬɭɚɥьɧɿɫɬь ɬɟɦɢ. ɇɚ ɞɚɧɢɣ ɦɨɦɟɧɬ, ɜɫɟ ɛɿɥьɲɨʀ ɩɨɩɭɥɹɪɧɨɫɬɿ 

ɧɚɛɭɜɚє ɿɧɬɟɪɟɫ ɞɨ ɡɞɨɪɨɜɨɝɨ ɫɩɨɫɨɛɭ ɠɢɬɬɹ, ɩɿɞɬɪɢɦɤɢ ɡɞɨɪɨɜɨʀ ɦɿɤɪɨɮɥɨɪɢ 

ɥɸɞɢɧɢ ɬɚ ɩɨɤɪɚɳɟɧɧɹ ɡɚɝɚɥьɧɨɝɨ ɫɬɚɧɭ ɨɪɝɚɧɿɡɦɭ. ȼ ɬɨɣ ɠɟ ɱɚɫ, 

ɩɿɞɜɢɳɟɧɢɣ ɪɨɡɜɢɬɨɤ ɿɧɮɟɤɰɿɣ, ɚɧɬɢɛɿɨɬɢɤɨɪɟɡɢɫɬɟɧɬɧɿɫɬь ɬɚ ɪɹɞ ɿɧɲɢɯ 

ɩɪɨɛɥɟɦ ɡɿ ɡɞɨɪɨɜ'ɹɦ ɲɥɭɧɤɨɜɨ-ɤɢɲɤɨɜɨɝɨ ɬɪɚɤɬɭ ɡɭɦɨɜɥɸɸɬь ɧɟɨɛɯɿɞɧɿɫɬь 

ɜ ɩɨɲɭɤɭ ɟɮɟɤɬɢɜɧɢɯ ɩɪɨɛɿɨɬɢɱɧɢɯ ɩɪɨɞɭɤɬɿɜ, ɹɤɿ ɦɚɸɬь ɜɢɫɨɤɭ ɫɬɚɛɿɥьɧɿɫɬь 

ɿ ɡɞɚɬɧɿ ɫɩɪɚɜɥɹɬɢ ɩɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ ɦɿɤɪɨɮɥɨɪɭ. ɇɚ ɨɫɧɨɜɿ ɰɿєʀ 

ɡɚɰɿɤɚɜɥɟɧɨɫɬɿ ɜɢɪɿɫ ɩɨɩɢɬ ɧɚ ɩɪɨɛɿɨɬɢɱɧɿ ɩɪɟɩɚɪɚɬɢ, ɨɞɢɧ ɡ ɜɢɞɿɜ ɹɤɢɯ є 

ɩɪɨɛɿɨɬɢɤɢ ɧɚ ɨɫɧɨɜɿ ɥɚɤɬɨɛɚɤɬɟɪɿɣ. 

ȼɿɞɨɦɨ, ɳɨ ɥɚɤɬɨɛɚɤɬɟɪɿʀ є ɦɨɥɨɱɧɨɤɢɫɥɢɦɢ ɛɚɤɬɟɪɿɹɦɢ – ɧɟɜɿɞ’єɦɧɨɸ 

ɱɚɫɬɢɧɨɸ ɡɞɨɪɨɜɨʀ ɦɿɤɪɨɮɥɨɪɢ ɥɸɞɢɧɢ. ȼɨɧɢ ɚɤɬɢɜɧɿ ɜ ɩɨɪɨɠɧɢɧɿ ɪɨɬɚ, 

ɨɪɝɚɧɚɯ ɞɢɯɚɧɧɹ, ɜ ɬɨɧɤɨɦɭ ɤɢɲɤɿɜɧɢɤɭ, ɧɚ ɲɤɿɪɿ ɬɚ ɜ ɫɬɚɬɟɜɢɯ ɨɪɝɚɧɚɯ. 

Ʌɚɤɬɨɛɚɤɬɟɪɿʀ ɛɟɪɭɬь ɭɱɚɫɬь ɜ ɿɦɭɧɧɨɦɭ ɡɚɯɢɫɬɿ ɨɪɝɚɧɿɡɦɭ, ɚɤɬɢɜɧɨ ɛɨɪɸɬьɫɹ 

ɡ ɩɚɬɨɝɟɧɚɦɢ, ɛɟɪɭɬь ɭɱɚɫɬь ɜ ɩɪɨɰɟɫɚɯ ɫɟɤɪɟɰɿʀ ɬɚ ɥɿɩɿɞɧɨɦɭ ɨɛɦɿɧɿ, 

ɩɪɨɬɢɫɬɨɹɬь ɚɥɟɪɝɿɱɧɢɦ ɪɟɚɤɰɿɹɦ. ȼɨɧɢ є ɧɚɛɚɝɚɬɨ ɚɤɬɢɜɧɿɲɢɦɢ, ɧɿɠ 

ɛɿɮɿɞɨɛɚɤɬɟɪɿʀ. ȼɨɧɢ ɬɚɤɨɠ ɦɚɸɬь ɩɨɬɟɧɰɿɚɥ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ ɯɚɪɱɨɜɿɣ 

ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɞɥɹ ɩɨɤɪɚɳɟɧɧɹ ɹɤɨɫɬɿ ɩɪɨɞɭɤɬɿɜ, ɬɚɤɢɯ ɹɤ ɣɨɝɭɪɬɢ, ɫɢɪɢ ɬɚ 

ɤɜɚɫɨɥɸ. Ɉɤɪɿɦ ɬɨɝɨ, ɜɢɪɨɛɧɢɰɬɜɨ ɥɚɤɬɨɛɚɤɬɟɪɢɧɭ ɦɨɠɟ ɛɭɬɢ ɜɚɠɥɢɜɢɦ ɭ 

ɮɚɪɦɚɰɟɜɬɢɱɧɿɣ ɬɚ ɜɟɬɟɪɢɧɚɪɧɿɣ ɝɚɥɭɡɹɯ. ɉɪɨɛɿɨɬɢɤɢ ɧɚ ɨɫɧɨɜɿ ɥɚɤɬɨɛɚɤɬɟɪɿɣ 

ɦɨɠɭɬь ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɞɥɹ ɪɨɡɪɨɛɤɢ ɧɨɜɢɯ ɥɿɤɚɪɫьɤɢɯ ɩɪɟɩɚɪɚɬɿɜ, 

ɞɿєɬɢɱɧɢɯ ɞɨɛɚɜɨɤ ɬɚ ɤɨɪɦɨɜɢɯ ɞɨɛɚɜɨɤ ɞɥɹ ɬɜɚɪɢɧ. 
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Ɉɞɧɢɦ ɡ ɧɚɣɩɨɩɭɥɹɪɧɿɲɢɯ ɩɪɟɩɚɪɚɬɿɜ ɧɚ ɨɫɧɨɜɿ ɥɚɤɬɨɛɚɤɬɟɪɿɣ є 

Ʌɚɤɬɨɛɚɤɬɟɪɢɧ. Ɉɞɧɚ ɡ ɧɚɣɚɤɬɭɚɥьɧɿɲɢɯ ɨɛɥɚɫɬɟɣ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɪɨɛɧɢɰɬɜɚ 

ɥɚɤɬɨɛɚɤɬɟɪɢɧɭ ɩɨɥɹɝɚє ɜ ɪɨɡɪɨɛɰɿ ɟɮɟɤɬɢɜɧɢɯ ɦɟɬɨɞɿɜ ɤɭɥьɬɢɜɭɜɚɧɧɹ ɬɚ 

ɦɚɫɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɥɚɤɬɨɛɚɤɬɟɪɿɣ ɡ ɜɢɫɨɤɨɸ ɹɤɿɫɬɸ ɿ ɫɬɚɛɿɥьɧɿɫɬɸ ɞɥɹ 

ɫɩɨɠɢɜɚɧɧɹ ɥɸɞɢɧɨɸ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɨɩɬɢɦɿɡɚɰɿɸ ɭɦɨɜ 

ɤɭɥьɬɢɜɭɜɚɧɧɹ, ɜɢɛɿɪ ɩɿɞɯɨɞɹɳɢɯ ɩɨɠɢɜɧɢɯ ɫɟɪɟɞɨɜɢɳ, ɨɩɬɢɦɚɥьɧɢɯ 

ɩɚɪɚɦɟɬɪɿɜ ɬɟɦɩɟɪɚɬɭɪɢ, pH ɬɚ ɿɧɲɢɯ ɮɚɤɬɨɪɿɜ, ɹɤɿ ɜɩɥɢɜɚɸɬь ɧɚ ɪɿɫɬ ɿ 

ɪɨɡɦɧɨɠɟɧɧɹ ɥɚɤɬɨɛɚɤɬɟɪɿɣ. Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɰɢɯ ɜɿɞɨɦɨɫɬɟɣ ɦɢ ɦɨɠɟɦɨ ɛɭɬɢ 

ɜɩɟɜɧɟɧɢɦɢ, ɳɨ ɬɟɦɚ ɜɢɪɨɛɧɢɰɬɜɚ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ є ɚɤɬɭɚɥьɧɨɸ ɬɚ ɦɚє 

ɩɨɬɟɧɰɿɚɥ ɞɥɹ ɩɨɞɚɥьɲɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɬɚ ɪɨɡɜɢɬɤɭ. 

Ɇɟɬɚ ɪɨɛɨɬɢ ɩɨɥɹɝɚє ɭ ɜɢɤɨɪɢɫɬɚɧɧɿ ɜɢɫɨɤɨɩɪɨɞɭɤɬɢɜɧɨɝɨ ɲɬɚɦɭ 

Lactobacillus plantarum LLY-606 ɞɥɹ ɩɪɨɦɢɫɥɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɛɿɨɦɚɫɢ 

Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ. 

Ɂɚɜɞɚɧɧɹ ɪɨɛɨɬɢ:  

1. ȼɢɜɱɢɬɢ ɜɥɚɫɬɢɜɨɫɬɿ ɰɿɥьɨɜɨɝɨ ɩɪɨɞɭɤɬɭ.  

2. ȼɢɡɧɚɱɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬь ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɤɪɟɦɢɯ ɲɬɚɦɿɜ ɥɚɤɬɨɛɚɤɬɟɪɿɣ 

ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɛɿɨɦɚɫɢ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ. 

3. ɉɪɨɜɟɫɬɢ ɪɨɡɪɚɯɭɧɨɤ ɩɨɬɭɠɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ 

ɛɿɨɦɚɫɢ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ.  

4. Ɉɛʉɪɭɧɬɭɜɚɬɢ ɬɚ ɫɤɥɚɫɬɢ ɫɯɟɦɭ ɜɢɪɨɛɧɢɰɬɜɚ ɛɿɨɦɚɫɢ 

Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ.  

5. Ɉɛʉɪɭɧɬɭɜɚɬɢ ɦɟɬɨɞɢ ɤɨɧɬɪɨɥɸ ɧɚ ɜɢɪɨɛɧɢɰɬɜɿ. 

Ɉɛ’єɤɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ є ɜɥɚɫɬɢɜɨɫɬɿ ɲɬɚɦɭ Lactobacillus plantarum 

LLY-606 ɬɚ ɣɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɛɿɨɦɚɫɢ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ. 

ɉɪɟɞɦɟɬ ɞɨɫɥɿɞɠɟɧɧɹ – ɬɟɯɧɨɥɨɝɿɹ ɨɬɪɢɦɚɧɧɹ ɛɿɨɦɚɫɢ 

Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ. 

Ɇɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɧɹ – ɞɨɛɿɪ ɬɚ ɚɧɚɥɿɡ ɧɚɭɤɨɜɨʀ ɬɚ ɬɟɯɧɿɱɧɨʀ 

ɿɧɮɨɪɦɚɰɿʀ. 

ʪʥʿ.ʿʯ.ϭϲϮ.Ϭϳ 
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ɇɨɜɢɡɧɚ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥьɬɚɬɿɜ – ɪɨɡɪɨɛɥɟɧɨ ɫɯɟɦɭ ɨɬɪɢɦɚɧɧɹ 

ɛɿɨɦɚɫɢ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ ɡɚ ɪɚɯɭɧɨɤ ɤɭɥьɬɢɜɭɜɚɧɧɹ ɲɬɚɦɭ Lactobacillus 

plantarum LLY-606. 

ɉɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥьɬɚɬɿɜ ɨɛɭɦɨɜɥɟɧɟ ɲɢɪɨɤɨɸ 

ɩɪɚɤɬɢɤɨɸ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɩɪɨɛɿɨɬɢɤɿɜ ɭ ɝɚɥɭɡɿ ɨɯɨɪɨɧɢ ɡɞɨɪɨɜ’ɹ. 

Ⱥɩɪɨɛɚɰɿɹ. Ɋɟɡɭɥьɬɚɬɢ ɪɨɛɨɬɢ ɡɚ ɬɟɦɨɸ ɨɩɪɢɥɸɞɧɟɧɨ ɧɚ Ɇɿɠɧɚɪɨɞɧɿɣ 

ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ ȱɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿʀ «Ⱥɤɬɭɚɥьɧɿ ɩɢɬɚɧɧɹ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, 

ɟɤɨɥɨɝɿʀ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ» (ȾȻɌɍ, ɏɚɪɤɿɜ, 27-28 ɤɜɿɬɧɹ 2023 ɪ.). 

ɍɱɚɫɬь ɭ ɤɨɧɮɟɪɟɧɰɿʀ ɩɿɞɬɜɟɪɞɠɟɧɚ ɫɟɪɬɢɮɿɤɚɬɨɦ ɭɱɚɫɧɢɤɚ (Ⱦɨɞɚɬɨɤ Ⱥ). 

ɉɭɛɥɿɤɚɰɿʀ. Ɂɚ ɬɟɦɨɸ ɞɢɩɥɨɦɧɨʀ ɪɨɛɨɬɢ ɨɩɭɛɥɿɤɨɜɚɧɨ ɬɟɡɢ ɞɨɩɨɜɿɞɿ 

ɤɨɧɮɟɪɟɧɰɿʀ ɦɿɠɧɚɪɨɞɧɨɝɨ ɪɿɜɧɹ (Ⱦɨɞɚɬɨɤ Ȼ).  

Ƚɨɪɥɚɬɟɧɤɨ Є. ɋ., Ɉɯɦɚɬ Ɉ. Ⱥ. Ʌɚɤɬɨɛɚɤɬɟɪɿʀ ɬɚ ʀɯ ɩɪɨɛɿɨɬɢɱɧɿ 

ɜɥɚɫɬɢɜɨɫɬɿ. Аɤɬɭɚɥьɧɿ ɩɢɬɚɧɧɹ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, ɟɤɨɥɨɝɿʀ ɬɚ 

ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ : Ɇɚɬɟɪ. Ɇɿɠɧɚɪ. ɧɚɭɤ.-ɩɪɚɤɬ. ȱɧɬɟɪɧɟɬ-ɤɨɧɮ. (ɏɚɪɤɿɜ, 

27-28 ɤɜɿɬɧɹ 2023 ɪ.). ɏɚɪɤɿɜ : ȾȻɌɍ, 2023. ɋ. 53–54. 

ɋɬɪɭɤɬɭɪɚ ɬɚ ɨɛɫɹɝ ɞɢɩɥɨɦɧɨʀ ɦɚɝɿɫɬɟɪɫьɤɨʀ ɪɨɛɨɬɢ. Ⱦɢɩɥɨɦɧɚ 

ɛɚɤɚɥɚɜɪɫьɤɚ ɪɨɛɨɬɚ ɜɢɤɥɚɞɟɧɚ ɧɚ 56 ɫɬɨɪɿɧɤɚɯ, ɦɿɫɬɢɬь 5 ɪɨɡɞɿɥɿɜ, ɜɢɫɧɨɜɤɢ 

ɬɚ ɫɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɨʀ ɥɿɬɟɪɚɬɭɪɢ ɡ 27 ɞɠɟɪɟɥ, 2 ɞɨɞɚɬɤɚ.
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ɊɈɁȾȱɅ 1 

ɌȿɏɇȱɄɈ-ȿɄɈɇɈɆȱɑɇȿ ɈȻʈɊɍɇɌɍȼȺɇɇə 

 

1.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɰɿɥьɨɜɨɝɨ ɩɪɨɞɭɤɬɭ 

ɇɚɪɚɡɿ ɜɿɞɨɦɨ, ɳɨ ɩɪɨɛɿɨɬɢɤɢ, ɹɤɿ ɦɿɫɬɹɬь ɜ ɫɤɥɚɞɿ ɠɢɜɿ ɥɚɤɬɨɛɚɤɬɟɪɿʀ, 

ɞɭɠɟ ɲɢɪɨɤɨ ɡɚɫɬɨɫɨɜɭɸɬь ɞɥɹ ɧɨɪɦɚɥɿɡɚɰɿʀ ɦɿɤɪɨɮɥɨɪɢ ɤɢɲɤɿɜɧɢɤɚ ɬɚ ɩɿɯɜɢ 

ɥɸɞɢɧɢ. ɇɨɪɦɚɥьɧɚ ɦɿɤɪɨɮɥɨɪɚ ɡɞɨɪɨɜɨʀ ɥɸɞɢɧɢ ɜɤɥɸɱɚє ɛɟɡɥɿɱ ɜɢɞɿɜ 

ɥɚɤɬɨɛɚɤɬɟɪɿɣ. Ⱥ ɰɟ ɭ ɫɜɨɸ ɱɟɪɝɭ ɩɨɹɫɧɸє ɲɢɪɨɤɭ ɩɪɚɤɬɢɤɭ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ 

ɝɚɥɭɡɿ ɨɯɨɪɨɧɢ ɡɞɨɪɨɜ’ɹ ɩɪɨɛɿɨɬɢɤɿɜ, ɨɬɪɢɦɚɧɢɯ ɡ ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɦɿɤɪɨɮɥɨɪɢ 

ɥɸɞɢɧɢ. Ɉɞɧɢɦ ɡ ɬɚɤɢɯ ɩɪɨɛɿɨɬɢɤɿɜ є ɥɿɤɚɪɫьɤɢɣ ɡɚɫɿɛ Ʌɚɤɬɨɛɚɤɬɟɪɢɧ.  

Ʌɚɤɬɨɛɚɤɬɟɪɢɧ – ɩɪɨɛɿɨɬɢɤ, ɳɨ ɫɤɥɚɞɚєɬьɫɹ ɡ ɥɿɨɮɿɥɿɡɚɬɭ ɠɢɜɢɯ 

ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ (ɚ ɫɚɦɟ, ɥɚɤɬɨɛɚɤɬɟɪɿɣ), ɹɤɿ ɩɪɨɞɭɤɭɸɬь ɦɨɥɨɱɧɭ ɤɢɫɥɨɬɭ. 

Ʌɚɤɬɨɛɚɤɬɟɪɿʀ, ɹɤɿ ɜɯɨɞɹɬь ɭ ɫɤɥɚɞ ɩɪɨɛɿɨɬɢɤɭ, ɫɩɪɢɹɸɬь ɡɦɟɧɲɟɧɧɸ 

ɡɚɩɚɥьɧɢɯ ɩɪɨɰɟɫɿɜ ɲɥɹɯɨɦ ɧɨɪɦɚɥɿɡɚɰɿʀ ɡɚɝɚɥьɧɨɝɨ ɫɤɥɚɞɭ ɦɿɤɪɨɮɥɨɪɢ 

ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ. Ʌɚɤɬɨɛɚɤɬɟɪɿʀ ɡɞɚɬɧɿ ɫɬɢɦɭɥɸɜɚɬɢ ɩɪɨɞɭɤɭɜɚɧɧɹ 

ɮɟɪɦɟɧɬɿɜ, ɧɟɨɛɯɿɞɧɢɯ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɫɿɜ ɬɪɚɜɥɟɧɧɹ, ɬɚ 

ɩɨɫɢɥɸɸɬь ɪɟɝɟɧɟɪɚɰɿɸ ɫɥɢɡɨɜɨʀ ɨɛɨɥɨɧɤɢ ɤɢɲɤɿɜɧɢɤɚ ɭ ɥɸɞɢɧɢ; ɦɨɠɭɬь 

ɡɦɟɧɲɢɬɢ ɭ ɧɟʀ ɩɪɨɹɜɢ ɩɨɛɿɱɧɢɯ ɟɮɟɤɬɿɜ ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɚɧɬɢɛɿɨɬɢɤɿɜ. 

Ʌɚɤɬɨɛɚɤɬɟɪɿʀ ɜɿɞɨɦɿ ɬɚɤɨɠ ɫɜɨʀɦɢ ɿɦɭɧɨɦɨɞɟɥɸɸɱɢɦɢ, ɚɧɬɢɨɤɫɢɞɚɧɬɧɢɦɢ, ɣ 

ɚɧɬɚɝɨɧɿɫɬɢɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ.  

ɉɪɢ ɜɢɪɨɛɧɢɰɬɜɿ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬь ɨɞɢɧ ɲɬɚɦ ɚɛɨ 

ɚɫɨɰɿɚɰɿɸ ɲɬɚɦɿɜ ɨɞɧɨɝɨ ɜɢɞɭ ɥɚɤɬɨɛɚɤɬɟɪɿɣ. Ɂɞɟɛɿɥьɲɨɝɨ ɩɪɟɩɚɪɚɬ ɦɿɫɬɢɬь  

ɲɬɚɦɢ ɥɚɤɬɨɛɚɤɬɟɪɿɣ Lactobacillus fermentum, ɚɛɨ Lactobacillus plantarum, ɚɛɨ 

Lactobacillus  acidophilus. 
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Ɏɚɪɦɚɤɨɬɟɪɚɩɟɜɬɢɱɧɚ ɝɪɭɩɚ, ɞɨ ɹɤɨʀ ɜɿɞɧɨɫɹɬь Ʌɚɤɬɨɛɚɤɬɟɪɢɧ – 

ɚɧɬɢɞɿɚɪɟɣɧɿ ɦɿɤɪɨɛɧɿ ɩɪɟɩɚɪɚɬɢ, ɳɨ ɦɿɫɬɹɬь ɨɪɝɚɧɿɡɦɢ, ɹɤɿ ɩɪɨɞɭɤɭɸɬь 

ɦɨɥɨɱɧɭ ɤɢɫɥɨɬɭ. ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɦɿɠɧɚɪɨɞɧɨʀ ɫɢɫɬɟɦɢ ɤɥɚɫɢɮɿɤɚɰɿʀ 

ɥɿɤɚɪɫьɤɢɯ ɡɚɫɨɛɿɜ ȺɌɏ (ɚɧɚɬɨɦɨ-ɬɟɪɚɩɟɜɬɢɱɧɨ-ɯɿɦɿɱɧɚ ɤɥɚɫɢɮɿɤɚɰɿʀ ȼɈɈɁ) 

Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ ɩɪɢɫɜɨєɧɨ ɤɨɞ ȺɌɏ A07F Ⱥ01 [1]: 

A – Ɂɚɫɨɛɢ, ɳɨ ɞɿɸɬь ɧɚ ɬɪɚɜɧɭ ɫɢɫɬɟɦɭ ɿ ɦɟɬɚɛɨɥɿɡɦ; 

A07 – ɉɪɨɬɢɞɿɚɪɟɣɧɿ ɩɪɟɩɚɪɚɬɢ; 

A07F – ɉɪɨɬɢɞɿɚɪɟɣɧɿ ɦɿɤɪɨɛɧɿ ɩɪɟɩɚɪɚɬɢ; 

A07F A01 – Ʌɚɤɬɨɛɚɤɬɟɪɿʀ. 

Ʌɚɤɬɨɛɚɤɬɟɪɢɧ ɦɨɠɭɬь ɜɢɩɭɫɤɚɬɢ ɭ ɜɢɝɥɹɞɿ ɩɨɪɨɲɤɭ (ɥɿɤɚɪɫьɤɢɣ ɡɚɫɿɛ)  

[2], ɫɭɩɨɡɢɬɨɪɿʀɜ (ɛɟɡɪɟɰɟɩɬɭɪɧɢɣ ɩɪɟɩɚɪɚɬ), ɪɿɞɲɟ ɭ ɜɢɝɥɹɞɿ ɤɚɩɫɭɥ 

(ɞɿєɬɢɱɧɚ ɞɨɛɚɜɤɚ) [3]. Ʌɚɤɬɨɛɚɤɬɟɪɢɧ ɫɭɯɢɣ – ɩɨɪɨɲɨɤ ɛɟɠɟɜɨ-ɠɨɜɬɭɜɚɬɨɝɨ 

ɤɨɥьɨɪɭ, ɹɤɢɣ ɩɪɢ ɞɨɞɚɜɚɧɧɿ ɜɨɞɢ ɭɬɜɨɪɸє ɝɨɦɨɝɟɧɧɭ ɡɚɜɢɫь. ɉɪɟɩɚɪɚɬ є 

ɤɪɢɫɬɚɥɿɱɧɨɸ ɜɢɫɭɲɟɧɨɸ ɦɿɤɪɨɛɧɨɸ ɦɚɫɨɸ ɠɢɜɢɯ ɥɚɤɬɨɛɚɤɬɟɪɿɣ. Ɂɚɩɚɯ ɿ 

ɫɦɚɤ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ є ɤɢɫɥɨɦɨɥɨɱɧɢɦ.  

Ⱦɥɹ ɩɟɪɨɪɚɥьɧɨɝɨ ɩɪɢɣɨɦɭ Ʌɚɤɬɨɛɚɤɬɟɪɢɧ ɫɭɯɢɣ ɪɨɡɜɨɞɹɬь ɜɨɞɨɸ ɡ 

ɬɟɦɩɟɪɚɬɭɪɨɸ ɧɟ ɜɢɳɟ + 40 ° C. Ɋɨɡɜɟɞɟɧɧɹ ɩɪɨɜɨɞɹɬь ɤɢɩ’ɹɱɟɧɨɸ ɜɨɞɨɸ 

ɤɿɦɧɚɬɧɨʀ ɬɟɦɩɟɪɚɬɭɪɢ ɡ ɪɨɡɪɚɯɭɧɤɭ 1 ɱɚɣɧɚ ɥɨɠɤɚ ɧɚ 1 ɞɨɡɭ ɩɪɟɩɚɪɚɬɭ. Ⱦɥɹ 

ɞɨɪɨɫɥɢɯ ɞɨɛɨɜɚ ɞɨɡɚ ɫɤɥɚɞɚє 6-10 ɱɚɣɧɢɯ ɥɨɠɨɤ (ɞɨɡ), ɩɪɢ ɰьɨɦɭ ɞɨɛɨɜɚ 

ɞɨɡɚ ɞɿɥɢɬьɫɹ ɧɚ 2-3 ɩɪɢɣɨɦɢ. ɉɪɟɩɚɪɚɬ ɩɪɢɣɦɚɸɬь ɡɚ 40-60 ɯɜɢɥɢɧ ɞɨ 

ɩɪɢɣɨɦɭ ʀɠɿ. Ɍɪɢɜɚɥɿɫɬь ɩɪɢɣɨɦɭ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ ɡ ɦɟɬɨɸ ɩɪɨɮɿɥɚɤɬɢɤɢ 

ɩɨɪɭɲɟɧь ɛɿɨɰɟɧɨɡɭ ɤɢɲɤɿɜɧɢɤɚ ɫɤɥɚɞɚє 3-4 ɬɢɠɧɿ, ɡ ɦɟɬɨɸ ɥɿɤɭɜɚɧɧɹ – ɞɨ 6 

ɬɢɠɧɿɜ. 

ȼ ɝɿɧɟɤɨɥɨɝɿɱɧɿɣ ɩɪɚɤɬɢɰɿ ɪɨɡɱɢɧ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ ɡɚɫɬɨɫɨɜɭɸɬь 

ɿɧɬɪɚɜɚɝɿɧɚɥьɧɨ, ɜɜɨɞɹɱɢ ɩɪɨɫɨɱɟɧɢɣ ɪɨɡɱɢɧɨɦ ɦɚɪɥɟɜɢɣ ɬɚɦɩɨɧ ɧɚ 2-3 

ɝɨɞɢɧɢ. Ɍɪɢɜɚɥɿɫɬь ɡɚɫɬɨɫɭɜɚɧɧɹ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ ɞɥɹ ɩɟɪɟɞɩɨɥɨɝɨɜɨɝɨ 

ɜɿɞɧɨɜɥɸɜɚɧɧɹ ɱɢɫɬɨɬɢ ɜɚɝɿɧɚɥьɧɨɝɨ ɫɟɤɪɟɬɭ ɫɤɥɚɞɚє 5-8 ɞɧɿɜ. ɉɪɢ ɥɿɤɭɜɚɧɧɿ 

ɡɚɩɚɥьɧɢɯ ɡɚɯɜɨɪɸɜɚɧɧɹɯ ɫɬɚɬɟɜɢɯ ɨɪɝɚɧɿɜ ɬɪɢɜɚɥɿɫɬь ɡɚɫɬɨɫɭɜɚɧɧɹ 

Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ ɫɤɥɚɞɚє 10-12 ɞɧɿɜ. 
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ɉɪɨɛɿɨɬɢɱɧɢɣ ɩɪɟɩɚɪɚɬ ɦɨɠɧɚ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɡ ɩɪɨɮɿɥɚɤɬɢɱɧɨɸ ɬɚ 

ɥɿɤɭɜɚɥьɧɨɸ ɦɟɬɨɸ. Ʌɚɤɬɨɛɚɤɬɟɪɢɧ ɡɚɫɬɨɫɨɜɭɸɬь: 

- ɞɥɹ ɩɪɨɮɿɥɚɤɬɢɤɢ ɬɚ ɥɿɤɭɜɚɧɧɹ ɩɨɪɭɲɟɧь ɨɪɝɚɧɿɜ ɬɪɚɜɥɟɧɧɹ; 

- ɞɥɹ ɩɨɩɟɪɟɞɠɟɧɧɹ ɜɢɧɢɤɧɟɧɧɹ ɞɢɫɮɭɧɤɰɿɣ ɤɢɲɤɿɜɧɢɤɚ (ɧɚɩɪɢɤɥɚɞ, 

ɞɿɚɪɟʀ, ɡɚɤɪɟɩɭ), ɩɨɜ’ɹɡɚɧɢɯ ɡɿ ɡɦɿɧɨɸ ɯɚɪɱɨɜɨɝɨ ɪɚɰɿɨɧɭ ɚɛɨ ɠ ɩɪɢɣɨɦɭ 

ɚɧɬɢɛɿɨɬɢɤɿɜ; 

- ɞɥɹ ɜɿɞɧɨɜɥɟɧɧɹ ɧɨɪɦɚɥьɧɨʀ ɦɿɤɪɨɮɥɨɪɢ ɤɢɲɤɿɜɧɢɤɚ, ɨɫɨɛɥɢɜɨ ɩɪɢ 

ɚɧɬɢɛɿɨɬɢɤɨɬɟɪɚɩɿʀ; 

- ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ  ɧɟɫɩɟɰɢɮɿɱɧɨʀ ɪɟɡɢɫɬɟɧɬɧɨɫɬɿ ɬɚ ɿɦɭɧɨɥɨɝɿɱɧɨɝɨ 

ɫɬɚɬɭɫɭ ɨɪɝɚɧɿɡɦɭ; 

- ɩɪɢ ɜɚɝɿɧɚɥьɧɨɦɭ ɞɢɫɛɚɤɬɟɪɿɨɡɿ ɚɛɨ ɣɨɝɨ ɩɪɨɮɿɥɚɤɬɢɰɿ; 

- ɩɪɢ ɩɿɞɝɨɬɨɜɰɿ ɞɨ ɩɥɚɧɨɜɢɯ ɝɿɧɟɤɨɥɨɝɿɱɧɢɯ ɨɩɟɪɚɰɿɣ ɬɨɳɨ. 

 

1.2 ɉɨɬɪɟɛɚ ɭ ɰɿɥьɨɜɨɦɭ ɩɪɨɞɭɤɬɿ 
ȼ ɨɫɬɚɧɧɿ ɪɨɤɢ ɫɩɨɫɬɟɪɿɝɚєɬьɫɹ ɫɬɚɛɿɥьɧɟ ɡɛɿɥьɲɟɧɧɹ ɭ ɧɚɫɟɥɟɧɧɹ 

ɍɤɪɚʀɧɢ ɤɿɥьɤɨɫɬɿ ɜɢɩɚɞɤɿɜ ɡɚɯɜɨɪɸɜɚɧɧɹ ɲɥɭɧɤɨɜɨ-ɤɢɲɤɨɜɨɝɨ ɬɪɚɤɬɭ 

(ɒɄɌ). Ɉɫɧɨɜɧɨɸ ɩɪɢɱɢɧɨɸ ɬɚɤɨɝɨ ɡɪɨɫɬɚɧɧɹ ɦɨɠɧɚ ɧɚɡɜɚɬɢ ɫɩɨɠɢɜɚɧɧɹ 

ɧɚɫɟɥɟɧɧɹɦ ʀɠɿ ɲɜɢɞɤɨɝɨ ɩɪɢɝɨɬɭɜɚɧɧɹ. ɓɟ ɨɞɧɿєɸ ɡ ɩɪɢɱɢɧ є 

ɧɟɤɨɧɬɪɨɥьɨɜɚɧɢɣ ɩɪɢɣɨɦ ɥɿɤɚɪɫьɤɢɯ ɡɚɫɨɛɿɜ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɚɧɬɢɛɿɨɬɢɤɿɜ, ɳɨ 

ɱɢɧɹɬь ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ ɦɿɤɪɨɮɥɨɪɭ ɤɢɲɤɿɜɧɢɤɚ, ɚ ɩɪɢ ɩɨɫɬɿɣɧɨɦɭ 

ɡɚɫɬɨɫɭɜɚɧɧɿ ɦɨɠɭɬь ɜɢɤɥɢɤɚɬɢ ɭ ɥɸɞɢɧɢ ɯɪɨɧɿɱɧɿ ɡɚɯɜɨɪɸɜɚɧɧɹ. Ɂ 2020 

ɪɨɤɭ ɳɟ ɨɞɧɢɦ ɱɢɧɧɢɤɨɦ ɪɨɡɥɚɞɭ ɒɄɌ є ɡɚɯɜɨɪɸɜɚɧɧɹ, ɫɩɪɢɱɢɧɟɧɟ 

ɡɚɪɚɠɟɧɧɹɦ SARS-CoV-2.  

ɉɪɢ ɪɨɡɥɚɞɚɯ ɒɄɌ ɞɨɰɿɥьɧɢɦ є ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɟɩɚɪɚɬɿɜ, ɳɨ ɦɿɫɬɹɬь 

ɥɚɤɬɨɛɚɤɬɟɪɿʀ. Ɍɟɪɚɩɟɜɬɢɱɧɢɣ ɟɮɟɤɬ ɬɚɤɢɯ ɩɪɟɩɚɪɚɬɿɜ ɡɚɫɧɨɜɚɧɢɣ ɧɚ 

ɜɥɚɫɬɢɜɨɫɬɹɯ  ɥɚɤɬɨɛɚɤɬɟɪɿɣ, ɹɤɿ ɜɨɥɨɞɿɸɬь ɚɧɬɚɝɨɧɿɫɬɢɱɧɨɸ ɚɤɬɢɜɧɿɫɬɸ ɞɨ 

ɭɦɨɜɧɨ– ɚɛɨ ɩɚɬɨɝɟɧɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɿ ɫɬɜɨɪɸɸɬь ɭɦɨɜɢ ɞɥɹ ɪɨɡɜɢɬɤɭ 

ɤɨɪɢɫɧɨʀ ɦɿɤɪɨɮɥɨɪɢ ɭ ɤɢɲɤɿɜɧɢɤɭ. Ɍɟɪɚɩɟɜɬɢɱɧɢɣ ɟɮɟɤɬ ɩɨɹɫɧɸєɬьɫɹ 

ɫɩɪɨɦɨɠɧɿɫɬɸ ɥɚɤɬɨɛɚɤɬɟɪɿɣ ɩɪɨɞɭɤɭɜɚɬɢ ɦɨɥɨɱɧɭ ɤɢɫɥɨɬɭ, ɡɞɚɬɧɿɫɬɸ 

ɫɬɢɦɭɥɸɜɚɬɢ ɜɢɞɿɥɟɧɧɹ ɥɿɡɨɰɢɦɭ, ɩɿɞɜɢɳɭɜɚɬɢ  ɩɨɝɥɢɧɚɧɧɹ ɤɥɿɬɢɧɚɦɢ ɤɪɨɜɿ 
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ɩɚɬɨɝɟɧɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɫɬɢɦɭɥɸɜɚɬɢ ɜɢɞɿɥɟɧɧɹ ɲɥɭɧɤɨɜɨɝɨ ɫɨɤɭ ɬɚ 

ɫɥɢɧɢ,  ɫɩɪɢɹɬɢ ɫɢɧɬɟɡɭ ɞɟɹɤɢɯ ɜɿɬɚɦɿɧɿɜ ɝɪɭɩɢ ȼ ɬɨɳɨ. 

ȱɧɫɬɪɭɤɰɿєɸ ɥɿɤɚɪɫьɤɨɝɨ ɡɚɫɨɛɭ ɩɟɪɟɞɛɚɱɟɧɨ, ɳɨ Ʌɚɤɬɨɛɚɤɬɟɪɢɧ 

ɧɟɨɛɯɿɞɧɨ ɩɪɢɣɦɚɬɢ 2-3 ɪɚɡɢ ɧɚ ɞɨɛɭ, ɩɨ 3 ɞɨɡɢ ɡɚ ɨɞɢɧ ɩɪɢɣɨɦ. Ɉɬɠɟ, 

ɩɪɢɣɦɚєɦɨ ɦɿɧɿɦɚɥьɧɭ ɤɿɥьɤɿɫɬь ɞɨɡ ɬɚ ɩɪɢɣɨɦɿɜ ɿ ɪɨɡɪɚɯɨɜɭєɦɨ ɦɿɧɿɦɚɥьɧɭ 

ɞɨɡɭ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ ɡɚ ɞɨɛɭ: 

Nlact = 2 ∙ 3 = 6 ɞɨɡ. 

ȼɪɚɯɨɜɭɸɱɢ ɬɪɢɜɚɥɿɫɬь ɩɪɢɣɨɦɭ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ ɞɥɹ ɩɪɨɮɿɥɚɤɬɢɤɢ 

ɪɨɡɜɢɬɤɭ ɩɨɪɭɲɟɧь ɛɿɨɰɟɧɨɡɭ ɤɢɲɤɿɜɧɢɤɚ, ɹɤɚ ɫɤɥɚɞɚє 3-4 ɬɢɠɧɿ, 

ɪɨɡɪɚɯɨɜɭєɦɨ ɤɿɥьɤɿɫɬь ɩɪɢɣɨɦɿɜ ɡɚ ɦɿɧɿɦɚɥьɧɢɣ ɤɭɪɫ: 

Nɤɭɪɫ = 2 ∙ 21 = 42 ɩɪɢɣɨɦɢ. 

ȼɢɡɧɚɱɚєɦɨ ɤɿɥьɤɿɫɬь Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ ɡɚ ɤɭɪɫ ɩɪɢɣɨɦɭ: 

Nlact∕ɤɭɪɫ = 3 ∙ 42 = 126 ɞɨɡ. 

 

1.3 Ɋɨɡɪɚɯɭɧɨɤ ɩɨɬɭɠɧɨɫɬɿ ɜɢɪɨɛɧɢɰɬɜɚ 

ɇɚ 1 ɫɿɱɧɹ 2022 ɪɨɤɭ ɱɢɫɟɥьɧɿɫɬь ɧɚɫɟɥɟɧɧɹ ɍɤɪɚʀɧɢ ɫɹɝɚє 43528136 

ɨɫɿɛ, ɜɤɥɸɱɧɨ ɡ ɬɢɦɱɚɫɨɜɨ ɨɤɭɩɨɜɚɧɢɦɢ ɬɟɪɢɬɨɪɿɹɦɢ Ⱦɨɧɟɰьɤɨʀ ɬɚ 

Ʌɭɝɚɧɫьɤɨʀ ɨɛɥɚɫɬɟɣ ɬɚ Ⱥɜɬɨɧɨɦɧɨɸ Ɋɟɫɩɭɛɥɿɤɨɸ Ʉɪɢɦ. 

Ɂɝɿɞɧɨ ɡ ɞɚɧɢɦɢ ɐɟɧɬɪɭ ɝɪɨɦɚɞɫьɤɨɝɨ ɡɞɨɪɨɜ’ɹ ɍɤɪɚʀɧɢ [4] 64 % ɥɸɞɟɣ 

ɜɜɚɠɚє, ɳɨ ɝɪɢɩ ɬɚ ɡɚɫɬɭɞɭ ɦɨɠɧɚ ɥɿɤɭɜɚɬɢ ɥɢɲɟ ɚɧɬɢɛɿɨɬɢɤɚɦɢ. Ɍɨɠ 

ɜɢɯɨɞɢɬь, ɳɨ 27858007 ɨɫɿɛ ɩɪɢɣɦɚє ɚɧɬɢɛɿɨɬɢɤɢ, ɚ ɩɨɬɟɧɰɿɣɧɨ – 

ɩɪɨɛɿɨɬɢɱɧɿ ɩɪɟɩɚɪɚɬɢ. 

ɋɩɢɫɨɤ ɜɢɪɨɛɧɢɤɿɜ ɩɪɨɛɿɨɬɢɤɿɜ ɧɚ ɨɫɧɨɜɿ ɥɚɤɬɨɛɚɤɬɟɪɿɣ ɜɤɥɸɱɚє: ɇȼɄ 

«Ɉ.Ⱦ. ɉɪɨɥɿɫɨɤ», ɍɤɪɚʀɧɚ (ɋɢɦɛɿɬɟɪ); ɌɈȼ «Ɏɚɪɦɚɰɟɜɬɢɱɧɚ ɤɨɦɩɚɧɿɹ 

«ȿɧɡɢɮɚɪɦ», ɍɤɪɚʀɧɚ (Ʌɚɤɬɨɛɚɤɬɟɪɢɧ ȿɧɡɢɮɚɪɦ); PharmaSuisse Laboratories 

Srl., ȱɬɚɥɿɹ (Lactocare); Institut Rosell, Ʉɚɧɚɞɚ (Lacidofil); Unic Biotech Ltd., 

ȱɧɞɿɹ (ɉɪɨɛɿɡ); Lek Pharmaceuticals d. d., Slovenia (Ʌɿɧɟɤɫ); Pharmascience Inc., 

Ʉɚɧɚɞɚ ( Ƀɨɝɭɪɬ ɤɚɧɚɞɫьɤɢɣ); ɋɨɮɚɪɦɚ,  Ȼɨɥɝɚɪɿɹ (Ȼɚɠɚɧɚ) ɬɚ ɿɧɲɿ. 
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ɉɪɨɝɧɨɡɭєɦɨ, ɳɨ 1 % ɜɿɞ ɤɿɥьɤɨɫɬɿ ɥɸɞɟɣ, ɹɤɿ ɜɜɚɠɚɸɬь ɚɧɬɢɛɿɨɬɢɤɢ 

ɧɟɨɛɯɿɞɧɢɦɢ ɩɪɢ ɥɿɤɭɜɚɧɧɿ ɝɪɢɩɭ, ɛɭɞɟ ɡɚɤɭɩɨɜɭɜɚɬɢ ɩɪɨɛɿɨɬɢɱɧɢɣ ɩɪɟɩɚɪɚɬ:  

Nɥɸɞ = 27858007 ∙ 0,01 = 278580 ɨɫɿɛ. 

Ɉɬɠɟ, ɪɿɱɧɚ ɩɨɬɪɟɛɚ ɧɚɫɟɥɟɧɧɹ ɍɤɪɚʀɧɢ, ɩɪɢ ɨɞɧɨɪɚɡɨɜɨɦɭ ɩɪɢɣɨɦɿ 

Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ ɫɬɚɧɨɜɢɬь: 

Nɩɨɬɪ = 278580 ∙ 126 = 35101088 ɞɨɡ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɡɚɛɟɡɩɟɱɢɬɢ 1% ɧɚɫɟɥɟɧɧɹ ɍɤɪɚʀɧɢ ɞɨɫɬɚɬɧьɨɸ 

ɤɿɥьɤɿɫɬɸ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ ɧɚ ɨɞɢɧ ɤɭɪɫ ɧɟɨɛɯɿɞɧɨ 35101088 ɞɨɡ. 

 

1.4 Ɋɨɡɪɚɯɭɧɨɤ ɤɿɥьɤɨɫɬɿ ɜɢɪɨɛɧɢɱɢɯ ɰɢɤɥɿɜ ɨɬɪɢɦɚɧɧɹ 
ɤɭɥьɬɭɪɚɥьɧɨʀ ɪɿɞɢɧɢ ɬɚ ɪɨɡɪɚɯɭɧɨɤ ɨɛ’єɦɭ ɮɟɪɦɟɧɬɟɪɚ 

Ɉɫɤɿɥьɤɢ ɩɟɪɟɞɛɚɱɟɧɨ ɥɢɲɟ ɤɭɥьɬɢɜɭɜɚɧɧɹ, ɬɨ ɰɢɤɥ ɡɚɣɦɚє 7 ɞɧɿɜ. 

ɉɪɢɣɦɚєɦɨ, ɳɨ ɭ ɪɨɰɿ 330 ɪɨɛɨɱɢɯ ɞɧɿɜ, ɬɨɠ ɪɨɡɪɚɯɨɜɭєɦɨ ɤɿɥьɤɿɫɬь ɰɢɤɥɿɜ 

ɡɚ ɪɿɤ: 

Nɰɢɤɥ=330 ∕ 7 = 47 ɰɢɤɥɿɜ ɧɚ ɪɿɤ. 

ȼɢɪɚɯɨɜɭɸɱɢ ɤɿɥьɤɿɫɬь ɞɨɡ ɡɚ ɨɞɢɧ ɰɢɤɥ: 

Vɤɪ = 35101088 ∕ 47 = 746831.7 ɞɨɡ ɡɚ ɰɢɤɥ. 

Ɉɬɠɟ, ɨɛ’єɦ ɤɭɥьɬɭɪɚɥьɧɨʀ ɪɿɞɢɧɢ ɧɚ 1 ɰɢɤɥ = 746.8 ɥ. 

Ɉɬɠɟ, ɧɚɦ ɛɭɞɟ ɩɨɬɪɿɛɟɧ ɮɟɪɦɟɧɬɟɪ ɨɛ’єɦɨɦ 1000 ɥ. 

  

ʪʥʿ.ʿʯ.ϭϲϮ.Ϭϳ 
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ɊɈɁȾȱɅ 2 

ɈȻʈɊɍɇɌɍȼȺɇɇə ȼɂȻɈɊɍ  
ɌȿɏɇɈɅɈȽȱɑɇɈȲ ɋɏȿɆɂ ȼɂɊɈȻɇɂɐɌȼȺ 

 

2.1 Ɉɛʉɪɭɧɬɭɜɚɧɧɹ ɜɢɛɨɪɭ ɛɿɨɥɨɝɿɱɧɨɝɨ ɚɝɟɧɬɭ ɬɚ ɩɨɠɢɜɧɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ ɞɥɹ ɣɨɝɨ ɤɭɥьɬɢɜɭɜɚɧɧɹ 

əɤ ɜɠɟ ɛɭɥɨ ɡɚɡɧɚɱɟɧɨ ɭ ɩɟɪɲɨɦɭ ɪɨɡɞɿɥɿ ɩɪɟɩɚɪɚɬ Ʌɚɤɬɨɛɚɤɬɟɪɢɧ 

ɡɞɟɛɿɥьɲɨɝɨ ɦɿɫɬɢɬь ɲɬɚɦɢ ɥɚɤɬɨɛɚɤɬɟɪɿɣ Lactobacillus fermentum, ɚɛɨ 

Lactobacillus plantarum, ɚɛɨ Lactobacillus  acidophilus. 

Ɉɞɧɚɤ, ɤɨɠɟɧ ɲɬɚɦ ɦɚє ɫɜɨʀ ɨɫɨɛɥɢɜɨɫɬɿ: ɚɞɝɟɡɢɜɧɭ ɚɤɬɢɜɧɿɫɬь, 

ɫɬɿɣɤɿɫɬь ɞɨ ɚɧɬɢɛɚɤɬɟɪɿɚɥьɧɨʀ ɞɿʀ ɛɿɨɥɨɝɿɱɧɢɯ ɪɿɞɢɧ, ɚɧɬɚɝɨɧɿɫɬɢɱɧɭ 

ɚɤɬɢɜɧɿɫɬь ɿ ɚɧɬɢɛɿɨɬɢɤɨɱɭɬɥɢɜɿɫɬь. Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɨɛɪɚɬɢ ɟɮɟɤɬɢɜɧɢɣ ɲɬɚɦ 

ɞɥɹ ɤɭɥьɬɢɜɭɜɚɧɧɹ, ɧɟɨɛɯɿɞɧɨ ɩɨɪɿɜɧɹɬɢ ʀɯ, ɜɪɚɯɨɜɭɸɱɢ ɿ ɟɤɨɧɨɦɿɱɧɿ 

ɮɚɤɬɨɪɢ, ɿ ɞɨɰɿɥьɧɿɫɬь ɜɢɤɨɪɢɫɬɚɧɧɹ. 

Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ ɨɛɢɪɚєɦɨ ɲɬɚɦɢ: Lactobacillus plantarum LLY-606, 

Lactobacillus fermentum HAFI5007. Ɂɚɡɧɚɱɟɧɟ ɩɨɪɿɜɧɹɧɧɹ ɩɪɨɜɨɞɢɦɨ ɭ ɞɜɚ 

ɟɬɚɩɢ. 

ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɜɿɞɛɨɪɭ ɩɨɪɿɜɧɹєɦɨ ɩɨɤɚɡɧɢɤɢ ɨɬɪɢɦɚɧɧɹ 

Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ. ȼ ɬɚɛɥ. 2.1 ɩɪɟɞɫɬɚɜɥɟɧɨ ɿɧɮɨɪɦɚɰɿɸ ɳɨɞɨ ɫɤɥɚɞɭ 

ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɥɹ ɤɭɥьɬɢɜɭɜɚɧɧɹ ɲɬɚɦɿɜ, ɬɪɢɜɚɥɿɫɬь ɤɭɥьɬɢɜɭɜɚɧɧɹ 

ɬɚ ɨɱɿɤɭɜɚɧɢɣ ɪɿɜɟɧь ɩɨɤɚɡɧɢɤɚ ɤɿɥьɤɨɫɬɿ ɠɢɬɬєɡɞɚɬɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜ 

ɨɞɢɧɢɰɿ ɨɛ'єɦɭ (ɄɍɈ).  

 

Ɂ ɬɚɛɥɢɰɿ ɜɢɞɧɨ, ɳɨ ɲɬɚɦ Lactobacillus plantarum LLY-606 ɫɢɧɬɟɡɭє. 

1∙10
10 ɄɍɈ [5], ɚ ɲɬɚɦ Lactobacillus fermentum HAFI5007 ɫɢɧɬɟɡɭє 4∙10

8
 ɡɚ 

ɭɦɨɜɢ ɨɞɧɚɤɨɜɨʀ ɬɪɢɜɚɥɨɫɬɿ ɰɢɤɥɭ [6]. 
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Ɍɚɛɥɢɰɹ 2.1 – ɉɨɪɿɜɧɹɥьɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɟɚɥɿɡɚɰɿʀ ɤɭɥьɬɢɜɭɜɚɧɧɹ ɲɬɚɦɿɜ  

Lactobacillus plantarum LLY-606 ɬɚ Lactobacillus fermentum HAFI5007 

Ȼɿɨɥɨɝɿɱɧɢɣ 

ɚɝɟɧɬ 

ɋɤɥɚɞ ɩɨɠɢɜɧɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ, ɝ∕ɥ 

ɉɨɤɚɡɧɢɤ 

ɫɢɧɬɟɡɭ, 

ɄɍɈ 

Ɍɪɢɜɚɥɿɫɬь 

ɩɪɨɰɟɫɭ, ɝɨɞ. 

Ɉɫɨɛɥɢɜɨɫɬɿ ɡɞɿɣɫɧɟɧɧɹ 

ɩɪɨɰɟɫɭ 

ȼɢɤɨɪɢɫɬɚɧɚ 

ɥɿɬɟɪɚɬɭɪɚ 

1 2 3 4 5 6 

Lactobacillus 

plantarum 

LLY-606 

ɉɟɩɬɨɧ – 10 

Ɇ’ɹɫɧɢɣ ɟɤɫɬɪɚɤɬ – 

10 

Ⱦɪɿɠɞɠɨɜɢɣ ɟɤɫɬɪɚɤɬ 

– 5 

K2HPO4 – 2 

C6H17N3O7 – 2 

C2H3NaO2 -5 

Ƚɥɸɤɨɡɚ – 20 

Ɍɜɿɧ 80 – 1 

MgSO4·7H2O – 0,1 

MnSO4·4H2 – 0,05 

Ⱥɝɚɪ – 1,75 

1∙10
10 

24-48 
Ɍɟɦɩɟɪɚɬɭɪɚ: 37 ℃;  

ɪɿɜɟɧь pH 6,4–6,5 
[5] 
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ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. 2.1 

1 2 3 4 5 6 

Lactobacillus 

fermentum  

HAFI5007 

Ɍɪɢɩɬɨɧ – 10 

Ɇ’ɹɫɧɢɣ ɟɤɫɬɪɚɤɬ  

– 10 

Ⱦɪɿɠɞɠɨɜɢɣ 

ɟɤɫɬɪɚɤɬ– 5 

Ƚɥɸɤɨɡɚ – 10 

ɉɟɤɬɢɧɨɡɚ – 5 

ɋɚɯɚɪɨɡɚ – 5 

C2H3NaO2 – 15 

Na3C6H5O7 – 2 

K3PO4 – 6 

MgSO4·7H2O – 0,58 

Mn(SO4)2 – 0,25 

FeSO4 – 0, 03 

Ɍɜɿɧ 80 – 1 

Ⱥɝɚɪ – 1,3 

4∙10
8 

24-48 
Ɍɟɦɩɟɪɚɬɭɪɚ:  37 ℃;  

ɪɿɜɟɧь ɪɇ 6,3–6,7 
[6] 
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ɇɚ ɞɪɭɝɨɦɭ ɟɬɚɩɿ ɩɪɨɜɨɞɢɦɨ ɩɨɪɿɜɧɹɧɧɹ ɟɤɨɧɨɦɿɱɧɨʀ ɫɤɥɚɞɨɜɨʀ 

ɤɭɥьɬɢɜɭɜɚɧɧɹ – ɜɚɪɬɨɫɬɿ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɥɹ ɨɛɪɚɧɢɯ ɲɬɚɦɿɜ 

(ɬɚɛɥ. 2.2). 

 

Ɍɚɛɥɢɰɹ 2.2 – ȼɚɪɬɿɫɬь ɩɨɠɢɜɧɢɯ ɫɟɪɟɞɨɜɢɳ ɞɥɹ ɤɭɥьɬɢɜɭɜɚɧɧɹ ɲɬɚɦɿɜ 
Lactobacillus plantarum LLY-606 ɬɚ  Lactobacillus fermentum HAFI5007 

ɉɪɨɞɭɰɟɧɬ 
Ʉɨɦɩɨɧɟɧɬ ɩɨɠɢɜɧɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ, ɝ∕ɥ 

ɐɿɧɚ 
ɤɨɦɩɨɧɟɧɬɚ, 

ɝɪɧ∕ɤɝ 

ȼɚɪɬɿɫɬь 
ɤɨɦɩɨɧɟɧɬɚ 

ɧɚ 1ɥ 
ɫɟɪɟɞɨɜɢɳɚ, 

ɝɪɧ 

Ⱦɠɟ-

ɪɟɥɨ  

Lactobacillus 

plantarum 

LLY-606 

ɉɟɩɬɨɧ – 10 1600,00 16,00 [7] 

Ɇ’ɹɫɧɢɣ ɟɤɫɬɪɚɤɬ – 10 9424,00 94,24 [8] 

Ⱦɪɿɠɞɠɨɜɢɣ ɟɤɫɬɪɚɤɬ 

– 5 
2620,00 13,10 [9] 

K2HPO4 – 2 26,00 0,052 [10] 

C6H17N3O7 – 2 330,50 0,661 [11] 

C2H3NaO2 – 5 193,60 0,968 [12] 

Ƚɥɸɤɨɡɚ – 20 130,00 2,60 [13] 

Ɍɜɿɧ 80 – 1 365,00 0,365 [14] 

MgSO4·7H2O – 0,1 82,00 0,0082 [15] 

MnSO4·4H2O – 0,25 57,60 0,0144 [16] 

Ⱥɝɚɪ – 1,75 1320,00 1,32 [17] 

ȼɚɪɬɿɫɬь 1 ɥ ɫɟɪɟɞɨɜɢɳɚ – 130,32 ɝɪɧ. 

Lactobacillus

 fermentum H

AFI5007 

Ɍɪɢɩɬɨɧ – 10 6980,00 69,80 [18] 

Ɇ’ɹɫɧɢɣ ɟɤɫɬɪɚɤɬ – 10 9424,00 94,24 [8] 

Ⱦɪɿɠɞɠɨɜɢɣ ɟɤɫɬɪɚɤɬ 

– 5 
2620,00 13,10 [9] 

Ƚɥɸɤɨɡɚ – 10 130,00 1,30 [13] 
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ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. 2.2 

 ɉɟɤɬɢɧɨɡɚ – 5 4267,00 21,335 [19] 

ɐɭɤɪɨɡɚ – 5 3815,00 19,075 [20] 

C2H3NaO2 – 15 193,60 2,904 [12] 

Na3C6H5O7 – 2 150,00 0,30 [21] 

KH2PO4 – 6 210,00 1,26 [22] 

MgSO4·7H2O – 0,58 82,00 0,04756 [15] 

Mn(SO4)∙4H2O – 0,25 57,60 0,0144 [16] 

FeSO4 – 0,03 4,00 0,00012 [23] 

Ɍɜɿɧ 80 – 1 365,00 0,365 [14] 

Ⱥɝɚɪ – 1,3 1320,00 1,72 [17] 

ȼɚɪɬɿɫɬь 1 ɥ ɫɟɪɟɞɨɜɢɳɚ – 225,46 ɝɪɧ. 

 

Ɂ ɬɚɛɥ. 2.2 ɦɨɠɟɦɨ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɦɟɧɲɭ ɜɚɪɬɿɫɬь ɧɚ 

ɜɢɪɨɛɧɢɰɬɜɿ ɡɚɛɟɡɩɟɱɢɬь ɤɭɥьɬɢɜɭɜɚɧɧɹ ɲɬɚɦɭ Lactobacillus plantarum LLY-

606. ɋɥɿɞ ɡɚɭɜɚɠɢɬɢ, ɳɨ Lactobacillus plantarum LLY-606 ɦɚє ɧɚɛɿɪ 

ɜɥɚɫɬɢɜɨɫɬɟɣ, ɹɤɢɣ ɜɤɥɸɱɚє: ɜɢɫɨɤɿ ɚɞɝɟɡɢɜɧɿ ɜɥɚɫɬɢɜɨɫɬɿ, 

ɚɧɬɢɛɿɨɬɢɤɨɫɬɿɣɤɿɫɬь,  ɫɬɿɣɤɿɫɬь ɞɨ ɧɢɡьɤɢɯ ɡɧɚɱɟɧь ɪɇ. Ɋɿɜɟɧь ɚɞɝɟɡɢɜɧɨɫɬɿ 

ɞɥɹ ɰьɨɝɨ ɲɬɚɦɭ ɡɚ ɞɚɧɢɦɢ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɞɨɪɿɜɧɸє 5,8. ɐɟɣ 

ɲɬɚɦ ɦɚє ɫɬɿɣɤɿɫɬь ɞɨ ɬɚɤɢɯ ɚɧɬɢɛɿɨɬɢɤɿɜ, ɹɤ ɝɟɧɬɚɦɿɰɢɧ, ɤɚɧɚɦɿɰɢɧ, 

ɬɟɬɪɚɰɢɤɥɿɧ, ɟɪɢɬɪɨɦɿɰɢɧ, ɤɥɿɧɞɚɦɿɰɢɧ, ɯɥɨɪɚɦɮɟɧɿɤɨɥ, ɜɚɧɤɨɦɿɰɢɧ ɬɚ 

ɚɦɩɿɰɢɥɿɧ; ɩɪɢ ɰьɨɦɭ ɦɚє ɱɭɬɥɢɜɿɫɬь ɞɨ ɫɬɪɟɩɬɨɦɿɰɢɧɭ. Ɏɟɪɦɟɧɬɭє ɝɥɸɤɨɡɭ, 

ɥɚɤɬɨɡɭ, ɫɚɯɚɪɨɡɭ, ɤɪɨɯɦɚɥь, ɦɚɧɿɬ, ɞɟɤɫɬɪɢɧ, ɫɤɥɚɞɧɢɣ ɟɮɿɪ ɝɥɿɰɟɪɢɧɭ 

ɠɢɪɧɨʀ ɤɢɫɥɨɬɢ, ɟɬɢɥɟɧɝɥɿɤɨɥь, ɠɟɥɚɬɢɧ, ɚɥьɛɭɦɿɧ. Ɋɨɡɪɨɛɧɢɤɚɦɢ 

ɩɿɞɬɜɟɪɞɠɟɧɨ, ɳɨ ɜɤɚɡɚɧɢɣ ɲɬɚɦ ɡɧɢɠɭє ɪɿɜɟɧь ɧɨɪɯɨɥɟɫɬɟɪɨɥɿɜ ɛɿɥьɲ ɧɿɠ ɜ 

ɩɨɥɨɜɢɧɭ (64,49 %), ɦɚє ɜɢɫɨɤɿ ɤɢɫɥɨɬɨɫɬɿɣɤɿɫɬь ɬɚ ɬɨɥɟɪɚɧɬɧɿɫɬь ɞɨ ɠɨɜɱɿ, 

ɹɤɚ ɦɨɠɟ ɡɛɟɪɿɝɚɬɢɫɹ ɜɩɪɨɞɨɜɠ ɬɪɢɜɚɥɨɝɨ ɱɚɫɭ (ɜɿɞɫɨɬɨɤ ɜɢɠɢɜɚɧɧɹ ɫɤɥɚɞɚє 

77,29 %). Lactobacillus fermentum HAFI5007 ɜɿɞɪɿɡɧɹєɬьɫɹ ɬɪɨɯɢ ɜɢɳɢɦ 

ʪʥʿ.ʿʯ.ϭϲϮ.Ϭϳ З̥. Ⱥɪɤɭɲ № Доку̥е̦т̌_ ʿідп̛̭_ _Д̌т̌ 

ʤ̬куш
_ 

 



ɜɿɞɫɨɬɤɨɦ ɜɢɠɢɜɚɧɧɹ ɜ ɤɢɫɥɨɬɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ (78,6 %). ɉɪɢ ɰьɨɦɭ ɜɤɚɡɚɧɢɣ 

ɲɬɚɦ ɦɚє ɦɟɧɲɭ ɫɢɥɭ ɚɞɝɟɡɢɜɧɨɫɬɿ. ɒɬɚɦ ɩɪɨɞɭɤɭє ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɭ 

(SOD), ɜɿɞɧɨɜɥɟɧɢɣ ɝɥɭɬɚɬɿɨɧ (GSH), ɫɟɥɟɧɨɩɟɪɨɤɫɢɞɚɡɭ (GSH-Px), ɿɧɝɿɛɭє 

ɫɭɩɟɪɨɤɫɢɞɧɢɣ ɚɧɿɨɧ; ɦɚє ɡɞɚɬɧɿɫɬь ɩɪɢɝɧɿɱɭɜɚɬɢ ɭɬɜɨɪɟɧɧɹ ɜɿɥьɧɢɯ 

ɪɚɞɢɤɚɥɿɜ. 

ȼɢɪɿɲɚɥьɧɢɦɢ ɭ ɜɢɛɨɪɿ ɧɚɦɢ ɲɬɚɦɭ ɞɥɹ ɤɭɥьɬɢɜɭɜɚɧɧɹ ɫɬɚɥɢ  

ɮɿɧɚɧɫɨɜɿ  ɩɢɬɚɧɧɹ – ɦɟɧɲɚ (ɧɚ 42,2 %) ɜɚɪɬɿɫɬь ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɥɹ 

ɤɭɥьɬɢɜɭɜɚɧɧɹ Lactobacillus plantarum LLY-606. 

 

2.2 Ɉɛʉɪɭɧɬɭɜɚɧɧɹ ɫɩɨɫɨɛɭ ɩɪɨɜɟɞɟɧɧɹ ɛɿɨɫɢɧɬɟɡɭ 

2.2.1 Ɉɛʉɪɭɧɬɭɜɚɧɧɹ ɜɢɛɨɪɭ ɮɟɪɦɟɧɬɚɬɨɪɚ 

ɋɬɚɞɿɸ ɮɟɪɦɟɧɬɚɰɿʀ ɦɨɠɧɚ ɧɚɡɜɚɬɢ ɨɫɧɨɜɧɢɦ ɟɬɚɩɨɦ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɨɝɨ 

ɜɢɪɨɛɧɢɰɬɜɚ, ɨɫɤɿɥьɤɢ ɩɿɞ ɱɚɫ ɩɪɨɜɟɞɟɧɧɹ ɮɟɪɦɟɧɬɚɰɿʀ ɜɿɞɛɭɜɚєɬьɫɹ 

ɜɡɚєɦɨɞɿɹ ɩɪɨɞɭɰɟɧɬɚ ɡ ɫɭɛɫɬɪɚɬɨɦ ɿ ɭɬɜɨɪɟɧɧɹ ɰɿɥьɨɜɢɯ ɩɪɨɞɭɤɬɿɜ. ȼ ɭɦɨɜɚɯ 

ɩɪɨɦɢɫɥɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɭɦɨɜɢ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɫɬɜɨɪɸɸɬьɫɹ ɜ 

ɫɩɟɰɿɚɥьɧɿɣ ɚɩɚɪɚɬɭɪɿ – ɮɟɪɦɟɧɬɟɪɿ.  

ɉɪɢ ɜɢɛɨɪɿ ɮɟɪɦɟɧɬɟɪɚ ɛɟɪɭɬь ɞɨ ɭɜɚɝɢ ɨɫɨɛɥɢɜɨɫɬɿ ɩɪɨɜɟɞɟɧɧɹ 

ɤɭɥьɬɢɜɭɜɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɚɝɟɧɬɭ. Ɍɨɛɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɪɚɧɨɝɨ 

ɮɟɪɦɟɧɬɟɪɚ ɦɚɸɬь ɡɚɥɟɠɚɬɢ ɜɿɞ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɰɿɥьɨɜɨɝɨ ɩɪɨɞɭɤɬɭ ɬɚ 

ɦɨɪɮɨɥɨɝɨ-ɤɭɥьɬɭɪɚɥьɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɪɨɞɭɰɟɧɬɚ.   

ɒɬɚɦ Lactobacillus plantarum LLY-606 є ɮɚɤɭɥьɬɚɬɢɜɧɢɦ ɚɧɚɟɪɨɛɨɦ. 

Ɉɩɬɢɦɚɥьɧɨɸ ɬɟɦɩɟɪɚɬɭɪɨɸ ɞɥɹ ɤɭɥьɬɢɜɭɜɚɧɧɹ ɜɜɚɠɚɸɬь 37 ℃. 

Ɉɩɬɢɦɚɥьɧɟ ɡɧɚɱɟɧɧɹ ɪɇ ɞɥɹ ɤɭɥьɬɢɜɭɜɚɧɧɹ Lactobacillus plantarum LLY-

606 ɫɤɥɚɞɚє 6,4–6,5. 

Ɉɫɤɿɥьɤɢ ɨɫɧɨɜɧɨɸ ɦɟɬɨɸ є ɧɚɤɨɩɢɱɟɧɧɹ ɛɿɨɦɚɫɢ, ɬɨ ɩɟɪɟɞɛɚɱɚɸɬь 

ɚɫɟɩɬɢɱɧɿ ɭɦɨɜɢ ɤɭɥьɬɢɜɭɜɚɧɧɹ, ɞɥɹ ɭɧɟɦɨɠɥɢɜɥɟɧɧɹ ɤɨɧɬɚɦɿɧɚɰɿʀ. 

ɋɬɜɨɪɟɧɧɹ ɚɫɟɩɬɢɱɧɢɯ ɭɦɨɜ ɩɟɪɟɞɛɚɱɚє ɫɬɟɪɢɥɿɡɚɰɿɸ ɨɛɥɚɞɧɚɧɧɹ. 

Ⱦɥɹ ɡɚɜɚɧɬɚɠɟɧɧɹ ɤɨɦɩɨɧɟɧɬɿɜ ɤɨɧɫɬɪɭɤɰɿєɸ ɮɟɪɦɟɧɬɟɪɚ ɩɟɪɟɞɛɚɱɟɧɚ 

ɧɚɹɜɧɿɫɬь ɜɯɿɞɧɨɝɨ ɩɚɬɪɭɛɤɭ ɬɚ ɫɢɫɬɟɦɢ ɫɬɟɪɢɥьɧɨɝɨ ɜɧɟɫɟɧɧɹ ɦɚɬɟɪɿɚɥɿɜ, ɚ 
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ɞɥɹ ɪɟɝɭɥɸɜɚɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ – ɫɩɟɰɿɚɥьɧɨɝɨ ɤɨɠɭɯɚ (ɫɨɪɨɱɤɢ). Ɏɟɪɦɟɧɬɟɪ 

ɬɚɤɨɠ ɦɚє ɛɭɬɢ ɨɫɧɚɳɟɧɢɣ ɫɢɫɬɟɦɨɸ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɡɚ ɪɟɚɥɿɡɚɰɿєɸ 

ɛɿɨɫɢɧɬɟɡɭ: ɞɚɬɱɢɤɚɦɢ ɜɢɦɿɪɸɜɚɧɧɹ ɪɿɜɧɹ ɪɇ, ɬɟɦɩɟɪɚɬɭɪɢ, ɬɪɢɜɚɥɨɫɬɿ. 

Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿʀ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɟɪɦɟɧɬɟɪɚ 

ɡɚɝɚɥьɧɢɦ ɨɛ’єɦɨɦ 1000 ɥ (ɪɢɫ. 2.1). 

 

  

Ɋɢɫɭɧɨɤ 2.1 – Ɂɚɝɚɥьɧɢɣ ɜɢɝɥɹɞ ɬɚ ɫɯɟɦɚ ɮɟɪɦɟɧɬɟɪɭ: 1 – ɤɪɢɲɤɚ; 2 – ɤɨɪɩɭɫ; 

3 – ɜɚɥ; 4 – ɫɨɪɨɱɤɚ;  5 – ɩɟɪɟɦɿɲɭɸɱɢɣ ɩɪɢɫɬɪɿɣ; 6 – ɨɩɨɪɚ, 7 – ɩɪɢɜɿɞ 

 

Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɛɿɨɫɢɧɬɟɡɭ, ɤɭɥьɬɭɪɚɥьɧɚ ɪɿɞɢɧɚ ɪɚɡɨɦ ɡ ɩɨɠɢɜɧɢɦ 

ɫɟɪɟɞɨɜɢɳɟɦ ɡɚɜɚɧɬɚɠɭєɬьɫɹ ɱɟɪɟɡ ɜɯɿɞɧɢɣ ɩɪɢɜɿɞ (7). ɉɟɪɟɦɿɲɭɜɚɧɧɹ 

ɜɿɞɛɭɜɚєɬьɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɟɪɟɦɿɲɭɸɱɨɝɨ ɩɪɢɫɬɪɨɸ ɭ ɜɢɝɥɹɞɿ ɬɭɪɛɿɧɧɨʀ 

ɦɿɲɚɥɤɢ (5). Ʉɪɭɬɧɢɣ ɦɨɦɟɧɬ ɩɟɪɟɞɚєɬьɫɹ ɧɚ ɜɚɥ (3) ɜɿɞ ɟɥɟɤɬɪɨɩɪɢɜɨɞɚ. 

ɉɿɞɬɪɢɦɚɧɧɹ ɧɟɨɛɯɿɞɧɨʀ ɬɟɦɩɟɪɚɬɭɪɢ ɜɿɞɛɭɜɚєɬьɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɚɹɜɧɨʀ 

ɫɨɪɨɱɤɢ ɮɟɪɦɟɧɬɟɪɭ. Ʉɨɧɫɬɪɭɤɰɿɹ ɮɟɪɦɟɧɬɟɪɚ ɞɨɡɜɨɥɹє ɦɨɧɬɚɠ ɫɢɫɬɟɦ 

ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɬɚ ɭɩɪɚɜɥɹɧɧɹ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɢɦ ɩɪɨɰɟɫɨɦ. 
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2.3 Ɋɨɡɪɚɯɭɧɨɤ ɤɿɥьɤɨɫɬɿ ɫɬɚɞɿɣ ɩɿɞɝɨɬɨɜɤɢ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ, 
ɩɿɞɝɨɬɨɜɤɚ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɩɚɪɚɦɟɬɪɢ ɫɬɟɪɢɥɿɡɚɰɿʀ 

2.3.1 Ɋɨɡɪɚɯɭɧɨɤ ɤɿɥьɤɨɫɬɿ ɫɬɚɞɿɣ ɩɿɞɝɨɬɨɜɤɢ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ 

Ɂɚ ɜɢɪɨɛɧɢɱɢɣ ɰɢɤɥ ɨɬɪɢɦɭɸɬь Vɤɪ = 746,8 ɥ ɤɭɥьɬɭɪɚɥьɧɨʀ ɪɿɞɢɧɢ.  

Ɉɬɠɟ, ɿ ɜɢɪɨɛɧɢɱɢɣ ɛɿɨɫɢɧɬɟɡ (ɛɟɡ ɜɪɚɯɭɜɚɧɧɹ ɜɬɪɚɬ) ɡɞɿɣɫɧɸɸɬь ɭ 

ɮɟɪɦɟɧɬɟɪɿ ɡ ɪɨɛɨɱɢɦ (ɤɨɪɢɫɧɢɦ) ɨɛ’єɦɨɦ Vɪɨɛ.1 = 746,8 ɥ. 

ȼɜɚɠɚɬɢɦɟɦɨ, ɳɨ ɤɨɟɮɿɰɿєɧɬ ɡɚɩɨɜɧɟɧɧɹ ɮɟɪɦɟɧɬɟɪɚ ɫɤɥɚɞɚє Ʉɡɚɩ = 

0,75, ɜɿɞɩɨɜɿɞɧɨ ɩɨɜɧɢɣ ɨɛ’єɦ ɮɟɪɦɟɧɬɟɪɚ ɫɬɚɧɨɜɢɬɢɦɟ: 

Vɮ.1 = 746,8/0,75 = 995,7 ɥ. 

ɉɪɢɣɦɚєɦɨ ɧɚɣɛɥɢɠɱɢɣ ɡɚ ɨɛ’єɦɨɦ ɫɬɚɧɞɚɪɬɧɢɣ ɮɟɪɦɟɧɬɟɪ Vɫɮ = 1000 

ɥ ɬɚ ɭɬɨɱɧɸєɦɨ ɩɪɢɣɧɹɬɢɣ ɪɚɧɿɲɟ ɤɨɟɮɿɰɿєɧɬ ɣɨɝɨ ɡɚɩɨɜɧɟɧɧɹ: 

Ʉɡɚɩ1 = 
V ˓ˑбଵV˔ф  = 

଻ସ଺,଼ଵ଴଴଴  = 0,747=0,75 

Ʉɿɥьɤɿɫɬь ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɞɥɹ ɮɟɪɦɟɧɬɟɪɚ ɫɤɥɚɞɚє 10% ɜɿɞ ɨɛ’єɦɭ 

ɫɟɪɟɞɨɜɢɳɚ. Ɍɨɞɿ ɤɿɥьɤɿɫɬь ɫɟɪɟɞɨɜɢɳɚ ɫɬɚɧɨɜɢɬɢɦɟ:  

Vɩɫ1 = 
𝑉˓ˑбଵଵ+Хф  = 

଻ସ଺,଼ଵ+଴,ଵ = 678,9 ɥ 

ɞɟ ɏɮ – ɞɨɡɚ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɞɥɹ ɮɟɪɦɟɧɬɟɪɚ. 

ȼɿɞɩɨɜɿɞɧɨ, ɤɿɥьɤɿɫɬь ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɞɥɹ ɮɟɪɦɟɧɬɟɪɚ ɫɬɚɧɨɜɢɬь:  

Vɩɦ1 = Vɪɨɛ.1– Vɩɫ1 = 746,8 – 678,9 = 67,9 ɥ. 

ɉɪɢɣɦɚєɦɨ ɤɿɥьɤɿɫɬь ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɪɿɜɧɨɸ 70 ɥ. 

 

2.3.2 Ɋɨɡɪɚɯɭɧɨɤ ɤɿɥьɤɨɫɬɿ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɞɥɹ ɜɢɪɨɳɭɜɚɧɧɹ 
ɤɭɥьɬɭɪɢ ɜ ɿɧɨɤɭɥɹɬɨɪɿ 100 ɥ 

Ⱦɥɹ ɨɞɟɪɠɚɧɧɹ 70 ɥ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɤɿɥьɤɿɫɬь ɩɨɠɢɜɧɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɩɟɪɟɞ ɤɭɥьɬɢɜɭɜɚɧɧɹɦ ɜ ɿɧɨɤɭɥɹɬɨɪɿ ɛɟɡ 

ɭɪɚɯɭɜɚɧɧɹ ɜɬɪɚɬ ɫɬɚɧɨɜɢɬɢɦɟ ɬɟɠ 70 ɥ.  
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ȼɜɚɠɚɬɢɦɟɦɨ, ɳɨ ɤɨɟɮɿɰɿєɧɬɿ ɡɚɩɨɜɧɟɧɧɹ ɪɿɜɧɢɣ Ʉɡɚɩ = 0,75, ɜɿɞɩɨɜɿɞɧɨ 

ɩɨɜɧɢɣ ɨɛ’єɦ ɿɧɨɤɭɥɹɬɨɪɚ ɫɤɥɚɞɚє: 

Vɿɧ. = 70/0,75 = 93,3 ɥ. 

ɉɪɢɣɦɚєɦɨ ɧɚɣɛɥɢɠɱɢɣ ɡɚ ɨɛ’єɦɨɦ ɫɬɚɧɞɚɪɬɧɢɣ ɿɧɨɤɭɥɹɬɨɪ Vɫɮ = 100 

ɥ ɬɚ ɭɬɨɱɧɸєɦɨ ɩɪɢɣɧɹɬɢɣ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɤɨɟɮɿɰɿєɧɬ ɡɚɩɨɜɧɟɧɧɹ: 

Ʉɡɚɩ2 = 
𝑉˓ˑбଶ𝑉˔іː  = 

଻଴,଴ଵ଴଴  = 0,70 

Ʉɨɟɮɿɰɿєɧɬ ɡɚɩɨɜɧɟɧɧɹ ɤɨɪɟɝɨɜɚɧɨ, ɚɥɟ ɣɨɝɨ ɡɧɚɱɟɧɧɹ ɜɿɞɩɨɜɿɞɚє ɧɨɪɦɿ 

(0,6–0,8). 

Ʉɿɥьɤɿɫɬь ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜ ɿɧɨɤɭɥɹɬɨɪɿ ɫɬɚɧɨɜɢɬɢɦɟ:  

Vɩɫ2 = 
𝑉˓ˑбଶଵ+Хіː = 

଻଴,଴ଵ+଴,ଵ = 63,6 ɥ 

Ɍɨɞɿ ɤɿɥьɤɿɫɬь ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɞɥɹ ɿɧɨɤɭɥɹɬɨɪɚ ɫɬɚɧɨɜɢɬь: 

Vɩɦ2 = Vɪɨɛ.2 – Vɩɫ2 = 70,0 – 63,6 = 6,4 ɥ 

 

2.3.3. Ɋɨɡɪɚɯɭɧɨɤ ɤɿɥьɤɨɫɬɿ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɞɥɹ ɜɢɪɨɳɭɜɚɧɧɹ 
ɤɭɥьɬɭɪɢ ɜ ɿɧɨɤɭɥɹɬɨɪɿ 10 ɥ 

Ⱦɥɹ ɨɞɟɪɠɚɧɧɹ 6,4 ɥ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɩɨɜɧɢɣ ɨɛ’єɦ  ɿɧɨɤɭɥɹɬɨɪɚ 

(ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ɜɬɪɚɬ) ɫɤɥɚɞɚє Vɿɧ. = 6,4/0,8 = 8 ɥ.  

ɉɪɢɣɦɚєɦɨ ɧɚɣɛɥɢɠɱɢɣ ɡɚ ɨɛ’єɦɨɦ ɫɬɚɧɞɚɪɬɧɢɣ ɿɧɨɤɭɥɹɬɨɪ Vɫɮ = 10 ɥ 

ɬɚ ɭɬɨɱɧɸєɦɨ ɩɪɢɣɧɹɬɢɣ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɤɨɟɮɿɰɿєɧɬ ɡɚɩɨɜɧɟɧɧɹ: 

Ʉɡɚɩ.3= 
𝑉˓ˑбଷ𝑉˔іː = 

଼,଴ଵ଴= 0,8 

Ʉɨɟɮɿɰɿєɧɬ ɡɚɩɨɜɧɟɧɧɹ ɭ ɦɟɠɚɯ ɧɨɪɦɢ. 

Ʉɿɥьɤɿɫɬь ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜ ɿɧɨɤɭɥɹɬɨɪɿ ɫɬɚɧɨɜɢɬɢɦɟ: 

Vɩɫ3 =
𝑉˓ˑбଷଵ+Хіː = 

଼,଴ଵ+଴,ଵ= 7,3 ɥ 

Ɍɨɞɿ ɤɿɥьɤɿɫɬь ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɞɥɹ ɿɧɨɤɭɥɹɬɨɪɚ ɫɬɚɧɨɜɢɬь: 

Vɩɦ3 = Vɪɨɛ.3 – Vɩɫ3 = 8,0 – 7,3 = 0,7 ɥ 
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2.3.4 Ɋɨɡɪɚɯɭɧɨɤ ɤɿɥьɤɨɫɬɿ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɞɥɹ ɜɢɪɨɳɭɜɚɧɧɹ 
ɤɭɥьɬɭɪɢ ɜ ɤɨɥɛɚɯ ɧɚ ɤɚɱɚɥɰɿ 

Ⱦɥɹ ɨɞɟɪɠɚɧɧɹ 0,7 ɥ (𝑉 ˏସ) ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɜɢɤɨɪɢɫɬɨɜɭєɦɨ ɞɜɿ 

ɤɨɥɛɢ ȿɪɥɟɧɦɟɣɟɪɚ (ɤɨɧɿɱɧɚ ɤɨɥɛɚ) ɨɛ’єɦɨɦ 750 ɦɥ. Ɂɜɚɠɚɸɱɢ ɧɚ ɜɿɞɫɭɬɧɿɫɬь 

ɿɧɬɟɧɫɢɜɧɨɝɨ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɩɪɢ ɜɢɪɨɳɭɜɚɧɧɹ ɤɭɥьɬɭɪɢ, ɜ ɤɨɠɧɭ ɤɨɥɛɭ 

ɦɨɠɟɦɨ ɞɨɞɚɬɢ 350 ɦɥ.   

 

2.4 Ɉɛʉɪɭɧɬɭɜɚɧɧɹ ɫɩɨɫɨɛɭ ɩɪɢɝɨɬɭɜɚɧɧɹ ɿ ɫɬɟɪɢɥɿɡɚɰɿʀ ɩɨɠɢɜɧɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ ɞɥɹ ɨɞɟɪɠɚɧɧɹ ɿɧɨɤɭɥɹɬɭ ɿ ɜɢɪɨɛɧɢɱɨɝɨ ɛɿɨɫɢɧɬɟɡɭ 

2.4.1. Ɉɫɨɛɥɢɜɨɫɬɿ ɩɿɞɝɨɬɨɜɤɢ ɬɚ ɫɬɟɪɢɥɿɡɚɰɿʀ ɩɨɠɢɜɧɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ 

ȼɢɪɨɳɭɜɚɧɧɹ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɬɚ ɛɿɨɫɢɧɬɟɡ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ 

ɜɿɞɛɭɜɚєɬьɫɹ ɜ ɫɟɪɟɞɨɜɢɳɿ ɬɚɤɨɝɨ ɫɤɥɚɞɭ (ɝ/ɥ): 

ɉɟɩɬɨɧ – 10 

Ɇ'ɹɫɧɢɣ  ɟɤɫɬɪɚɤɬ – 10 

Ⱦɪɿɠɞɠɨɜɢɣ ɟɤɫɬɪɚɤɬ – 5 

K2HPO4 – 2 

C6H17N3O7 – 2 

C2H3NaO2 -5 

Ƚɥɸɤɨɡɚ – 20 

Ɍɜɿɧ-80 – 1 

MgSO4·7H2O – 0,1 

MnSO4·4H2 – 0,05 

Ⱥɝɚɪ – 1,75 

Ɂɚɩɪɨɩɨɧɨɜɚɧɟ ɫɟɪɟɞɨɜɢɳɟ ɩɿɞɬɪɢɦɭє ɪɿɫɬ ɥɚɤɬɨɛɚɤɬɟɪɿɣ.  

 

Ɉɛ’єɦ ɫɟɪɟɞɨɜɢɳɚ, ɧɟɨɛɯɿɞɧɢɣ ɞɥɹ ɜɢɪɨɳɭɜɚɧɧɹ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɜ 

ɤɨɥɛɚɯ, ɫɬɚɧɨɜɢɬь 0,7 ɥ (700 ɦɥ). ɋɬɟɪɢɥɿɡɚɰɿɹ ɩɪɨɯɨɞɢɬɢɦɟ ɜ ɚɜɬɨɤɥɚɜɿ. 
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Ɋɨɡɞɿɥɹєɦɨ ɩɨɠɢɜɧɟ ɫɟɪɟɞɨɜɢɳɟ ɧɚ ɞɜɿ ɤɨɦɩɨɡɢɰɿʀ. Ɍɚɤɢɣ ɪɨɡɩɨɞɿɥ 

ɨɛɭɦɨɜɥɸє ɪɿɡɧɿ ɪɟɠɢɦɢ ɫɬɟɪɢɥɿɡɚɰɿʀ ɤɨɦɩɨɧɟɧɬɿɜ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

ɋɥɿɞ ɬɚɤɨɠ ɩɚɦ’ɹɬɚɬɢ, ɳɨ ɧɚɹɜɧɿɫɬь ɭ ɫɤɥɚɞɿ ɫɟɪɟɞɨɜɢɳɚ ɞɢɤɚɥɿɸ ɮɨɫɮɚɬɭ 

(K2HPO4) ɡɭɦɨɜɥɸє ɧɟɨɛɯɿɞɧɿɫɬь ɩɿɞɤɢɫɥɟɧɧɹ ɫɟɪɟɞɨɜɢɳɚ ɞɥɹ ɡɚɩɨɛɿɝɚɧɧɹ 

ɭɬɜɨɪɟɧɧɹ ɨɫɚɞɭ.  

Ɂɚ ɫɤɥɚɞɨɦ ɤɨɦɩɨɡɢɰɿʀ: 

Кɨмɩɨɡɢція І: ɩɟɩɬɨɧ, ɦ’ɹɫɧɢɣ ɟɤɫɬɪɚɤɬ, ɞɪɿɠɞɠɨɜɢɣ ɟɤɫɬɪɚɤɬ, 

ɝɥɸɤɨɡɚ, ɚɝɚɪ, Ɍɜɿɧ 80 – ɫɬɟɪɢɥɿɡɚɰɿɹ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 121 °ɋ ɜɩɪɨɞɨɜɠ 30 ɯɜ. 

Кɨмɩɨɡɢція ІІ: MgSO4·7H2O; C2H3NaO2; MnSO4·4H2; C6H17N3O7, 

K2HPO4 – ɫɬɟɪɢɥɿɡɚɰɿɹ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 131 °ɋ ɜɩɪɨɞɨɜɠ 40 ɯɜ. 

 

ɉɪɢɝɨɬɭɜɚɧɧɹ ɿ ɫɬɟɪɢɥɿɡɚɰɿɹ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɥɹ 
ɜɢɪɨɳɭɜɚɧɧɹ ɤɭɥьɬɭɪɢ ɜ ɩɨɫɿɜɧɨɦɭ ɚɩɚɪɚɬɿ ɨɛ’єɦɨɦ 10 ɥ  

Ɉɛ’єɦ ɫɟɪɟɞɨɜɢɳɚ, ɧɟɨɛɯɿɞɧɢɣ ɞɥɹ ɜɢɪɨɳɭɜɚɧɧɹ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɜ 

ɩɨɫɿɜɧɨɦɭ ɚɩɚɪɚɬɿ, ɫɬɚɧɨɜɢɬь 7,3 ɥ. ɉɨɠɢɜɧɟ ɫɟɪɟɞɨɜɢɳɟ ɞɿɥɢɦɨ ɧɚ ɬɚɤɿ 

ɤɨɦɩɨɡɢɰɿʀ:  

Кɨмɩɨɡɢція І: ɩɟɩɬɨɧ, ɦ’ɹɫɧɢɣ ɟɤɫɬɪɚɤɬ, ɞɪɿɠɞɠɨɜɢɣ ɟɤɫɬɪɚɤɬ, 

ɝɥɸɤɨɡɚ, ɚɝɚɪ, Ɍɜɿɧ 80 – ɫɬɟɪɢɥɿɡɚɰɿɹ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 121 °ɋ ɜɩɪɨɞɨɜɠ 30 ɯɜ. 

Кɨмɩɨɡɢція ІІ: MgSO4·7H2O; C2H3NaO2; MnSO4·4H2; C6H17N3O7 , 

K2HPO4 – ɫɬɟɪɢɥɿɡɚɰɿɹ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 131 °ɋ ɜɩɪɨɞɨɜɠ 40 ɯɜ. 

Ⱦɥɹ ɩɿɞɬɪɢɦɤɢ ɪɇ ɧɚ ɪɿɜɧɿ 6,5 ɜɢɤɨɪɢɫɬɨɜɭɸɬь 6 % ɪɨɡɱɢɧ 

ɯɥɨɪɨɜɨɞɧɟɜɨʀ ɤɢɫɥɨɬɢ (HCl). 

 

ɉɪɢɝɨɬɭɜɚɧɧɹ ɿ ɫɬɟɪɢɥɿɡɚɰɿɹ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɥɹ 
ɜɢɪɨɳɭɜɚɧɧɹ ɤɭɥьɬɭɪɢ ɜ ɿɧɨɤɭɥɹɬɨɪɿ ɨɛ’єɦɨɦ 100 ɥ  

Ɉɛ’єɦ ɫɟɪɟɞɨɜɢɳɚ, ɧɟɨɛɯɿɞɧɢɣ ɞɥɹ ɜɢɪɨɳɭɜɚɧɧɹ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɜ 

ɿɧɨɤɭɥɹɬɨɪɿ, ɫɬɚɧɨɜɢɬь 63,6 ɥ. ɉɨɠɢɜɧɟ ɫɟɪɟɞɨɜɢɳɟ ɞɿɥɢɦɨ ɧɚ ɬɚɤɿ 

ɤɨɦɩɨɡɢɰɿʀ:  
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Кɨмɩɨɡɢція І: ɩɟɩɬɨɧ, ɦ’ɹɫɧɢɣ ɟɤɫɬɪɚɤɬ, ɞɪɿɠɞɠɨɜɢɣ ɟɤɫɬɪɚɤɬ, 

ɝɥɸɤɨɡɚ, ɚɝɚɪ,Ɍɜɿɧ 80 – ɫɬɟɪɢɥɿɡɚɰɿɹ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 121 °ɋ ɜɩɪɨɞɨɜɠ 30 ɯɜ. 

Кɨмɩɨɡɢція ІІ: MgSO4·7H2O; C2H3NaO2; MnSO4·4H2; C6H17N3O7 , 

K2HPO4 – ɫɬɟɪɢɥɿɡɚɰɿɹ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 131 °ɋ ɜɩɪɨɞɨɜɠ 40 ɯɜ. 

Ⱦɥɹ ɩɿɞɬɪɢɦɤɢ ɪɇ ɧɚ ɪɿɜɧɿ 6,5 ɜɢɤɨɪɢɫɬɨɜɭɸɬь 6 % ɪɨɡɱɢɧ 

ɯɥɨɪɨɜɨɞɧɟɜɨʀ ɤɢɫɥɨɬɢ (HCl). 

 

ɉɪɢɝɨɬɭɜɚɧɧɹ ɿ ɫɬɟɪɢɥɿɡɚɰɿɹ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɥɹ 
ɜɢɪɨɳɭɜɚɧɧɹ ɤɭɥьɬɭɪɢ ɜ ɿɧɨɤɭɥɹɬɨɪɿ ɨɛ’єɦɨɦ 1000 ɥ  

Ɉɛ’єɦ ɫɟɪɟɞɨɜɢɳɚ, ɧɟɨɛɯɿɞɧɢɣ ɞɥɹ ɜɢɪɨɳɭɜɚɧɧɹ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɜ 

ɿɧɨɤɭɥɹɬɨɪɿ, ɫɬɚɧɨɜɢɬь 678,9 ɥ. ɉɨɠɢɜɧɟ ɫɟɪɟɞɨɜɢɳɟ ɞɿɥɢɦɨ ɧɚ ɬɚɤɿ 

ɤɨɦɩɨɡɢɰɿʀ:  

Кɨмɩɨɡɢція І: ɩɟɩɬɨɧ, ɦ’ɹɫɧɢɣ ɟɤɫɬɪɚɤɬ, ɞɪɿɠɞɠɨɜɢɣ ɟɤɫɬɪɚɤɬ, 

ɝɥɸɤɨɡɚ, ɚɝɚɪ, Ɍɜɿɧ 80 – ɫɬɟɪɢɥɿɡɚɰɿɹ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 121 °ɋ ɜɩɪɨɞɨɜɠ 30 ɯɜ. 

Кɨмɩɨɡɢція ІІ: MgSO4·7H2O; C2H3NaO2; MnSO4·4H2; C6H17N3O7 , 

K2HPO4 – ɫɬɟɪɢɥɿɡɚɰɿɹ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 131 °ɋ ɜɩɪɨɞɨɜɠ 40 ɯɜ. 
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ɊɈɁȾȱɅ 3 

ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ȻȱɈɅɈȽȱɑɇɈȽɈ ȺȽȿɇɌȺ 

 

3.1 Ɍɚɤɫɨɧɨɦɿɱɧɢɣ ɫɬɚɬɭɫ  
Lactobacillus plantarum ɛɭɜ ɜɩɟɪɲɟ ɨɩɢɫɚɧɢɣ ɭ 1919 ɪɨɰɿ Ɉɪɥɚ-

Ⱦɠɟɧɧɫɟɧɨɦ, ɹɤɢɣ ɧɚɡɜɚɜ ɣɨɝɨ Streptobacterium plantarum. ɉɿɡɧɿɲɟ ɉɟɞɟɪɫɨɧ 

(1936 ɪ.) ɩɟɪɟɜɨɞɢɬь ʀɯ ɭ ɪɿɞ Lactobacillus [24]. 

Ɍɚɤɫɨɧɨɦɿɱɧɢɣ ɫɬɚɬɭɫ ɜɤɚɡɭє ɧɚ ɦɿɫɰɟ ɨɪɝɚɧɿɡɦɭ ɜ ɫɢɫɬɟɦɿ ɤɥɚɫɢɮɿɤɚɰɿʀ 

ɿ ɩɨɜ’ɹɡɚɧɿɫɬь ɡ ɜɢɞɚɦɢ ɬɚ ɪɨɞɚɦɢ. Ɂɚɝɚɥьɧɨɜɢɡɧɚɧɨɸ ɦɿɠɧɚɪɨɞɧɨɸ є 

ɤɥɚɫɢɮɿɤɚɰɿɹ ɛɚɤɬɟɪɿɣ ɡɚ Ⱦ. ɏ. Ȼɟɪɞɠɢ. Ɂɝɿɞɧɨ ɡ ɩɨɫɿɛɧɢɤɨɦ ɜɢɡɧɚɱɟɧɧɹ 

ɛɚɤɬɟɪɿɣ Ȼɟɪɞɠɢ: 

Ⱦɨɦɟɧ: Bacteria  

ȼɿɞɞɿɥ: Firmicutes  

Ʉɥɚɫ: Bacilli  

ɉɨɪɹɞɨɤ: Lactobacillales  

Ɋɨɞɢɧɚ: Lactobacillaceae  

Ɋɿɞ: Lactobacillus 

ȼɢɞ: Lactobacillus plantarum  

ɒɬɚɦ: LLY-606 

 

ɒɬɚɦ ɡɛɟɪɟɠɟɧɢɣ 5 ɤɜɿɬɧɹ 2017 ɪɨɤɭ ɭ ɐɟɧɬɪɿ ɡɚɝɚɥьɧɢɯ 

ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɚɞɦɿɧɿɫɬɪɚɬɢɜɧɨɝɨ ɤɨɦɿɬɟɬɭ ɄɇɊ (Yard 1, BeiChen xi Road, 

Chaoyang District, Beijing City 3) ɩɿɞ ɧɨɦɟɪɨɦ CGMCC №13984. 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɞɨɤɭɦɟɧɬɚɰɿʀ, ɲɬɚɦ ɫɬɿɣɤɢɣ ɞɨ ɠɨɜɱɿ ɬɚ ɤɢɫɥɨɬɢ; ɦɚє 

ɡɞɚɬɧɿɫɬь ɡɧɢɠɭɜɚɬɢ ɯɨɥɟɫɬɟɪɢɧ. Ɋɨɡɪɨɛɧɢɤɚɦɢ ɨɡɧɚɱɟɧɚ ɦɨɠɥɢɜɿɫɬь 

ɜɢɤɨɪɢɫɬɚɧɧɹ Lactobacillus plantarum LLY-606 ɭ ɩɪɨɞɭɤɬɚɯ ɯɚɪɱɭɜɚɧɧɹ. 
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ɒɬɚɦ ɦɚє ɚɞɝɟɡɢɜɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɬɚ ɫɬɿɣɤɿɫɬь ɞɨ ɚɧɬɢɛɿɨɬɢɤɿɜ: 

ɝɟɧɬɚɦɿɰɢɧɭ, ɤɚɧɚɦɿɰɢɧɭ, ɬɟɬɪɚɰɢɤɥɿɧɭ, ɟɪɢɬɪɨɦɿɰɢɧɭ, ɤɥɿɧɞɚɦɿɰɢɧɭ, 

ɯɥɨɪɚɦɮɟɧɿɤɨɥɭ, ɜɚɧɤɨɦɿɰɢɧɭ, ɚɦɩɿɰɢɥɿɧɭ. 

 

3.2 Ɇɨɪɮɨɥɨɝɿɱɧɨ-ɤɭɥьɬɭɪɚɥьɧɿ ɜɥɚɫɬɢɜɨɫɬɿ 
Lactobacillus plantarum LLY-606 – ɝɪɚɦ ɩɨɡɢɬɢɜɧɿ ɧɟɪɭɯɨɦɿ ɛɚɤɬɟɪɿʀ, 

ɡɞɟɛɿɥьɲɨɝɨ ɭ ɮɨɪɦɿ ɤɨɪɨɬɤɢɯ ɩɚɥɢɱɨɤ. Ɇɨɠɭɬь ɬɚɤɨɠ ɦɚɬɢ ɰɢɥɿɧɞɪɢɱɧɭ ɱɢ 

ɪɨɡɝɚɥɭɠɟɧɭ ɮɨɪɦɭ,  ɭɬɜɨɪɸɸɱɢ ɹɤ ɨɤɪɟɦɿ ɚɛɨ ɩɚɪɧɿ ɤɥɿɬɢɧɢ, ɬɚɤ ɿ ɥɚɧɰɸɝɢ. 

Ɋɨɡɦɿɪɢ ɡɚɥɟɠɚɬь ɜɿɞ ɪɹɞɭ ɮɚɤɬɨɪɿɜ: ɫɤɥɚɞɭ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɭ, ɜɿɤɭ ɬɚ ɭɦɨɜ ɡɛɟɪɿɝɚɧɧɹ ɤɭɥьɬɭɪɢ. Ɂɚɡɜɢɱɚɣ ɦɚɸɬь 

ɞɨɜɠɢɧɭ ɜɿɞ 1,5 ɞɨ 4 ɦɤɦ ɿ ɲɢɪɢɧɭ ɜɿɞ 0,5 ɞɨ 0,8 ɦɤɦ. Ʉɨɥɨɧɿʀ ɦɨɠɭɬь ɦɚɬɢ 

ɛɿɥɢɣ, ɤɪɟɦɨɜɢɣ ɚɛɨ ɠɨɜɬɭɜɚɬɢɣ ɤɨɥɿɪ. Ɂɚɝɚɥьɧɢɣ ɜɢɝɥɹɞ Lactobacillus 

plantarum ɩɿɞ ɦɿɤɪɨɫɤɨɩɨɦ ɩɪɟɞɫɬɚɜɥɟɧɿ ɧɚ ɪɢɫ. 3.1. 

 

Ɋɢɫɭɧɨɤ 3.1 – Lactobacillus plantarum ɩɿɞ ɦɿɤɪɨɫɤɨɩɨɦ 

 

Lactobacillus plantarum LLY-606 ɦɨɠɟ ɭɬɜɨɪɸɜɚɬɢ ɨɤɪɭɝɥɿ ɚɛɨ 

ɧɟɩɪɚɜɢɥьɧɨ-ɨɤɪɭɝɥɿ ɤɨɥɨɧɿʀ ɡ ɝɥɚɞɤɨɸ ɱɢ ɡɭɛɱɚɫɬɨɸ ɩɨɜɟɪɯɧɟɸ.  

Ɍɪɚɞɢɰɿɣɧɢɦ ɞɥɹ ɜɢɪɨɳɭɜɚɧɧɹ Lactobacillus plantarum є ɩɨɠɢɜɧɟ 

ɫɟɪɟɞɨɜɢɳɟ ɆɊɋ [25]. Lactobacillus plantarum ɦɨɠɟ ɪɨɫɬɢ ɧɚ ɩɨɠɢɜɧɢɯ 

ɫɟɪɟɞɨɜɢɳɚɯ, ɬɚɤɢɯ ɹɤ ɚɝɚɪ ɚɛɨ ɛɭɥьɣɨɧɢ, ɳɨ ɦɿɫɬɹɬь ɩɨɠɢɜɧɿ ɪɟɱɨɜɢɧɢ ɞɥɹ 

ɰɢɯ ɛɚɤɬɟɪɿɣ. ȼɨɧɢ ɡɚɡɜɢɱɚɣ ɜɢɹɜɥɹɸɬь ɚɟɪɨɬɨɥɟɪɚɧɬɧɿɫɬь, ɬɨɛɬɨ ɦɨɠɭɬь 
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ɪɨɫɬɢ ɹɤ ɜ ɧɚɹɜɧɨɫɬɿ ɤɢɫɧɸ, ɬɚɤ ɿ ɛɟɡ ɧьɨɝɨ. Ɂɚɡɜɢɱɚɣ ɜɨɧɢ ɜɢɪɨɛɥɹɸɬь 

ɤɢɫɥɨɬɭ ɜ ɩɪɨɰɟɫɿ ɮɟɪɦɟɧɬɚɰɿʀ, ɳɨ ɫɩɪɢɹє ɡɧɢɠɟɧɧɸ pH. 

 

3.3 Ɏɿɡɿɨɥɨɝɨ-ɛɿɨɯɿɦɿɱɧɿ ɨɡɧɚɤɢ 

Lactobacillus plantarum LLY-606 є ɮɚɤɭɥьɬɚɬɢɜɧɢɦ ɚɧɚɟɪɨɛɨɦ.  

Ɍɟɦɩɟɪɚɬɭɪɧɢɣ ɞɿɚɩɚɡɨɧ ɞɥɹ ɤɭɥьɬɢɜɭɜɚɧɧɹ ɲɬɚɦɭ ɫɤɥɚɞɚє 20 – 45 °ɋ. 

Ɉɩɬɢɦɚɥьɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɞɥɹ ɪɨɫɬɭ 37 °ɋ. ɒɬɚɦ Lactobacillus plantarum LLY-

606 ɦɨɠɟ ɛɭɬɢ ɡɞɚɬɧɢɦ ɞɨ ɪɨɫɬɭ ɬɚ ɮɟɪɦɟɧɬɚɰɿʀ ɩɪɢ ɪɿɡɧɢɯ ɪɿɜɧɹɯ pH, ɚɥɟ 

ɧɚɣɨɩɬɢɦɚɥьɧɿɲɢɦ ɡɧɚɱɟɧɧɹɦ ɪɇ ɞɥɹ ɤɭɥьɬɢɜɭɜɚɧɧɹ Lactobacillus plantarum 

LLY-606 є 6,4– 6,5. 

Lactobacillus plantarum LLY-606, ɹɤ ɿ ɿɧɲɿ ɲɬɚɦɢ Lactobacillus 

plantarum, ɜɨɥɨɞɿє ɡɞɚɬɧɿɫɬɸ ɞɨ ɮɟɪɦɟɧɬɭɜɚɧɧɹ ɜɭɝɥɟɜɨɞɿɜ, ɡɨɤɪɟɦɚ ɝɥɸɤɨɡɢ, 

ɦɚɥьɬɨɡɢ, ɥɚɤɬɨɡɢ ɬɚ ɿɧɲɢɯ ɰɭɤɪɿɜ. 
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ɊɈɁȾȱɅ 4 

Ɉɉɂɋ ɌȿɏɇɈɅɈȽȱɑɇɈȲ ɋɏȿɆɂ 

 

4.1 ɉɨɟɬɚɩɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɬɟɯɧɨɥɨɝɿʀ 
Ɍɟɯɧɨɥɨɝɿɱɧɭ ɫɯɟɦɭ ɦɨɠɧɚ ɩɨɞɿɥɢɬɢ ɧɚ ɬɪɢ ɱɚɫɬɢɧɢ:  

1) ɞɨɩɨɦɿɠɧɿ ɪɨɛɨɬɢ (ȾɊ), ɞɨ ɹɤɢɯ ɜɿɞɧɨɫɹɬь:  

 ɫɚɧɿɬɚɪɧɭ ɩɿɞɝɨɬɨɜɤɭ ɩɟɪɫɨɧɚɥɭ (ɩɿɞɝɨɬɨɜɤɚ ɨɞɹɝɭ, ɩɟɪɟɜɿɪɤɚ 

ɫɚɧɿɬɚɪɧɨɝɨ ɫɬɚɧɭ ɩɟɪɫɨɧɚɥɭ, ɧɚɜɱɚɧɧɹ ɨɫɧɨɜɚɦ ɝɿɝɿєɧɢ ɬɚ ɫɚɧɿɬɚɪɿʀ); 

 ɩɿɞɝɨɬɨɜɤɭ ɩɪɢɦɿɳɟɧь (ɝɨɬɭɜɚɧɧɹ ɦɢɣɧɢɯ ɬɚ ɞɟɡɿɧɮɿɤɭɸɱɢɯ ɪɟɱɨɜɢɧ, 

ɳɨɞɟɧɧɟ ɬɚ ɝɟɧɟɪɚɥьɧɟ ɩɪɢɛɢɪɚɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɩɪɢɦɿɳɟɧь); 

 ɩɿɞɝɨɬɨɜɤɭ ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɤɨɦɭɧɿɤɚɰɿɣ ( ɩɿɞɝɨɬɨɜɤɚ ɪɨɡɱɢɧɿɜ ɦɢɣɧɢɯ 

ɬɚ ɞɟɡɿɧɮɿɤɭɸɱɢɯ ɪɟɱɨɜɢɧ ɞɥɹ ɨɛɪɨɛɥɟɧɧɹ ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɤɨɦɭɧɿɤɚɰɿɣ, ɦɢɬɬɹ, 

ɞɟɡɿɧɮɟɤɰɿʀ, ɨɩɨɥɿɫɤɭɜɚɧɧɹ, ɫɬɟɪɢɥɿɡɚɰɿʀ ɬɨɳɨ). 

 

2) ɫɬɚɞɿɹ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ (Ɍɉ), ɞɨ ɹɤɨʀ ɜɿɞɧɨɫɹɬь: 

 ɩɿɞɝɨɬɨɜɤɭ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ; 

 ɩɪɨɜɟɞɟɧɧɹ ɜɢɪɨɛɧɢɱɨɝɨ ɛɿɨɫɢɧɬɟɡɭ. 

 

3) ɫɬɚɞɿɹ ɡɧɟɲɤɨɞɠɟɧɧɹ ɜɿɞɯɨɞɿɜ (Ɂȼ), ɞɨ ɹɤɨʀ ɜɿɞɧɨɫɹɬь: 

 ɡɧɟɲɤɨɞɠɟɧɧɹ ɪɿɞɤɢɯ ɜɿɞɯɨɞɿɜ; 

 ɡɧɟɲɤɨɞɠɟɧɧɹ ɬɜɟɪɞɢɯ ɜɿɞɯɨɞɿɜ; 

 ɡɧɟɲɤɨɞɠɟɧɧɹ ɩɨɜɿɬɪɹɧɢɯ ɜɿɞɯɨɞɿɜ. 

 

ɉɨɟɬɚɩɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɬɟɯɧɨɥɨɝɿʀ ɩɪɟɞɫɬɚɜɥɟɧɚ ɭ ɝɪɚɮɿɱɧɿɣ ɱɚɫɬɢɧɿ 

ɞɢɩɥɨɦɧɨɝɨ ɩɪɨєɤɬɭ. 
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4.2 Ɉɩɢɫ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ 

Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɩɟɪɟɞɛɚɱɚє: 

1) ɞɨɩɨɦɿɠɧɿ ɪɨɛɨɬɢ (ȾɊ),  

2) ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ (Ɍɉ),  

3) ɫɬɚɞɿɸ ɡɧɟɲɤɨɞɠɟɧɧɹ ɜɿɞɯɨɞɿɜ (Ɂȼ). 

 

ȾɊ 1 ɋɚɧɿɬɚɪɧɚ ɩɿɞɝɨɬɨɜɤɚ ɜɢɪɨɛɧɢɰɬɜɚ 

ɉɪɨɜɟɞɟɧɧɹ ɫɚɧɿɬɚɪɧɨʀ ɩɿɞɝɨɬɨɜɤɢ є ɨɛɨɜ’ɹɡɤɨɜɨɸ ɱɚɫɬɢɧɨɸ ɡ 

ɩɿɞɝɨɬɨɜɱɢɯ ɪɨɛɿɬ ɧɚ ɜɢɪɨɛɧɢɰɬɜɿ, ɨɫɤɿɥьɤɢ ɜɨɧɚ ɜɩɥɢɜɚє ɧɚ ɛɟɡɩɟɱɧɿɫɬь ɭɦɨɜ 

ɩɪɚɰɿ ɬɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ɦɿɧɿɦɚɥьɧɨʀ ɤɿɥьɤɨɫɬɿ ɤɨɧɬɚɦɿɧɚɬɿɜ ɭ ɫɤɥɚɞɨɜɢɯ 

ɜɢɪɨɛɧɢɱɨɝɨ ɩɪɨɰɟɫɭ.  

ȾɊ 1.1 ɉɿɞɝɨɬɨɜɤɚ ɩɟɪɫɨɧɚɥɭ 

ɉɿɞɝɨɬɨɜɤɚ ɜɢɪɨɛɧɢɱɨɝɨ ɩɟɪɫɨɧɚɥɭ ɡɞɿɣɫɧɸєɬьɫɹ ɡɚ ɪɟɝɥɚɦɟɧɬɨɦ, 

ɡɚɬɜɟɪɞɠɟɧɢɦ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ.  

Ʉɨɠɧɚ ɥɸɞɢɧɚ ɩɪɢ ɩɪɢɣɨɦɿ ɧɚ ɪɨɛɨɬɭ ɩɨɜɢɧɧɚ ɩɪɨɣɬɢ ɨɛɨɜ’ɹɡɤɨɜɢɣ 

ɦɟɞɨɝɥɹɞ, ɨɫɤɿɥьɤɢ ɩɪɚɰɿɜɧɢɤɢ ɛɭɞɭɬь ɦɚɬɢ ɞɨɫɬɭɩ ɞɨ ɜɢɪɨɛɧɢɱɢɯ ɬɚ 

ɫɤɥɚɞɫьɤɢɯ ɡɨɧ ɩɿɞɩɪɢєɦɫɬɜɚ. 

Ʉɨɠɧɟ ɩɿɞɩɪɢєɦɫɬɜɨ ɩɨɜɢɧɧɨ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɧɚɜɱɚɧɧɹ ɩɟɪɫɨɧɚɥɭ ɡɚ 

ɜɢɞɚɦɢ:  

 ɨɫɧɨɜɧɟ (ɞɨ ɹɤɨɝɨ ɜɿɞɧɨɫɹɬь ɿ ɩɟɪɜɢɧɧɟ ɧɚɜɱɚɧɧɹ): ɩɟɪɫɨɧɚɥ 

ɨɡɧɚɣɨɦɥɸɸɬь ɡ ɨɫɧɨɜɚɦɢ ɜɢɪɨɛɧɢɰɬɜɚ, ɹɤ ɡ ɬɟɨɪɟɬɢɱɧɨɸ, ɬɚɤ ɿ ɡ 

ɩɪɚɤɬɢɱɧɨɸ ɱɚɫɬɢɧɨɸ; 

 ɜɯɿɞɧɟ: ɩɪɨɜɨɞɢɬьɫɹ, ɤɨɥɢ ɧɚɣɦɚɸɬь ɧɚ ɩɟɜɧɭ ɩɨɫɚɞɭ ɧɨɜɨɝɨ 

ɫɩɿɜɪɨɛɿɬɧɢɤɚ, ɚɛɨ ɠ ɩɟɪɟɜɨɞɹɬь ɫɩɿɜɪɨɛɿɬɧɢɤɚ ɡ ɨɞɧɨɝɨ ɩɪɨɰɟɫɭ ɧɚ ɿɧɲɢɣ; 

 ɩɨɞɚɥьɲɟ: ɧɚɜɱɚɧɧɹ ɩɪɨɜɨɞɢɬьɫɹ ɡɚ ɧɟɨɛɯɿɞɧɿɫɬɸ ɩɪɢ ɩɨɹɜɿ ɛɭɞь-

ɹɤɢɯ ɡɦɿɧ ɭ ɪɟɝɥɚɦɟɧɬɿ ɪɨɛɨɬɢ. 

ɉɟɪɟɞ ɩɨɱɚɬɤɨɦ ɪɨɛɨɱɨʀ ɡɦɿɧɢ ɤɨɠɧɨɝɨ ɩɪɚɰɿɜɧɢɤɚ ɧɟɨɛɯɿɞɧɨ ɨɝɥɹɞɚɬɢ 

ɧɚ ɧɚɹɜɧɿɫɬь ɛɭɞь-ɹɤɢɯ ɡɚɩɚɥɟɧь ɧɚ ɲɤɿɪɢ, ɨɫɤɿɥьɤɢ ɜɨɧɢ ɦɨɠɭɬь ɦɚɬɢ 
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ɜɿɪɭɫɧɢɣ ɯɚɪɚɤɬɟɪ ɬɚ ɧɚɲɤɨɞɢɬɢ ɜɢɪɨɛɧɢɰɬɜɭ. ɉɪɚɰɿɜɧɢɤɢ ɡ ɨɡɧɚɤɚɦɢ 

ɿɧɮɟɤɰɿɣɧɢɯ ɡɚɯɜɨɪɸɜɚɧь ɞɨ ɪɨɛɨɬɢ ɧɟ ɞɨɩɭɫɤɚɸɬьɫɹ. 

ɋɚɧɿɬɚɪɧɨ-ɝɿɝɿєɧɿɱɧɚ ɩɿɞɝɨɬɨɜɤɚ ɩɟɪɫɨɧɚɥɭ ɩɟɪɟɞ ɡɦɿɧɨɸ  ɩɟɪɟɞɛɚɱɚє: 

ɨɛɪɨɛɤɭ ɪɭɤ ɦɢɥьɧɢɦ ɡɚɫɨɛɨɦ ɬɚ ɚɧɬɢɫɟɩɬɢɤɨɦ, ɩɟɪɟɨɞɹɝɚɧɧɹ ɭ ɫɩɟɰɿɚɥьɧɢɣ 

ɨɞɹɝ ɭ ɜɿɞɜɟɞɟɧɿɣ ɞɥɹ ɰьɨɝɨ ɤɿɦɧɚɬɿ. ɋɩɟɰɨɞɹɝ ɩɪɢ ɰьɨɦɭ ɦɚє ɛɭɬɢ ɩɨɲɢɬɢɣ ɡ 

ɛɟɡɜɨɪɫɨɜɨʀ ɬɤɚɧɢɧɢ. 

 

ȾɊ 1.2 ɉɪɢɝɨɬɭɜɚɧɧɹ ɦɢɣɧɢɯ  ɬɚ ɞɟɡɿɧɮɿɤɭɸɱɢɯ ɡɚɫɨɛɿɜ 

ɉɿɞɝɨɬɨɜɤɚ ɦɢɣɧɢɯ ɬɚ ɞɟɡɿɧɮɿɤɭɸɱɢɯ ɪɨɡɱɢɧɿɜ ɧɟɨɛɯɿɞɧɚ ɞɥɹ 

ɩɨɞɚɥьɲɨɝɨ ɦɢɬɬɹ ɿ ɨɛɪɨɛɤɢ ɜɢɪɨɛɧɢɱɢɯ ɩɪɢɦɿɳɟɧь, ɨɛɥɚɞɧɚɧɧɹ ɬɚ 

ɤɨɦɭɧɿɤɚɰɿɣ. Ⱦɟɡɿɧɮɿɤɭɸɱɿ ɡɚɫɨɛɢ ɩɿɞɥɹɝɚɸɬь ɡɚɦɿɧɿ ɪɚɡ ɧɚ 3 ɦɿɫɹɰɿ ɞɥɹ 

ɭɧɢɤɧɟɧɧɹ ɪɨɡɜɢɬɤɭ ɦɨɠɥɢɜɨʀ ɪɟɡɢɫɬɟɧɬɧɨɫɬɿ ɲɬɚɦɭ ɦɿɤɪɨɨɪɝɚɧɿɡɦɭ ɞɨ 

ɡɚɫɨɛɭ ɩɟɜɧɨɝɨ ɜɢɞɭ.  

ȾɊ 1.2.1 ɉɪɢɝɨɬɭɜɚɧɧɹ ɪɨɛɨɱɨɝɨ ɞɟɡɿɧɮɿɤɭɸɱɨɝɨ ɪɨɡɱɢɧɭ ɧɚ ɨɫɧɨɜɿ 

ɡɚɫɨɛɭ «Ⱦɟɡɚɤɬɿɧ» ɞɥɹ ɳɨɞɟɧɧɨɝɨ ɩɪɢɛɢɪɚɧɧɹ 

Ⱦɟɡɚɤɬɿɧ (Ɍɍ ɍ 20.2-22920528-017: 2013) – ɩɨɪɨɲɨɤ, ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ  

ɞɟɡɿɧɮɟɤɰɿʀ ɬɚ ɨɱɢɳɟɧɧɹ ɭɫɿɯ ɜɢɞɿɜ ɩɨɜɟɪɯɨɧь (ɫɬɿɧɢ ɬɚ ɩɿɞɥɨɝɚ ɩɪɢɦɿɳɟɧь, 

ɦɟɛɥɿ, ɩɪɢɥɚɞɢ, ɿɧɜɟɧɬɚɪ, ɩɨɫɭɞ, ɫɚɧɿɬɚɪɧɨ-ɬɟɯɧɿɱɧɟ ɨɛɥɚɞɧɚɧɧɹ). ɉɪɟɩɚɪɚɬ  

ɦɚє ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɚɧɬɢɦɿɤɪɨɛɧɨʀ ɚɤɬɢɜɧɨɫɬɿ: ɛɚɤɬɟɪɢɰɢɞɧɿ, ɜɿɪɭɥɿɰɢɞɧɿ 

(ɜɤɥɸɱɚɸɱɢ ɩɚɪɟɧɬɟɪɿɚɥьɧɿ ɜɿɪɭɫɧɿ ɝɟɩɚɬɢɬɢ, ȼȱɅ-ɿɧɮɟɤɰɿɸ, ɪɨɬɚ-, 

ɩɚɩɨɜɚɜɿɪɭɫɢ), ɮɭɧɝɿɰɢɞɧɿ (ɜ ɬ.ɱ. ɝɪɢɛɢ ɪɨɞɭ Candida) ɜɥɚɫɬɢɜɨɫɬɿ. ȼɦɿɫɬ 

ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɭ ɭ Ⱦɟɡɚɤɬɢɧɿ ɫɤɥɚɞɚє 14,0 %. 

ɍ ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɩɪɢɦɿɳɟɧɧɿ ɭ ɟɦɚɥьɨɜɚɧɿɣ єɦɤɨɫɬɿ ɨɛ’єɦɨɦ 10 ɥ 

ɝɨɬɭɸɬь ɪɨɛɨɱɢɣ ɪɨɡɱɢɧ Ⱦɟɡɚɤɬɿɧɭ, ɤɨɧɰɟɧɬɪɚɰɿєɸ 0,2 %. Ⱦɥɹ ɰьɨɝɨ 

ɪɨɡɱɢɧɹɸɬь 20 ɝɪɚɦ Ⱦɟɡɚɤɬɿɧɭ  ɭ 10 ɥ ɜɨɞɢ. Ⱦɨɞɚɬɤɨɜɨ ɦɨɠɧɚ ɞɨɞɚɬɢ 50 ɝɪɚɦ 

ɦɢɥьɧɨɝɨ ɡɚɫɨɛɭ (ɡɚ ɧɟɨɛɯɿɞɧɨɫɬɿ) [26]. 

Ɍɟɪɦɿɧ ɡɛɟɪɿɝɚɧɧɹ ɪɨɛɨɱɢɯ ɪɨɡɱɢɧɿɜ – ɞɨ 24 ɝɨɞɢɧ. 

ɉɨɪɨɠɧɸ ɬɚɪɭ ɜɿɞ ɜɢɤɨɪɢɫɬɚɧɨɝɨ ɡɚɫɨɛɭ ɧɚɩɪɚɜɥɹɸɬь ɧɚ ɟɬɚɩ 

ɡɧɟɲɤɨɞɠɟɧɧɹ ɬɜɟɪɞɢɯ ɜɿɞɯɨɞɿɜ (ɞɨ Ɂȼ 6.2).  
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ȾɊ 1.2.2 ɉɪɢɝɨɬɭɜɚɧɧɹ ɪɨɛɨɱɨɝɨ ɞɟɡɿɧɮɿɤɭɸɱɨɝɨ ɪɨɡɱɢɧɭ ɧɚ ɨɫɧɨɜɿ 

ɡɚɫɨɛɭ «Ⱦɟɡɚɤɬɿɧ» ɞɥɹ ɝɟɧɟɪɚɥьɧɨɝɨ ɩɪɢɛɢɪɚɧɧɹ 

ɍ ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɩɪɢɦɿɳɟɧɧɿ ɭ ɟɦɚɥьɨɜɚɧɿɣ єɦɧɨɫɬɿ ɨɛ’єɦɨɦ 10 ɥ 

ɝɨɬɭɸɬь ɪɨɛɨɱɢɣ ɪɨɡɱɢɧ Ⱦɟɡɚɤɬɿɧɭ, ɤɨɧɰɟɧɬɪɚɰɿєɸ 0,5 % (ɚɛɨ 1,0 %). Ⱦɥɹ 

ɰьɨɝɨ ɪɨɡɱɢɧɹɸɬь 50 (ɚɛɨ 100) ɝɪɚɦ Ⱦɟɡɚɤɬɿɧɭ  ɭ 10 ɥ ɜɨɞɢ.  

Ɍɟɪɦɿɧ ɡɛɟɪɿɝɚɧɧɹ ɪɨɛɨɱɢɯ ɪɨɡɱɢɧɿɜ – ɞɨ 24 ɝɨɞɢɧ. 

ɉɨɪɨɠɧɸ ɬɚɪɭ ɜɿɞ ɜɢɤɨɪɢɫɬɚɧɨɝɨ ɡɚɫɨɛɭ ɧɚɩɪɚɜɥɹɸɬь ɧɚ ɟɬɚɩ 

ɡɧɟɲɤɨɞɠɟɧɧɹ ɬɜɟɪɞɢɯ ɜɿɞɯɨɞɿɜ (ɞɨ Ɂȼ 6.2). 

ȾɊ 1.2.3. ɉɪɢɝɨɬɭɜɚɧɧɹ ɦɢɣɧɨɝɨ ɪɨɡɱɢɧɭ ɤɚɭɫɬɢɱɧɨʀ ɫɨɞɢ 

Ƚɿɞɪɨɤɫɢɞ ɧɚɬɪɿɸ (NaOH) – ɭɧɿɜɟɪɫɚɥьɧɢɣ ɞɟɡɿɧɮɟɤɬɚɧɬ є ɫɢɥьɧɢɦ 

ɥɭɝɨɦ, ɹɤɢɣ ɱɚɫɬɨ ɜɢɤɨɪɢɫɬɨɜɭєɬьɫɹ ɞɥɹ ɦɢɬɬɹ ɬɚ ɨɱɢɳɟɧɧɹ ɨɛɥɚɞɧɚɧɧɹ. Ⱦɥɹ 

ɦɢɬɬɹ ɨɛɥɚɞɧɚɧɧɹ ɡ ɧɟɪɠɚɜɿɸɱɨʀ ɫɬɚɥɿ ɛɭɞɟɦɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 2 % ɪɨɡɱɢɧ 

ɝɿɞɪɨɤɫɢɞɭ ɧɚɬɪɿɸ. Ⱦɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɹɤɨɝɨ 20 ɝ ɝɿɞɪɨɤɫɢɞɭ ɧɚɬɪɿɸ 

ɪɨɡɱɢɧɹɸɬь ɭ 1000 ɦɥ ɜɨɞɢ ɩɪɢ ɩɟɪɟɦɿɲɭɜɚɧɧɿ.  

ɉɨɪɨɠɧɸ ɬɚɪɭ ɜɿɞ ɜɢɤɨɪɢɫɬɚɧɨɝɨ ɡɚɫɨɛɭ ɧɚɩɪɚɜɥɹɸɬь ɧɚ ɟɬɚɩ 

ɡɧɟɲɤɨɞɠɟɧɧɹ ɬɜɟɪɞɢɯ ɜɿɞɯɨɞɿɜ (ɞɨ Ɂȼ 6.2). 

 

ȾɊ 1.3 ɉɿɞɝɨɬɨɜɤɚ ɜɢɪɨɛɧɢɱɢɯ ɩɪɢɦɿɳɟɧь 

ȾɊ1.3.1 Щɨɞɟɧɧɟ ɩɪɢɛɢɪɚɧɧɹ 

ɓɨɞɟɧɧɟ ɩɪɢɛɢɪɚɧɧɹ ɡɞɿɣɫɧɸɸɬь ɨɞɢɧ ɪɚɡ ɧɚ ɡɦɿɧɭ. 

Ⱦɨ ɳɨɞɟɧɧɨɝɨ ɩɪɢɛɢɪɚɧɧɹ ɜɿɞɧɨɫɹɬь ɦɢɬɬɹ ɩɿɞɥɨɝɢ, ɜɨɥɨɝɟ ɩɪɢɛɢɪɚɧɧɹ 

ɩɪɨɜɨɞɹɬь ɩɿɫɥɹ ɤɨɠɧɨɝɨ ɡɚɤɿɧɱɟɧɧɹ ɡɦɿɧɢ. Ɉɛɪɨɛɤɚ ɡɞɿɣɫɧɸєɬьɫɹ ɡɪɨɲɟɧɧɹɦ 

ɚɛɨ ɩɪɨɬɢɪɚɧɧɹɦ ɩɨɜɟɪɯɨɧь ɝɭɛɤɨɸ, ɡɦɨɱɟɧɨɸ ɭ ɪɨɛɨɱɨɦɭ ɪɨɡɱɢɧɿ 

ɞɟɡɿɧɮɿɤɭɸɱɨɝɨ ɡɚɫɨɛɭ (ɜɿɞ ȾɊ 1.2.1). ɇɨɪɦɚ ɜɢɬɪɚɬɢ ɡɚɫɨɛɭ ɫɤɥɚɞɚє 100 ɦɥ 

ɧɚ 1 ɤɜ. ɦ ɨɛɪɨɛɥɸɜɚɧɨʀ ɩɥɨɳɿ. 

Ɉɛɪɨɛɤɭ ɪɨɡɱɢɧɨɦ ɡɞɿɣɫɧɸɸɬь ɭ ɜɢɪɨɛɧɢɱɢɯ, ɥɚɛɨɪɚɬɨɪɧɢɯ, ɩɿɞɫɨɛɧɢɯ 

ɿ ɩɨɛɭɬɨɜɢɯ ɩɪɢɦɿɳɟɧɧɹɯ. Ɉɛɪɨɛɤɭ ɩɪɢɦɿɳɟɧь ɜɢɤɨɧɭɸɬь ɡɚ ɩɪɢɧɰɢɩɨɦ 

«ɡɜɟɪɯɭ ɜɧɢɡ» – 1,5 ɦ ɜɿɞ ɩɿɞɥɨɝɢ,  ɩɨɬɿɦ ɩɿɞɥɨɝɭ, ɪɭɯɚɸɱɢɫь ɩɨɫɬɭɩɨɜɨ ɞɨ 
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ɜɢɯɨɞɭ. Ɍɚɤɨɠ ɩɪɨɬɢɪɚɸɬь ɩɢɥ ɧɚ ɫɬɨɥɿ ɬɚ ɡɡɨɜɧɿ ɨɛɥɚɞɧɚɧɧɹ. ɉɿɫɥɹ 

ɞɟɡɿɧɮɟɤɰɿʀ ɩɨɜɟɪɯɧɿ ɩɪɨɦɢɜɚɸɬь ɩɪɨɬɨɱɧɨɸ ɜɨɞɨɸ.  

ɉɿɫɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɡɱɢɧɢ ɬɚ ɜɨɞɭ ɧɚɩɪɚɜɥɹɸɬь ɧɚ ɟɬɚɩ 

ɡɧɟɲɤɨɞɠɟɧɧɹ ɪɿɞɤɢɯ ɜɿɞɯɨɞɿɜ (ɞɨ Ɂȼ 6.1). 

ȾɊ 1.3.2 Ƚɟɧɟɪɚɥьɧɟ ɩɪɢɛɢɪɚɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɩɪɢɦɿɳɟɧь 

Ƚɟɧɟɪɚɥьɧɟ ɩɪɢɛɢɪɚɧɧɹ ɡɞɿɣɫɧɸɸɬь ɨɞɢɧ ɪɚɡ ɧɚ ɦɿɫɹɰь. 

Ʉɪɿɦ ɦɢɬɬɹ ɩɿɞɥɨɝɢ ɞɟɡɿɧɮɿɤɭɸɱɢɦ ɪɨɡɱɢɧɨɦ (ɜɿɞ ȾɊ 1.2.2) ɬɚɤɨɠ  

ɨɛɪɨɛɥɹɸɬь ɜɿɤɧɚ, ɫɬɿɧɢ, ɞɜɟɪɿ ɬɚ ɫɬɟɥɸ. ɉɿɫɥɹ ɡɚɤɿɧɱɟɧɧɹ ɨɛɪɨɛɤɢ 

ɞɟɡɿɧɮɿɤɭɸɱɢɦ ɪɨɡɱɢɧɨɦ ɩɪɢɦɿɳɟɧɧɹ ɡɚɤɪɢɜɚєɬьɫɹ ɧɚ 30 ɯɜɢɥɢɧ, ɩɿɫɥɹ ɱɨɝɨ 

ɜɫɟ ɨɛɪɨɛɥɹɸɬь ɧɚɧɨɜɨ ɱɢɫɬɨɸ ɩɪɨɬɨɱɧɨɸ ɜɨɞɨɸ. 

ɉɿɫɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɡɱɢɧɢ ɬɚ ɜɨɞɭ ɧɚɩɪɚɜɥɹɸɬь ɧɚ ɟɬɚɩ 

ɡɧɟɲɤɨɞɠɟɧɧɹ ɪɿɞɤɢɯ ɜɿɞɯɨɞɿɜ (ɞɨ Ɂȼ 6.1). 

  

ȾɊ 1.4 ɉɿɞɝɨɬɨɜɤɚ ɨɛɥɚɞɧɚɧɧɹ 

Ɍɟɯɧɿɱɧɢɣ ɨɝɥɹɞ ɚɩɚɪɚɬɭɪɢ ɩɪɨɜɨɞɹɬь ɩɿɫɥɹ ɦɢɬɬɹ ɬɚ ɩɟɪɟɞ ɡɚɩɭɫɤɨɦ 

ɩɪɨɰɟɫɭ ɚɛɢ ɡ ɦɟɬɨɸ ɜɢɹɜɥɟɧɧɹ ɧɚɹɜɧɨɫɬɿ ɞɟɮɟɤɬɿɜ ɚɛɨ ɧɟɫɩɪɚɜɧɨɫɬɿ. Ⱦɨ 

ɩɿɞɝɨɬɨɜɤɢ ɨɛɥɚɞɧɚɧɧɹ ɜɿɞɧɨɫɹɬь: ɬɟɯɧɿɱɧɢɣ ɨɝɥɹɞ, ɩɟɪɟɜɿɪɤɭ ɧɚ 

ɝɟɪɦɟɬɢɱɧɿɫɬь, ɩɪɨɛɧɢɣ ɩɭɫɤ, ɧɚɫɬɪɨɣɤɭ ɩɚɪɚɦɟɬɪɿɜ ɡɞɿɣɫɧɟɧɧɹ 

ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ.  

ȾɊ1.4.1 Ɇɢɬɬɹ ɨɛɥɚɞɧɚɧɧɹ 

Ⱦɥɹ ɦɢɬɬɹ ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɤɨɦɭɧɿɤɚɰɿɣ ɪɨɡɱɢɧɨɦ ɤɚɭɫɬɢɱɧɨʀ ɫɨɞɢ ( ɜɿɞ 

ȾɊ 1.2.3) ɡɚɩɨɜɧɸєɦɨ ɨɛɥɚɞɧɚɧɧɹ ɧɚ 30 % ɬɚ ɜɦɢɤɚєɦɨ ɩɟɪɟɦɿɲɭɸɱɢɣ 

ɩɪɢɫɬɪɿɣ ɧɚ ɝɨɞɢɧɭ. Ⱦɥɹ ɨɱɢɳɟɧɧɹ ɜɿɞ ɡɚɥɢɲɤɿɜ ɡɚɫɨɛɭ ɨɛɥɚɞɧɚɧɧɹ ɧɚ 50 % 

ɨɛ’єɦɭ ɡɚɩɨɜɧɸɸɬь ɜɨɞɨɸ ɿ  ɜɦɢɤɚɸɬь ɩɟɪɟɦɿɲɭɜɚɥьɧɢɣ ɩɪɢɫɬɪɿɣ ɳɟ ɧɚ 30 

ɯɜɢɥɢɧ. Ɍɟɦɩɟɪɚɬɭɪɚ ɦɢɬɬɹ ɨɛɥɚɞɧɚɧɧɹ 25–35 
ɨɋ.  

ɉɿɫɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɡɱɢɧɢ ɬɚ ɜɨɞɭ ɧɚɩɪɚɜɥɹɸɬь ɧɚ ɟɬɚɩ 

ɡɧɟɲɤɨɞɠɟɧɧɹ ɪɿɞɤɢɯ ɜɿɞɯɨɞɿɜ (ɞɨ Ɂȼ 6.1). 
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ȾɊ 1.4.2 Ɍɟɯɧɿɱɧɢɣ ɨɝɥɹɞ  

ɉɿɫɥɹ ɩɪɨɰɟɫɭ ɦɢɬɬɹ ɨɛɥɚɞɧɚɧɧɹ ɩɪɨɜɨɞɹɬь ɣɨɝɨ ɬɟɯɧɿɱɧɢɣ ɨɝɥɹɞ ɡ 

ɦɟɬɨɸ ɜɢɹɜɥɟɧɧɹ ɧɚɹɜɧɨɫɬɿ ɩɨɲɤɨɞɠɟɧь, ɜɦ’ɹɬɢɧ, ɜ ɹɤɢɯ ɦɨɠɭɬь ɡɚɥɢɲɚɬɢɫь 

ɡɚɥɢɲɤɢ ɦɨɠɥɢɜɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ, ɳɨ ɦɨɠɟ ɩɪɢɡɜɟɫɬɢ ɞɨ ɩɟɪɟɯɪɟɫɧɨʀ 

ɤɨɧɬɚɦɿɧɚɰɿʀ. ȼɫɿ ɡɧɚɣɞɟɧɿ ɩɨɲɤɨɞɠɟɧɧɹ ɮɿɤɫɭɸɬь.  

ȾɊ1.4.3 ɉɟɪɟɜɿɪɤɚ ɧɚ ɝɟɪɦɟɬɢɱɧɿɫɬь 

Ⱦɥɹ ɩɟɪɟɜɿɪɤɢ ɧɚ ɝɟɪɦɟɬɢɱɧɿɫɬь ɡɚɤɪɢɜɚɸɬь ɭɫɸ ɦɨɠɥɢɜɭ ɚɪɦɚɬɭɪɭ. 

ɉɨɞɚɸɱɢ ɩɨɜɿɬɪɹ ɞɨ ɫɬɜɨɪɟɧɧɹ ɧɚɞɥɢɲɤɨɜɨɝɨ ɬɢɫɤɭ ɭ 0,1–0,2 Ɇɉɚ 

ɩɟɪɟɤɪɢɜɚɸɬь ɩɪɨɯɿɞ ɩɨɜɿɬɪɹ ɬɚ ɮɿɤɫɭɸɬь ɭ ɠɭɪɧɚɥɿ ɩɨɤɚɡɧɢɤɢ ɬɢɫɤɭ 

ɜɩɪɨɞɨɜɠ 40–60 ɯɜɢɥɢɧ. ɍ ɜɢɩɚɞɤɭ ɡɧɢɠɟɧɧɹ ɬɢɫɤɭ ɜɩɪɨɞɨɜɠ ɜɤɚɡɚɧɨɝɨ 

ɿɧɬɟɪɜɚɥɭ ɱɚɫɭ ɦɟɧɲɟ 0,01 Ɇɉɚ ɪɨɛɥɹɬь ɜɢɫɧɨɜɨɤ, ɳɨ ɚɩɚɪɚɬ є ɝɟɪɦɟɬɢɱɧɢɦ. 

əɤɳɨ ɬɢɫɤ ɩɚɞɚє ɛɿɥьɲɟ ɧɿɠ ɧɚ 0,01 Ɇɉɚ ɡɧɚɯɨɞɹɬь ɦɿɫɰɟ ɪɨɡɝɟɪɦɟɬɢɡɚɰɿʀ 

ɦɟɬɨɞɨɦ ɨɦɢɥɟɧɧɹ ɚɩɚɪɚɬɭ. Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɦɟɬɨɞɭ ɧɚ ɦɿɫɰɹ ɡ`єɞɧɚɧь ɜ 

ɤɨɧɫɬɪɭɤɰɿʀ ɮɟɪɦɟɧɬɟɪɚ  ɧɚɧɨɫɹɬь ɦɢɥьɧɢɣ ɪɨɡɱɢɧ ɬɚ ɱɟɤɚɸɬь 30–40 ɯɜɢɥɢɧ. 

ɉɿɫɥɹ ɱɨɝɨ ɜɿɡɭɚɥьɧɨ ɜɢɡɧɚɱɚɸɬь ɩɨɹɜɭ ɧɟɜɟɥɢɤɢɯ ɛɭɥьɛɚɲɨɤ ɭ ɦɿɫɰɹɯ 

ɪɨɡɝɟɪɦɟɬɢɡɚɰɿʀ ɨɛɥɚɞɧɚɧɧɹ. ɉɪɢ ɜɢɹɜɥɟɧɧɿ ɪɨɡɝɟɪɦɟɬɢɡɚɰɿʀ ɡ’єɞɧɭɜɚɥьɧɭ 

ɚɪɦɚɬɭɪɭ ɡɚɬɹɝɭɸɬь ɚɛɨ ɡɦɿɧɸɸɬь ɩɪɨɤɥɚɞɤɢ. ɉɿɫɥɹ ɱɨɝɨ ɩɨɜɬɨɪɸɸɬь 

ɩɟɪɟɜɿɪɤɭ ɧɚ ɝɟɪɦɟɬɢɱɧɿɫɬь. ȼɢɤɨɪɢɫɬɚɧɟ ɩɨɜɿɬɪɹ ɧɚɩɪɚɜɥɹɸɬь ɞɨ Ɂȼ 6.3. 

ȾɊ 1.4.4 ɋɬɟɪɢɥɿɡɚɰɿɹ ɨɛɥɚɞɧɚɧɧɹ 

ɉɟɪɟɞ ɩɨɱɚɬɤɨɦ ɫɬɟɪɢɥɿɡɚɰɿʀ ɮɟɪɦɟɧɬɟɪ ɩɪɨɝɪɿɜɚɸɬь ɱɟɪɟɡ ɫɨɪɨɱɤɭ 

ɝɥɭɯɨɸ ɩɚɪɨɸ, ɧɚɝɪɿɜɚɸɱɢ ɚɩɚɪɚɬ ɞɨ ɬɟɦɩɟɪɚɬɭɪɢ 80–90˚ɋ. ȼɿɞɤɪɢɜɚɸɬь ɭɫɸ 

ɡɚɩɿɪɧɭ ɚɪɦɚɬɭɪɭ ɧɚ ɜɿɞɤɪɢɬɢɯ ɬɪɭɛɧɢɯ ɡɚɤɿɧɱɟɧɧɹɯ ɬɚ ɩɿɞɜɟɞɟɧɢɯ ɞɨ ɚɩɚɪɚɬɚ 

ɤɨɦɭɧɿɤɚɰɿɹɯ ɿ ɩɨɞɚɸɬь ɝɨɫɬɪɭ ɩɚɪɭ ɛɟɡɩɨɫɟɪɟɞɧьɨ ɭ ɮɟɪɦɟɧɬɟɪ. ɉɪɢ 

ɞɨɫɹɝɧɟɧɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɫɬɟɪɢɥɿɡɚɰɿʀ ɜ 130–135 ⁰ɋ ɜɫɸ ɡɚɩɿɪɧɭ ɚɪɦɚɬɭɪɭ, ɤɪɿɦ 

ɩɚɪɨɜɨʀ, ɡɚɤɪɢɜɚɸɬь ɿ ɜɢɬɪɢɦɭɸɬь ɜɩɪɨɞɨɜɠ 1 ɝɨɞɢɧɢ. ɉɿɫɥɹ ɱɨɝɨ ɩɚɪɨɜɭ 

ɚɪɦɚɬɭɪɭ ɡɚɤɪɢɜɚɸɬь, ɚ ɜ ɫɨɪɨɱɤɭ ɩɨɞɚɸɬь ɯɨɥɨɞɧɭ ɜɨɞɭ. ɉɪɨɰɟɫ 

ɨɯɨɥɨɞɠɟɧɧɹ ɡɞɿɣɫɧɸɸɬь ɞɨ ɞɨɫɹɝɧɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ 30–40˚ɋ ɿ 

ɧɚɞɥɢɲɤɨɜɨɝɨ ɬɢɫɤɭ Ɋ = 0,003–0,005 Ɇɉɚ.  
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ȾɊ 2 ɉɪɢɝɨɬɭɜɚɧɧɹ ɬɚ ɡɛɟɪɿɝɚɧɧɹ ɬɢɬɪɭɜɚɥьɧɢɯ ɚɝɟɧɬɿɜ 

ȾɊ 2.1 ɉɪɢɝɨɬɭɜɚɧɧɹ 6 % ɪɨɡɱɢɧɭ ɯɥɨɪɢɞɧɨʀ ɤɢɫɥɨɬɢ  

Ⱦɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ 100 ɥ 6 % ɪɨɡɱɢɧɭ HCl ɭ ɦɿɪɧɢɤ ɨɛ’єɦɨɦ 100 ɥ, 

ɜɧɨɫɹɬь 80 ɥ ɜɨɞɢ, ɨɛɟɪɟɠɧɨ ɞɨɞɚɸɬь 6 ɤɝ ɯɥɨɪɢɞɧɨʀ ɤɢɫɥɨɬɢ  (ɜ ɩɟɪɟɪɚɯɭɧɤɭ 

ɧɚ ɚɤɬɢɜɧɿɫɬь ɤɢɫɥɨɬɢ) ɿ ɞɨɜɨɞɹɬь ɪɨɡɱɢɧ ɞɢɫɬɢɥьɨɜɚɧɨɸ ɜɨɞɨɸ ɞɨ ɡɚɞɚɧɨɝɨ 

ɨɛ’єɦɭ (100 ɥ).  

ɉɪɢɝɨɬɨɜɚɧɢɣ ɪɨɡɱɢɧ ɡɛɟɪɿɝɚɸɬь 6 ɞɧɿɜ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 20–25 
ɨɋ. 

ȾɊ 2.1 ɉɪɢɝɨɬɭɜɚɧɧɹ 5 % ɪɨɡɱɢɧɭ ɝɿɞɪɨɤɫɢɞɭ ɚɦɨɧɿɸ  

Ⱦɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ 10 ɥ 5 % ɪɨɡɱɢɧɭ ɝɿɞɪɨɤɫɢɞɭ ɚɦɨɧɿɸ ɭ ɦɿɪɧɢɤɭ 

ɨɛ’єɦɨɦ 10 ɥ ɪɨɡɱɢɧɹɸɬь 500 ɝɪ ɝɿɞɪɨɤɫɢɞɭ ɚɦɨɧɿɸ ɭ ɞɢɫɬɢɥьɨɜɚɧɿɣ ɜɨɞɿ.  

ɉɪɢɝɨɬɨɜɚɧɢɣ ɪɨɡɱɢɧ ɡɛɟɪɿɝɚɸɬь 2 ɞɧɿ ɭ ɳɿɥьɧɨ ɡɚɤɪɢɬɨɦɭ ɦɿɪɧɢɤɭ ɡɚ 

ɬɟɦɩɟɪɚɬɭɪɢ 20–25 
ɨɋ. 

 

ȾɊ 3 ɉɪɢɝɨɬɭɜɚɧɧɹ ɬɚ ɫɬɟɪɢɥɿɡɚɰɿɹ ɩɨɠɢɜɧɢɯ ɫɟɪɟɞɨɜɢɳ 

ȾɊ 3.1 ɉɪɢɝɨɬɭɜɚɧɧɹ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɥɹ ɨɞɟɪɠɚɧɧɹ ɿɧɨɤɭɥɹɬɭ 

ɜ ɩɨɫɿɜɧɨɦɭ ɚɩɚɪɚɬɿ ɨɛ’єɦɨɦ 10 ɥ  

Ⱦɥɹ ɨɞɟɪɠɚɧɧɹ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɧɚ ɞɚɧɨɦɭ ɟɬɚɩɿ ɧɟɨɛɯɿɞɧɨ 

ɩɪɢɝɨɬɭɜɚɬɢ 7,3 ɥ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. ȼɦɿɫɬ ɤɨɦɩɨɧɟɧɬɿɜ ɞɥɹ 

ɩɪɢɝɨɬɭɜɚɧɧɹ 7,3 ɥ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 3.1.  

Ⱦɥɹ ɡɚɫɿɜɭ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜ ɿɧɨɤɭɥɹɬɨɪɿ ɧɟɨɛɯɿɞɧɨ ɜɧɟɫɬɢ 700 

ɦɥ ɪɿɞɤɨɝɨ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ, ɬɨɦɭ ɫɭɦɚɪɧɚ ɤɿɥьɤɿɫɬь ɜɨɞɢ ɞɥɹ ɤɨɦɩɨɡɢɰɿɣ 

ɫɬɚɧɨɜɢɬь 6,6 ɥ. 
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Ɍɚɛɥɢɰɹ 3.1 – Ɋɨɡɪɚɯɭɧɨɤ ɜɦɿɫɬɭ ɤɨɦɩɨɧɟɧɬɿɜ  

ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ 7,3 ɥ ɫɟɪɟɞɨɜɢɳɚ 

Ʉɨɦɩɨɧɟɧɬ 

ɩɨɠɢɜɧɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ 
 

Ʉɨɧɰɟɧɬɪɚɰɿɹ, 

ɝ/ɥ 

ȼɦɿɫɬ 

ɤɨɦɩɨɧɟɧɬɚ ɭ 

7,3 ɥ 

ɫɟɪɟɞɨɜɢɳɚ, ɝ 

Ʉɨɦɩɨɡɢɰɿɹ 
Ɉɛ’єɦ 

ɤɨɦɩɨɡɢɰɿʀ, ɥ 

ɉɟɩɬɨɧ 10 73 

ȱ 4,5 

Ɇ’ɹɫɧɢɣ 

ɟɤɫɬɪɚɤɬ 
10 73 

Ⱦɪɿɠɞɠɨɜɢɣ 

ɟɤɫɬɪɚɤɬ 
5 36,5 

Ƚɥɸɤɨɡɚ 20 146 

Ɍɜɿɧ–80 1 7,3 

Ⱥɝɚɪ 1,75 12,78 

K2HPO4 2 14,6 

ȱȱ 2,1 

C6H17N3O7 2 14,6 

C2H3NaO2 5 36,5 

MgSO4·7H2O 0,1 0,73 

MnSO4·4H2 0,05 0,365 

 

ȾɊ 3.1.1 ɉɪɢɝɨɬɭɜɚɧɧɹ ɿ ɫɬɟɪɢɥɿɡɚɰɿɹ ɤɨɦɩɨɡɢɰɿʀ І  

ɇɚ ɚɧɚɥɿɬɢɱɧɢɯ ɜɚɝɚɯ ɡɜɚɠɭɸɬь ɩɨ 73 ɝɪɚɦ ɩɟɩɬɨɧɭ ɬɚ ɦ’ɹɫɧɨɝɨ 

ɟɤɫɬɪɚɤɬɭ, ɞɨɞɚɸɬь 36,5 ɝɪɚɦ ɞɪɿɠɞɠɨɜɨɝɨ ɟɤɫɬɪɚɤɬɭ, 146ɝ ɝɥɸɤɨɡɢ, 7,3 Ɍɜɿɧ–

80 ɬɚ 12,78 ɝɪɚɦ ɚɝɚɪɭ. ɇɚɜɚɠɤɢ ɩɨɦɿɳɚɸɬь ɭ ɤɨɥɛɭ 5ɥ, ɞɨɞɚɸɬь 

ɞɢɫɬɢɥьɨɜɚɧɭ ɜɨɞɭ ɞɨ ɨɛ’єɦɭ 4,5 ɥ ɿ ɩɟɪɟɦɿɲɭɸɬь ɜɦɿɫɬ ɤɨɥɛɢ ɞɨ ɩɨɜɧɨɝɨ 

ɪɨɡɱɢɧɟɧɧɹ. Ɉɬɪɢɦɚɧɢɣ ɪɨɡɱɢɧ ɪɨɡɥɢɜɚɸɬь ɩɨ 2,25 ɥɿɬɪɢ ɜ ɞɜɿ ɤɨɥɛɢ ɨɛ’єɦɨɦ 

5 ɥ. Ʉɨɠɧɭ ɤɨɥɛɢ ɡɚɤɪɢɜɚɸɬь ɜɚɬɧɨ-ɦɚɪɥɟɜɨɸ ɩɪɨɛɤɨɸ ɿ ɫɬɟɪɢɥɿɡɭɸɬь ɜ 

ɚɜɬɨɤɥɚɜɿ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 121°ɋ ɭɩɪɨɞɨɜɠ 30 ɯɜ. ɉɿɫɥɹ ɫɬɟɪɢɥɿɡɚɰɿʀ, ɤɨɥɛɢ 

ɨɯɨɥɨɞɠɭɸɬь ɞɨ 40 ɨɋ, ɡɥɢɜɚɸɬь ɜ ɨɞɧɭ ɤɨɥɛɭ ɭ ɫɬɟɪɢɥьɧɢɯ ɭɦɨɜɚɯ. 
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 ȾɊ 3.1.2 ɉɪɢɝɨɬɭɜɚɧɧɹ ɿ ɫɬɟɪɢɥɿɡɚɰɿɹ ɤɨɦɩɨɡɢɰɿʀ ІІ  

ɇɚ ɚɧɚɥɿɬɢɱɧɢɯ ɜɚɝɚɯ ɡɜɚɠɭɸɬь ɩɨ 14,6 ɝ K2HPO4, ɬɚ C6H17N3O7 , 36,5 ɝ 

C2H3NaO2, 0,73ɝ MgSO4·7H2O ɬɚ 0,365ɝ MnSO4·4H2. ɇɚɜɚɠɤɢ ɩɨɦɿɳɚɸɬь ɭ 

ɤɨɥɛɭ єɦɧɿɫɬɸ 5 ɥ, ɞɨɞɚɸɬь ɞɢɫɬɢɥьɨɜɚɧɭ ɜɨɞɭ ɞɨ ɨɛ’єɦɭ 2,1 ɥ. Ⱦɥɹ 

ɡɚɩɨɛɿɝɚɧɧɹ ɭɬɜɨɪɟɧɧɸ ɧɟɪɨɡɱɢɧɧɢɯ ɮɨɫɮɚɬɿɜ ɦɚɝɧɿɸ ɤɨɪɟɝɭɸɬь ɪɿɜɟɧь ɪɇ, 

ɡɧɢɠɭɸɱɢ ɣɨɝɨ ɪɨɡɱɢɧɨɦ ɯɥɨɪɢɞɧɨʀ ɤɢɫɥɨɬɢ (ɜɿɞ ȾɊ 2.1) ɞɨ ɡɧɚɱɟɧɧɹ 4,0-4,5, 

ɿ ɩɟɪɟɦɿɲɭɸɬь ɜɦɿɫɬ ɤɨɥɛɢ ɞɨ ɩɨɜɧɨɝɨ ɪɨɡɱɢɧɟɧɧɹ. Ʉɨɥɛɭ ɡɚɤɪɢɜɚɸɬь ɜɚɬɧɨ-

ɦɚɪɥɟɜɨɸ ɩɪɨɛɤɨɸ ɿ ɫɬɟɪɢɥɿɡɭɸɬь ɜ ɚɜɬɨɤɥɚɜɿ ɡɚ ɬɟɦɩɟɪɚɬɭɪɿ 131°ɋ 

ɭɩɪɨɞɨɜɠ 40 ɯɜ. ɉɿɫɥɹ ɫɬɟɪɢɥɿɡɚɰɿʀ, ɤɨɥɛɭ ɨɯɨɥɨɞɠɭɸɬь ɞɨ 40 ɨɋ. 

ɍ ɫɬɟɪɢɥьɧɢɯ ɭɦɨɜɚɯ ɤɨɦɩɨɡɢɰɿɸ ȱ (ɜɿɞ ȾɊ 3.1.1) ɡɦɿɲɭɸɬь ɡ 

ɤɨɦɩɨɡɢɰɿєɸ ȱȱ (ɜɿɞ ȾɊ 3.1.2)  ɿ ɩɟɪɟɞɚɸɬь ɧɚ ɫɬɚɞɿɸ ɜɢɪɨɳɭɜɚɧɧɹ ɞɨ Ɍɉ 4.4. 

ȾɊ 3.2 ɉɪɢɝɨɬɭɜɚɧɧɹ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɥɹ ɨɞɟɪɠɚɧɧɹ ɿɧɨɤɭɥɹɬɭ 

ɜ ɩɨɫɿɜɧɨɦɭ ɚɩɚɪɚɬɿ ɨɛ’єɦɨɦ 100 ɥ  

Ⱦɥɹ ɨɞɟɪɠɚɧɧɹ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɧɚ ɞɚɧɨɦɭ ɟɬɚɩɿ ɧɟɨɛɯɿɞɧɨ 

ɩɪɢɝɨɬɭɜɚɬɢ 63,6 ɥ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. ȼɦɿɫɬ ɤɨɦɩɨɧɟɧɬɿɜ ɞɥɹ 

ɩɪɢɝɨɬɭɜɚɧɧɹ 63,6 ɥ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 3.2. Ⱦɥɹ ɡɚɫɿɜɭ 

ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɭ ɮɟɪɦɟɧɬɟɪɿ ɧɟɨɛɯɿɞɧɨ ɜɧɟɫɬɢ 6,4 ɥ ɪɿɞɤɨɝɨ 

ɿɧɨɤɭɥɹɬɭ, ɬɨɦɭ ɫɭɦɚɪɧɚ ɤɿɥьɤɿɫɬь ɜɨɞɢ ɞɥɹ ɤɨɦɩɨɡɢɰɿʀ ɫɬɚɧɨɜɢɬь 57,2 ɥ.  

Ɍɚɛɥɢɰɹ 3.2 – Ɋɨɡɪɚɯɭɧɨɤ ɜɦɿɫɬɭ ɤɨɦɩɨɧɟɧɬɿɜ  

ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ 63,6 ɥ ɫɟɪɟɞɨɜɢɳɚ 

Ʉɨɦɩɨɧɟɧɬ 

ɩɨɠɢɜɧɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ 
 

Ʉɨɧɰɟɧɬɪɚɰɿɹ, 

ɝ/ɥ 

ȼɦɿɫɬ 
ɤɨɦɩɨɧɟɧɬɚ ɭ 

63,6 ɥ 
ɫɟɪɟɞɨɜɢɳɚ, ɝ 

Ʉɨɦɩɨɡɢɰɿɹ 
Ɉɛ’єɦ 

ɤɨɦɩɨɡɢɰɿʀ, ɥ 

ɉɟɩɬɨɧ 10 636 

ȱ 44,0 

Ɇ’ɹɫɧɢɣ 

ɟɤɫɬɪɚɤɬ 
10 636 

Ⱦɪɿɠɞɠɨɜɢɣ 

ɟɤɫɬɪɚɤɬ 
5 318 
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ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. 3.2 

Ƚɥɸɤɨɡɚ 20 1272 

  Ɍɜɿɧ 80 1 63,6 

Ⱥɝɚɪ 1,75 111,3 

K2HPO4 2 127,2 

ȱȱ 

 
13,2 

C6H17N3O7 2 127,2 

C2H3NaO2 5 318 

MgSO4·7H2O 0,1 6,36 

MnSO4·4H2 0,05 3,18 

 

ȾɊ 3.2.1 ɉɪɢɝɨɬɭɜɚɧɧɹ ɿ ɫɬɟɪɢɥɿɡɚɰɿɹ ɤɨɦɩɨɡɢɰɿʀ І  

ɇɚ ɚɧɚɥɿɬɢɱɧɢɯ ɜɚɝɚɯ ɡɜɚɠɭɸɬь ɩɨ 636 ɝɪɚɦɿɜ ɩɟɩɬɨɧɭ ɬɚ ɦ’ɹɫɧɨɝɨ 

ɟɤɫɬɪɚɤɬɭ ɬɚ ɞɨɞɚєɦɨ 318 ɝɪɚɦɿɜ ɞɪɿɠɞɠɨɜɨɝɨ ɟɤɫɬɪɚɤɬɭ, 1272 ɝ ɝɥɸɤɨɡɢ, 63,6 

ɝ Ɍɜɿɧ-80 ɬɚ 111,3 ɝ ɚɝɚɪɭ. ɇɚɜɚɠɤɢ ɩɨɦɿɳɚɸɬь ɭ ɡɛɿɪɧɢɤ ɨɛ’єɦɨɦ 60 ɥ. ɍ ɰɟɣ 

ɠɟ ɡɛɿɪɧɢɤ ɡɚ ɞɨɩɨɦɨɝɨɸ ɨɛ’єɦɧɨ-ɜɚɝɨɜɨɝɨ ɞɨɡɚɬɨɪɚ ɜɧɨɫɹɬь 44 ɥ ɩɢɬɧɨʀ 

ɜɨɞɢ. Ⱦɥɹ ɩɨɜɧɨɝɨ ɪɨɡɱɢɧɟɧɧɹ ɤɨɦɩɨɧɟɧɬɿɜ ɡɛɿɪɧɢɤ ɧɚɝɪɿɜɚɸɬь ɞɥɹ 

ɞɨɫɹɝɧɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɪɨɡɱɢɧɭ 30°ɋ, ɭɜɿɦɤɧɭɜɲɢ ɩɟɪɟɦɿɲɭɸɱɢɣ ɩɪɢɫɬɪɿɣ. 

ɋɬɟɪɢɥɿɡɚɰɿɹ ɤɨɦɩɨɡɢɰɿʀ ɜɿɞɛɭɜɚєɬьɫɹ ɜ ɡɛɿɪɧɢɤɭ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 121 °ɋ 

ɭɩɪɨɞɨɜɠ 30 ɯɜ. ɉɿɫɥɹ ɫɬɟɪɢɥɿɡɚɰɿʀ, ɤɨɦɩɨɡɢɰɿɸ ɨɯɨɥɨɞɠɭɸɬь ɞɨ 40 ɨɋ. 

ȾɊ 3.2.2 ɉɪɢɝɨɬɭɜɚɧɧɹ ɿ ɫɬɟɪɢɥɿɡɚɰɿɹ ɤɨɦɩɨɡɢɰɿʀ ІІ  

ɇɚ ɬɟɯɧɿɱɧɢɯ ɜɚɝɚɯ ɡɜɚɠɭɸɬь ɩɨ 127,2 ɝ K2HPO4, ɬɚ C6H17N3O7, 318 ɝ 

C2H3NaO2, 6,36 7 ɝ MgSO4·7H2O ɬɚ 3,18 ɝ MnSO4·4H2. ɇɚɜɚɠɤɢ ɩɨɦɿɳɚɸɬь ɭ 

ɡɛɿɪɧɢɤ ɨɛ’єɦɨɦ 60 ɥ. ɍ ɰɟɣ ɠɟ ɡɛɿɪɧɢɤ ɡɚ ɞɨɩɨɦɨɝɨɸ ɨɛ’єɦɧɨ-ɜɚɝɨɜɨɝɨ 

ɞɨɡɚɬɨɪɚ ɜɧɨɫɹɬь 13,2 ɥ ɩɢɬɧɨʀ ɜɨɞɢ. Ⱦɥɹ ɡɚɩɨɛɿɝɚɧɧɹ ɭɬɜɨɪɟɧɧɸ 

ɧɟɪɨɡɱɢɧɧɢɯ ɮɨɫɮɚɬɿɜ ɦɚɝɧɿɸ ɤɨɪɟɝɭɸɬь ɪɿɜɟɧь ɪɇ, ɡɧɢɠɭɸɱɢ ɣɨɝɨ 

ɪɨɡɱɢɧɨɦ ɯɥɨɪɢɞɧɨʀ ɤɢɫɥɨɬɢ (ɜɿɞ ȾɊ 2.1) ɞɨ ɡɧɚɱɟɧɧɹ 4,0-4,5. Ⱦɥɹ ɩɨɜɧɨɝɨ 

ɪɨɡɱɢɧɟɧɧɹ ɤɨɦɩɨɧɟɧɬɿɜ ɡɛɿɪɧɢɤ ɧɚɝɪɿɜɚɸɬь ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ 

ɪɨɡɱɢɧɭ 30°ɋ, ɭɜɿɦɤɧɭɜɲɢ ɩɟɪɟɦɿɲɭɸɱɢɣ ɩɪɢɫɬɪɿɣ. ɋɬɟɪɢɥɿɡɚɰɿɹ ɤɨɦɩɨɡɢɰɿʀ 
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ɜɿɞɛɭɜɚєɬьɫɹ ɜ ɡɛɿɪɧɢɤɭ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 131 °ɋ ɭɩɪɨɞɨɜɠ 40 ɯɜ. ɉɿɫɥɹ 

ɫɬɟɪɢɥɿɡɚɰɿʀ, ɤɨɦɩɨɡɢɰɿɸ ɨɯɨɥɨɞɠɭɸɬь ɞɨ 40 ɨɋ. 

ɍ ɫɬɟɪɢɥьɧɢɯ ɭɦɨɜɚɯ ɤɨɦɩɨɡɢɰɿɸ ȱ (ɜɿɞ ȾɊ 3.2.1) ɡɦɿɲɭɸɬь ɡ 

ɤɨɦɩɨɡɢɰɿєɸ ȱȱ (ɜɿɞ ȾɊ 3.2.2)  ɿ ɩɟɪɟɞɚɸɬь ɧɚ ɫɬɚɞɿɸ ɜɢɪɨɳɭɜɚɧɧɹ ɞɨ Ɍɉ 4.5. 

ȾɊ 3.3 ɉɪɢɝɨɬɭɜɚɧɧɹ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɥɹ ɨɞɟɪɠɚɧɧɹ ɿɧɨɤɭɥɹɬɭ 

ɜ ɩɨɫɿɜɧɨɦɭ ɚɩɚɪɚɬɿ ɨɛ’єɦɨɦ 1000 ɥ  

Ⱦɥɹ ɨɞɟɪɠɚɧɧɹ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɧɚ ɞɚɧɨɦɭ ɟɬɚɩɿ ɧɟɨɛɯɿɞɧɨ 

ɩɪɢɝɨɬɭɜɚɬɢ 678,9 ɥ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. ȼɦɿɫɬ ɤɨɦɩɨɧɟɧɬɿɜ ɞɥɹ 

ɩɪɢɝɨɬɭɜɚɧɧɹ 678,9 ɥ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 3.3.  

Ⱦɥɹ ɡɚɫɿɜɭ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɭ ɮɟɪɦɟɧɬɟɪɿ ɧɟɨɛɯɿɞɧɨ ɜɧɟɫɬɢ 67,9 

ɥ ɪɿɞɤɨɝɨ ɿɧɨɤɭɥɹɬɭ, ɬɨɦɭ ɫɭɦɚɪɧɚ ɤɿɥьɤɿɫɬь ɜɨɞɢ ɞɥɹ ɤɨɦɩɨɡɢɰɿʀ ɫɬɚɧɨɜɢɬь 

611 ɥ. 

Ɍɚɛɥɢɰɹ 3.3 – Ɋɨɡɪɚɯɭɧɨɤ ɜɦɿɫɬɭ ɤɨɦɩɨɧɟɧɬɿɜ  

ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ 678,9 ɥ ɫɟɪɟɞɨɜɢɳɚ 

Ʉɨɦɩɨɧɟɧɬ 

ɩɨɠɢɜɧɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ 
 

Ʉɨɧɰɟɧɬɪɚɰɿɹ, 

ɝ/ɥ 

ȼɦɿɫɬ 

ɤɨɦɩɨɧɟɧɬɚ ɭ 

678,9 ɥ 

ɫɟɪɟɞɨɜɢɳɚ, ɝ 

Ʉɨɦɩɨɡɢɰɿɹ 
Ɉɛ’єɦ 

ɤɨɦɩɨɡɢɰɿʀ, ɥ 

ɉɟɩɬɨɧ 10 6789 

ȱ 458,2 

Ɇ’ɹɫɧɢɣ 

ɟɤɫɬɪɚɤɬ 
10 6789 

Ⱦɪɿɠɞɠɨɜɢɣ 

ɟɤɫɬɪɚɤɬ 
5 3394,5 

Ƚɥɸɤɨɡɚ 20 13578 

Ɍɜɿɧ 80 1 678,9 

Ⱥɝɚɪ 1,75 1188,075 

K2HPO4 2 1357,8 ȱȱ 152,8 
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ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. 3.3 

C6H17N3O7 2 1357,8 

  
C2H3NaO2 5 3394,5 

MgSO4·7H2O 0,1 67,89 

MnSO4·4H2 0,05 33,945 

 

ȾɊ 3.3.1 ɉɪɢɝɨɬɭɜɚɧɧɹ ɿ ɫɬɟɪɢɥɿɡɚɰɿɹ ɤɨɦɩɨɡɢɰɿʀ І  

Ɂɚ ɞɨɩɨɦɨɝɨɸ ɨɛ’єɦɧɨ-ɜɚɝɨɜɨɝɨ ɞɨɡɚɬɨɪɚ ɡɜɚɠɭɸɬь  ɩɨ 6789 ɝɪɚɦ 

ɩɟɩɬɨɧɭ ɬɚ ɦ’ɹɫɧɨɝɨ ɟɤɫɬɪɚɤɬɭ, ɞɨɞɚɸɬь 3394,5 ɝɪɚɦ ɞɪɿɠɞɠɨɜɨɝɨ ɟɤɫɬɪɚɤɬɭ, 

13578 ɝ ɝɥɸɤɨɡɢ, 1188,075 ɝ ɚɝɚɪɭ, 678,9 ɝ Ɍɜɿɧɭ-80. ɇɚɜɚɠɤɢ ɩɨɦɿɳɚɸɬь ɭ 

ɪɟɚɤɬɨɪ ɨɛ’єɦɨɦ 1000 ɥ. Ɂɚ ɞɨɩɨɦɨɝɨɸ ɥɿɱɢɥьɧɢɤɚ ɞɨɞɚɸɬь 458,2 ɥ ɜɨɞɢ ɿ 

ɩɟɪɟɦɿɲɭɸɬь. ɋɬɟɪɢɥɿɡɚɰɿɹ ɤɨɦɩɨɡɢɰɿʀ ɜɿɞɛɭɜɚєɬьɫɹ ɜ ɪɟɚɤɬɨɪɿ ɡɚ 

ɬɟɦɩɟɪɚɬɭɪɢ 121 °ɋ ɭɩɪɨɞɨɜɠ 30 ɯɜ. ɉɿɫɥɹ ɫɬɟɪɢɥɿɡɚɰɿʀ, ɤɨɦɩɨɡɢɰɿɸ 

ɨɯɨɥɨɞɠɭɸɬь ɞɨ 40 ɨɋ. 

ȾɊ 3.3.2 ɉɪɢɝɨɬɭɜɚɧɧɹ ɿ ɫɬɟɪɢɥɿɡɚɰɿɹ ɤɨɦɩɨɡɢɰɿʀ ІІ  

Ɂɚ ɞɨɩɨɦɨɝɨɸ ɜɚɝɨɜɨɝɨ ɞɨɡɚɬɨɪɚ ɡɜɚɠɭєɦɨ ɩɨ 1357,8 ɝ K2HPO4, ɬɚ 

C6H17N3O7, 3394,5 ɝ C2H3NaO2, 67,89 ɝ MgSO4·7H2O ɬɚ 33,945 ɝ MnSO4·4H2 

ɇɚɜɚɠɤɢ ɩɨɦɿɳɚɸɬь ɭ ɪɟɚɤɬɨɪ ɨɛ’єɦɨɦ 1000 ɥ. Ɂɚ ɞɨɩɨɦɨɝɨɸ 

ɥɿɱɢɥьɧɢɤɚ ɞɨɞɚɸɬь 152,8 ɥ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɿ ɩɟɪɟɦɿɲɭɸɬь.  Ⱦɥɹ ɡɚɩɨɛɿɝɚɧɧɹ 

ɭɬɜɨɪɟɧɧɸ ɧɟɪɨɡɱɢɧɧɢɯ ɮɨɫɮɚɬɿɜ ɦɚɝɧɿɸ ɤɨɪɟɝɭɸɬь ɪɿɜɟɧь ɪɇ, ɡɧɢɠɭɸɱɢ 

ɣɨɝɨ ɪɨɡɱɢɧɨɦ ɯɥɨɪɢɞɧɨʀ ɤɢɫɥɨɬɢ (ɜɿɞ ȾɊ 2.1) ɞɨ ɡɧɚɱɟɧɧɹ 4,0-4,5. 

ɋɬɟɪɢɥɿɡɚɰɿɹ ɤɨɦɩɨɡɢɰɿʀ ɜɿɞɛɭɜɚєɬьɫɹ ɭ ɪɟɚɤɬɨɪɿ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 131 °ɋ 

ɭɩɪɨɞɨɜɠ 40 ɯɜ. ɉɿɫɥɹ ɫɬɟɪɢɥɿɡɚɰɿʀ, ɤɨɦɩɨɡɢɰɿɸ ɨɯɨɥɨɞɠɭɸɬь ɞɨ 40 ɨɋ. 

 ɍ ɫɬɟɪɢɥьɧɢɯ ɭɦɨɜɚɯ ɤɨɦɩɨɡɢɰɿɸ ȱ (ɜɿɞ ȾɊ 3.3.1) ɡɦɿɲɭɸɬь ɡ 

ɤɨɦɩɨɡɢɰɿєɸ ȱȱ (ɜɿɞ ȾɊ 3.3.2)  ɿ ɩɟɪɟɞɚɸɬь ɧɚ ɫɬɚɞɿɸ ɜɢɪɨɳɭɜɚɧɧɹ ɞɨ Ɍɉ 5. 
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Ɍɉ 4 ɉɿɞɝɨɬɨɜɤɚ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ  
Ɍɉ 4.1 Зɛɟɪɿɝɚɧɧɹ ɥɿɨɮɿɥɿɡɨɜɚɧɨʀ ɪɨɛɨɱɨʀ ɤɭɥьɬɭɪɢ Lactobacillus 

plantarum LLY-606 

Ʌɿɨɮɿɥьɧɨ ɜɢɫɭɲɟɧɭ ɤɨɥɟɤɰɿɣɧɭ ɤɭɥьɬɭɪɭ ɡɛɟɪɿɝɚɸɬьɫɹ ɜ ɯɨɥɨɞɢɥьɧɿɣ 

ɤɚɦɟɪɿ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ -18 
ɨɋ (ɞɨ Ɍɉ 4.2). 

Ɍɉ 4.2 Ɉɞɟɪɠɚɧɧɹ ɤɭɥьɬɭɪɢ І ɝɟɧɟɪɚɰɿʀ 

Ɋɨɛɨɱɭ ɤɭɥьɬɭɪɭ ɲɬɚɦɭ ɨɬɪɢɦɭɸɬь ɩɪɨɛɭɞɠɟɧɧɹɦ ɤɨɥɟɤɰɿɣɧɨʀ 

ɤɭɥьɬɭɪɢ (ɜɿɞ Ɍɉ 4.1) ɜ ɩɪɨɛɿɪɰɿ ɝɥɢɛɢɧɧɢɦ ɫɩɨɫɨɛɨɦ ɧɚ ɫɟɪɟɞɨɜɢɳɿ ɆɊɋ.  

ȼ ɩɪɨɛɿɪɤɭ ɞɨ 1 ɞɨɡɢ ɥɿɨɮɿɥьɧɨ ɜɢɫɭɲɟɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɞɨɞɚɸɬь 2 

ɦɥ ɮɿɡɢɱɧɨɝɨ ɪɨɡɱɢɧɭ ɿ ɪɟɬɟɥьɧɨ ɩɟɪɟɦɿɲɭɸɬь. ɋɬɟɪɢɥьɧɨ ɭ 2 ɩɪɨɛɿɪɤɢ 

ɜɧɨɫɹɬь ɦɿɤɪɨɩɿɩɟɬɤɨɸ ɩɨ 1 ɦɥ ɟɦɭɥьɫɿʀ ɞɨ 9 ɦɥ ɫɬɚɧɞɚɪɬɧɨɝɨ ɩɨɠɢɜɧɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ ɆɊɋ. ɉɪɨɛɿɪɤɢ ɜɢɬɪɢɦɭɸɬь ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 37 ɨɋ 12 ɝɨɞ., 

ɨɬɪɢɦɭɸɱɢ ɤɭɥьɬɭɪɭ ȱ ɝɟɧɟɪɚɰɿʀ (ɞɨ Ɍɉ 4.3).  

Ɍɉ 4.3 Ɉɞɟɪɠɚɧɧɹ ɤɭɥьɬɭɪɢ ІІ ɝɟɧɟɪɚɰɿʀ  

ȼɦɿɫɬ ɞɜɨɯ ɩɪɨɛɿɪɨɤ ɫɬɟɪɢɥьɧɨ ɩɟɪɟɧɨɫɹɬь ɭ 2 ɤɚɱɚɥɨɱɧɿ ɤɨɥɛɢ (ɡ 

ɪɨɡɪɚɯɭɧɤɭ ɨɞɧɚ ɩɪɨɛɿɪɤɚ–ɨɞɧɚ ɤɨɥɛɚ) ɨɛ’єɦɨɦ 750 ɦɥ, ɜ ɤɨɠɧɭ ɡ ɹɤɢɯ 

ɩɨɩɟɪɟɞɧьɨ ɫɬɟɪɢɥьɧɨ ɞɨɞɚɧɨ ɩɨ 350 ɦɥ ɫɬɚɧɞɚɪɬɧɨɝɨ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 

ɆɊɋ. Ʉɨɥɛɢ ɡɚɤɪɢɜɚɸɬь ɜɚɬɧɨ-ɦɚɪɥɟɜɨɸ ɩɪɨɛɤɨɸ ɿ ɤɭɥьɬɢɜɭɸɬь ɜ 

ɬɟɪɦɨɫɬɚɬɿ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 37˚ɋ, ɜɩɪɨɞɨɜɠ 48 ɝɨɞɢɧ, ɨɬɪɢɦɭɸɱɢ ɤɭɥьɬɭɪɭ ȱȱ 

ɝɟɧɟɪɚɰɿʀ. 

ȼɦɿɫɬ ɞɜɨɯ ɤɨɥɛ ɡɥɢɜɚɸɬь ɜ ɨɞɧɭ ɭ ɫɬɟɪɢɥьɧɢɯ ɭɦɨɜɚɯ (ɞɨ Ɍɉ 4.4).  

Ɍɉ 4.4 Ɉɞɟɪɠɚɧɧɹ ɤɭɥьɬɭɪɢ ІІІ ɝɟɧɟɪɚɰɿʀ  

ɉɿɞɝɨɬɨɜɥɟɧɟ ɩɨɠɢɜɧɟ ɫɟɪɟɞɨɜɢɳɟ – ɫɭɦɿɲ ɤɨɦɩɨɡɢɰɿʀ ȱ (ɜɿɞ ȾɊ 3.1.1) 

ɬɚ ɤɨɦɩɨɡɢɰɿʀ ȱȱ (ɜɿɞ ȾɊ 3.1.2) ɡ ɤɨɥɛɢ ɫɬɟɪɢɥьɧɨ ɜɧɨɫɹɬь ɜ ɿɧɨɤɭɥɹɬɨɪ 

ɨɛ‘єɦɨɦ 10 ɥ. Ⱦɨ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɨɞɚɸɬь ɤɭɥьɬɭɪɭ ȱȱ ɝɟɧɟɪɚɰɿʀ (ɜɿɞ 

Ɍɉ 4.3). ɉɿɫɥɹ ɧɟɬɪɢɜɚɥɨɝɨ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɩɪɨɜɨɞɹɬь ɤɭɥьɬɢɜɭɜɚɧɧɹ ɡɚ 

ɬɟɦɩɟɪɚɬɭɪɢ 37˚ɋ, ɜɩɪɨɞɨɜɠ 48 ɝɨɞɢɧ, ɨɬɪɢɦɭɸɱɢ ɤɭɥьɬɭɪɭ ȱȱȱ ɝɟɧɟɪɚɰɿʀ (ɞɨ 

Ɍɉ 4.5). 

 

З̥. Ⱥɪɤɭɲ № Доку̥е̦т̌_ ʿідп̛̭_ _Д̌т̌ 

ʤ̬куш
_ 

 
ʪʥʿ.ʿʯ.ϭϲϮ.Ϭϳ 



Ɍɉ 4.5 Ɉɞɟɪɠɚɧɧɹ ɤɭɥьɬɭɪɢ ІV ɝɟɧɟɪɚɰɿʀ  

ɉɿɞɝɨɬɨɜɥɟɧɟ ɩɨɠɢɜɧɟ ɫɟɪɟɞɨɜɢɳɟ – ɫɭɦɿɲ ɤɨɦɩɨɡɢɰɿʀ ȱ (ɜɿɞ ȾɊ 3.2.1) 

ɬɚ ɤɨɦɩɨɡɢɰɿʀ ȱȱ (ɜɿɞ ȾɊ 3.2.2) ɫɬɟɪɢɥьɧɨ ɡɚɤɚɱɭɸɬь ɜ ɿɧɨɤɭɥɹɬɨɪ ɨɛ’єɦɨɦ 100 

ɥ. Ɂɦɿɲɚɧɢɣ ɪɨɡɱɢɧ ɩɟɪɟɧɨɫɹɬь ɜ ɿɧɨɤɭɥɹɬɨɪ. Ⱦɨ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 

ɫɚɦɨɩɥɢɜɨɦ ɞɨɞɚɸɬь ɤɭɥьɬɭɪɭ ȱȱȱ ɝɟɧɟɪɚɰɿʀ (ɜɿɞ Ɍɉ 4.4).  Ɂɚ ɧɟɨɛɯɿɞɧɨɫɬɿ, ɩɿɞ 

ɱɚɫ ɤɭɥьɬɢɜɭɜɚɧɧɹ ɪɟɝɭɥɸɸɬь ɪɿɜɟɧь ɪɇ ɜ ɦɟɠɚɯ 6,45-6,5 (ɜɿɞ ȾɊ 2.2). ɇɚ 

ɩɨɱɚɬɤɭ ɤɭɥьɬɢɜɭɜɚɧɧɹ ɜɤɥɸɱɚɸɬь ɩɟɪɟɦɿɲɭɜɚɥьɧɢɣ ɩɪɢɫɬɪɿɣ ɧɚ ɧɢɡьɤɢɯ 

ɨɛɟɪɬɚɯ ɬɚ ɧɚɝɪɿɜɚɥьɧɢɣ ɟɥɟɦɟɧɬ. Ʉɭɥьɬɢɜɭɜɚɧɧɹ ɡɞɿɣɫɧɸɸɬь ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 

37 °ɋ ɭɩɪɨɞɨɜɠ 36 ɝɨɞɢɧ, ɨɬɪɢɦɭɸɱɢ ɤɭɥьɬɭɪɭ ȱV ɝɟɧɟɪɚɰɿʀ (ɞɨ Ɍɉ 5). 
 

Ɍɉ 5. Ȼɿɨɫɢɧɬɟɡ  
ɉɿɞɝɨɬɨɜɥɟɧɟ ɩɨɠɢɜɧɟ ɫɟɪɟɞɨɜɢɳɟ – ɫɭɦɿɲ ɤɨɦɩɨɡɢɰɿʀ ȱ (ɜɿɞ ȾɊ 3.3.1) 

ɬɚ ɤɨɦɩɨɡɢɰɿʀ ȱȱ (ɜɿɞ ȾɊ 3.3.2) ɫɬɟɪɢɥьɧɨ ɡɚɤɚɱɭɸɬь ɭ ɮɟɪɦɟɧɬɟɪ ɨɛ’єɦɨɦ 

1000 ɥ. ɉɨɬɿɦ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɢɫɧɟɧɨɝɨ ɩɨɜɿɬɪɹ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ 

ɩɟɪɟɬɢɫɤɭɜɚɧɧɹɦ ɡ ɿɧɨɤɭɥɹɬɨɪɚ ɩɟɪɟɤɚɱɭɸɬь ɩɨɫɿɜɧɢɣ ɦɚɬɟɪɿɚɥ (ɜɿɞ Ɍɉ 4.5). 

Ɂɚ ɧɟɨɛɯɿɞɧɨɫɬɿ, ɩɿɞ ɱɚɫ ɤɭɥьɬɢɜɭɜɚɧɧɹ ɪɟɝɭɥɸɸɬь ɪɿɜɟɧь ɪɇ ɜ ɦɟɠɚɯ 6,45-6,5 

(ɜɿɞ ȾɊ 2.2). ȼɤɥɸɱɚɸɬь ɩɟɪɟɦɿɲɭɸɱɢɣ ɩɪɢɫɬɪɿɣ, ɜ ɫɨɪɨɱɤɭ ɮɟɪɦɟɧɬɟɪɚ 

ɩɨɞɚɸɬь ɩɚɪɭ. Ʉɭɥьɬɢɜɭɜɚɧɧɹ ɡɞɿɣɫɧɸɸɬь ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 37°ɋ ɜɩɪɨɞɨɜɠ 24  

ɝɨɞ. Ʉɨɠɧɿ 4 ɝɨɞɢɧɢ ɜɿɞɛɢɪɚɸɬь ɩɪɨɛɭ ɤɭɥьɬɭɪɚɥьɧɨʀ ɪɿɞɢɧɢ ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ 

ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɬɚ ɜɢɡɧɚɱɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ. 
 

Ɂȼ 6 Ɂɧɟɲɤɨɞɠɟɧɧɹ ɜɿɞɯɨɞɿɜ 

Зȼ 6.1 Зɧɟɲɤɨɞɠɟɧɧɹ ɪɿɞɤɢɯ ɜɿɞɯɨɞɿɜ 

Ɋɿɞɤɿ ɜɿɞɯɨɞɢ (ɜɿɞ ȾɊ 1.3.1, ȾɊ 1.3.2, ȾɊ 1.4.1) ɨɱɢɳɭɸɬь  ɜ ɨɤɫɢɬɟɧɤɚɯ.  

Зȼ 6.2 Зɧɟɲɤɨɞɠɟɧɧɹ ɬɜɟɪɞɢɯ ɜɿɞɯɨɞɿɜ  

Ɍɜɟɪɞɿ ɜɿɞɯɨɞɢ (ɜɿɞɛɪɚɤɨɜɚɧɚ ɚɛɨ ɜɢɤɨɪɢɫɬɚɧɚ ɩɚɤɭɜɚɥьɧɚ ɬɚɪɚ ɞɥɹ 

ɦɢɣɧɢɯ ɬɚ ɞɟɡɿɧɮɿɤɭɸɱɢɯ ɡɚɫɨɛɿ ɜɿɞ ȾɊ 1.2.1, ȾɊ 1.2.2, ȾɊ 1.2.3), 

ɜɿɞɩɪɚɜɥɹɸɬь ɞɨ ɩɭɧɤɬɿɜ ɩɪɢɣɨɦɭ ɜɬɨɪɢɧɧɨʀ ɫɢɪɨɜɢɧɢ.  

Зȼ 6.3 Зɧɟɲɤɨɞɠɟɧɧɹ ɩɨɜɿɬɪɹɧɢɯ ɜɿɞɯɨɞɿɜ 

Ɂɧɟɲɤɨɞɠɭɸɬь ɜɿɞɯɨɞɢ ɜɿɞ ȾɊ 1.4.3, ȾɊ 1.4.4.  
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ɊɈɁȾȱɅ 5 

ɄɈɇɌɊɈɅЬ əɄɈɋɌȱ  
 

5.1 Ɇɿɤɪɨɛɿɨɥɨɝɿɱɧɚ ɱɢɫɬɨɬɚ ɤɭɥьɬɭɪɢ 

Ɇɿɤɪɨɛɿɨɥɨɝɿɱɧɢɣ ɤɨɧɬɪɨɥь є ɨɛɨɜ’ɹɡɤɨɜɨɸ ɱɚɫɬɢɧɨɸ ɤɨɧɬɪɨɥɸ ɡɚ 

ɹɤɿɫɬɸ ɬɚ ɛɟɡɩɟɱɧɿɫɬɸ ɩɪɨɞɭɤɰɿʀ, ɩɿɞ ɱɚɫ ʀʀ ɩɿɞɝɨɬɨɜɤɢ. ȼɿɧ ɡɞɿɣɫɧɸєɬьɫɹ ɧɚ 

ɬɚɤɢɯ ɟɬɚɩɚɯ: ɩɿɫɥɹ ɫɬɟɪɢɥɿɡɚɰɿʀ ɤɨɦɩɨɧɟɧɬɿɜ ɬɚ ɫɟɪɟɞɨɜɢɳ, ɩɿɞ ɱɚɫ 

ɩɿɞɝɨɬɨɜɤɢ ɩɨɫɿɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɬɚ ɩɿɞ ɱɚɫ ɫɚɦɨɝɨ ɩɪɨɰɟɫɭ ɛɿɨɫɢɧɬɟɡɭ. 

ɍ ɤɭɥьɬɭɪɚɥьɧɿɣ ɪɿɞɢɧɿ ɧɟ ɩɨɜɢɧɧɨ ɛɭɬɢ ɫɬɨɪɨɧɧɿɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, 

ɩɥɿɫɧɹɜɢ ɬɚ ɝɪɢɛɿɜ. Ɂɞɿɣɫɧɸєɬьɫɹ ɰɟɣ ɤɨɧɬɪɨɥь ɪɨɡɫɿɜɨɦ ɧɚ ɱɚɲɤɢ ɉɟɬɪɿ ɡ 

ɚɝɚɪɢɡɨɜɚɧɢɦ ɫɟɪɟɞɨɜɢɳɟɦ ɿ ɩɨɞɚɥьɲɢɦ ɦɿɤɪɨɫɤɨɩɿɸɜɚɧɧɹɦ ɧɚ ɫɜɿɬɥɨɜɨɦɭ 

ɦɿɤɪɨɫɤɨɩɿ. Ʉɭɥьɬɭɪɚɥьɧɭ ɪɿɞɢɧɭ ɪɨɡɫɿɜɚɸɬь ɧɚ ɱɚɲɤɢ ɉɟɬɪɿ, ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɩɟɬɥɿ ɦɟɬɨɞɨɦ ɜɢɫɧɚɠɭɜɚɥьɧɢɯ ɲɬɪɢɯɿɜ, ɞɨ ɿɡɨɥьɨɜɚɧɢɯ ɤɨɥɨɧɿɣ. ɉɨɫɿɜ 

ɡɞɿɣɫɧɸɸɬь ɧɚ ɱɚɲɤɢ ɉɟɬɪɿ ɡ ɬɚɤɢɦɢ ɚɝɚɪɢɡɨɜɚɧɢɦɢ ɫɟɪɟɞɨɜɢɳɚɦɢ: 

  ɦ'ɹɫɨ-ɩɟɩɬɨɧɧɢɣ ɚɝɚɪ (ɆɉȺ) ɞɥɹ ɜɢɹɜɥɟɧɧɹ ɛɚɤɬɟɪɿɣ; 

 ɫɭɫɥɨ-ɚɝɚɪ (ɋȺ), ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬь ɞɥɹ ɜɢɹɜɥɟɧɧɹ ɞɪɿɠɞɠɿɜ ɬɚ 

ɝɪɢɛɿɜ, ɹɤɿ ɧɚɣɱɚɫɬɿɲɟ ɫɬɚɧɨɜɥɹɬь ɨɫɧɨɜɭ ɫɬɨɪɨɧɧɿɯ ɨɪɝɚɧɿɡɦɿɜ. 

Ɍɚɤɨɠ ɞɨɞɚɬɤɨɜɨ ɪɨɛɥɹɬь ɪɨɡɫɿɜ ɧɚ ɫɟɪɟɞɨɜɢɳɟ Ȼɥɚɭɪɨɤɚ ɞɥɹ 

ɜɢɹɜɥɟɧɧɹ ɫɬɨɪɨɧɧɿɯ ɦɨɥɨɱɧɨɤɢɫɥɢɯ ɛɚɤɬɟɪɿɣ, ɡɨɤɪɟɦɚ, ɫɬɨɪɨɧɧɿɯ ɛɚɤɬɟɪɿɣ. 

Ɇɿɤɪɨɫɤɨɩɿɸɜɚɧɧɹ ɠ ɡɞɿɣɫɧɸɸɬь ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɪɟɩɚɪɚɬɿɜ 

«ɪɨɡɞɚɜɥɟɧɚ ɤɪɚɩɥɹ». Ⱦɥɹ ɰьɨɝɨ ɧɚ ɩɨɩɟɪɟɞɧьɨ ɡɧɟɠɢɪɟɧɟ ɫɤɥɨ ɧɚɧɨɫɹɬь 

ɤɪɚɩɥɢɧɭ  ɤɭɥьɬɭɪɚɥьɧɨʀ ɪɿɞɢɧɢ, ɧɚɤɪɢɜɲɢ ɧɚɤɪɢɜɧɢɦ ɫɤɟɥьɰɟɦ ɩɿɞɧɨɫɹɬь 

ɩɿɞ ɦɿɤɪɨɫɤɨɩ ɬɚ ɪɨɡɞɢɜɥɹɸɬьɫɹ ɡ ɨɛ‘єɤɬɢɜɨɦ 40ɯ ɛɟɡ ɿɦɟɪɫɿɣɧɨʀ ɫɢɫɬɟɦɢ ɬɚ 

90ɯ ɡ ɿɦɟɪɫɿɣɧɨɸ ɫɢɫɬɟɦɨɸ. ɇɚɹɜɧɿɫɬь  ɤɥɿɬɢɧ, ɹɤɿ ɛɭɞɭɬь ɜɿɞɪɿɡɧɹɬɢɫɹ 

ɫɜɿɞɱɢɬь ɩɪɨ ɧɚɹɜɧɿɫɬь ɫɬɨɪɨɧɧьɨʀ ɦɿɤɪɨɛɿɨɬɢ. 
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əɤ ɦɢ ɜɠɟ ɡɝɚɞɭɜɚɥɢ, ɯɚɪɚɤɬɟɪɧɢɦɢ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɤɨɥɨɧɿɣ ɧɚɲɨɝɨ 

ɲɬɚɦɭ є ɛɿɥɢɣ, ɤɪɟɦɨɜɢɣ ɚɛɨ ɠɨɜɬɭɜɚɬɢɣ ɤɨɥɿɪ, ɡɞɟɛɿɥьɲɨɝɨ ɭ ɮɨɪɦɿ 

ɤɨɪɨɬɤɢɯ ɩɚɥɢɱɨɤ (ɦɨɠɭɬь ɦɚɬɢ ɰɢɥɿɧɞɪɢɱɧɭ ɚɛɨ ɪɨɡɝɚɥɭɠɟɧɭ ɮɨɪɦɭ). 

Ɇɨɠɭɬь ɭɬɜɨɪɸɜɚɬɢ ɹɤ ɨɤɪɟɦɿ ɚɛɨ ɩɚɪɧɿ ɤɥɿɬɢɧɢ, ɬɚɤ ɿ ɥɚɧɰɸɝɢ.  

ɉɟɪɟɞ ɫɚɦɢɦ ɦɿɤɪɨɫɤɨɩɿɸɜɚɧɧɹɦ ɩɪɟɩɚɪɚɬɭ ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɟɫɬɢ 

ɮɚɪɛɭɜɚɧɧɹ ɡɚ Ƚɪɚɦɨɦ. Ⱦɥɹ ɰьɨɝɨ ɫɤɥɨ ɡ ɩɪɟɩɚɪɚɬɨɦ ɛɟɪɟɦɨ ɩɿɧɰɟɬɨɦ ɿ 

ɪɨɛɢɦɨ 2-3 ɩɥɚɜɧɢɯ ɪɭɯɢ ɧɚɞ ɜɟɪɯɧьɨɸ ɱɚɫɬɢɧɨɸ ɩɨɥɭɦ'ɹ ɩɚɥьɧɢɤɚ. ȼɟɫь 

ɩɪɨɰɟɫ ɮɿɤɫɚɰɿʀ ɧɟ ɩɨɜɢɧɟɧ ɡɚɣɦɚɬɢ ɛɿɥьɲɟ 2 ɫɟɤɭɧɞ. ɉɿɫɥɹ ɱɨɝɨ,  ɧɚ ɰɟɣ 

ɮɿɤɫɨɜɚɧɢɣ ɦɚɡɨɤ ɧɚɤɥɚɞɚєɦɨ ɮɿɥьɬɪɭɜɚɥьɧɢɣ ɩɚɩɿɪ ɬɚ ɤɪɚɩɚєɦɨ ɨɞɢɧ ɡ 

ɨɫɧɨɜɧɢɯ ɛɚɪɜɧɢɤɿɜ:  ɝɟɧɰɿɚɧɜɿɨɥɟɬ ɚɛɨ ɦɟɬɢɥɟɧɨɜɢɣ ɫɢɧɿɣ. ɑɟɤɚєɦɨ 2-3 

ɯɜɢɥɢɧɢ, ɡɧɿɦɚєɦɨ ɮɿɥьɬɪɭɜɚɥьɧɢɣ ɩɚɩɿɪ ɬɚ ɡɥɢɜɚєɦɨ ɡɚɥɢɲɤɢ ɮɚɪɛɢ. ɉɿɫɥɹ 

ɰьɨɝɨ ɦɢ ɧɚɧɨɫɢɦɨ ɪɨɡɱɢɧ Ʌɸɝɨɥɸ ɞɨ ɩɨɬɟɦɧɿɧɧɹ (ɰɟ ɡɚɣɦɚє 1-2 ɯɜɢɥɢɧɢ) 

ɩɿɫɥɹ ɱɨɝɨ ɡɥɢɜɚєɦɨ ɬɚ ɩɨɱɢɧɚєɦɨ ɩɪɨɦɢɜɚɬɢ 96 % ɟɬɢɥɨɜɢɦ ɫɩɢɪɬɨɦ. 

ɉɪɨɦɢɜɚɧɧɹ ɫɩɢɪɬɨɦ ɩɪɨɜɨɞɢɬьɫɹ ɬɚɤɢɦ ɫɩɨɫɨɛɨɦ: ɤɪɚɩɚєɦɨ ɞɟɤɿɥьɤɚ 

ɤɪɚɩɟɥь ɫɩɢɪɬɭ, ɡɚɥɢɲɚєɦɨ ɧɚ 20 ɫɟɤɭɧɞ ɿ ɩɨɬɿɦ ɡɦɢɜɚєɦɨ, ɰɸ ɩɪɨɰɟɞɭɪɭ 

ɩɪɨɜɨɞɢɦɨ 2-3 ɪɚɡɢ, ɞɨ ɩɨɜɧɨɝɨ ɡɧɟɛɚɪɜɥɟɧɧɹ ɦɚɡɤɚ. ɉɪɨɦɢɜɚєɦɨ ɧɚɲ ɡɪɚɡɨɤ 

ɞɢɫɬɢɥьɨɜɚɧɨɸ ɜɨɞɨɸ ɬɚ ɤɪɚɩɚєɦɨ ɳɟ ɞɨɞɚɬɤɨɜɨ ɪɨɡɱɢɧ ɮɭɤɫɢɧɭ ɧɚ 1-2 

ɯɜɢɥɢɧɢ, ɹɤɢɣ ɜɢɤɨɪɢɫɬɨɜɭєɬьɫɹ ɞɥɹ ɜɢɹɜɥɟɧɧɹ ɝɪɚɦɧɟɝɚɬɢɜɧɢɯ ɛɚɤɬɟɪɿɣ. 

Ɂɧɨɜɭ ɩɪɨɦɢɜɚєɦɨ ɜɨɞɨɸ, ɩɪɨɫɭɲɭєɦɨ ɬɚ ɦɿɤɪɨɫɤɨɩɿɸєɦɨ. Ƚɪɚɦɩɨɡɢɬɢɜɧɿ 

ɛɚɤɬɟɪɿʀ ɮɚɪɛɭɸɬьɫɹ ɭ ɮɿɨɥɟɬɨɜɢɣ ɤɨɥɿɪ, ɿ ɝɪɚɦɧɟɝɚɬɢɜɧɿ – ɭ ɱɟɪɜɨɧɢɣ 

 

5.2 ȼɢɡɧɚɱɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ  
Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭєɦɨ ɧɟɮɟɥɨɦɟɬɪɢɱɧɢɣ ɦɟɬɨɞ, ɞɥɹ ɤɨɝɨ 

ɩɪɨɛɭ ɤɭɥьɬɭɪɚɥьɧɨʀ ɪɿɞɢɧɢ ɩɟɪɟɦɿɲɭɸɬь, ɩɿɩɟɬɤɨɸ ɜɧɨɫɹɬь ɭ ɤɸɜɟɬɭ 

ɨɛ’єɦɨɦ 5 ɦɥ, ɜɢɦɿɪɸɸɬь ɨɩɬɢɱɧɭ ɝɭɫɬɢɧɭ ɧɚ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɿ ɡɚ ɞɨɜɠɢɧɢ 

ɯɜɢɥɿ 540 ɧɦ. Ɂɚ ɤɨɧɬɪɨɥьɧɢɣ ɡɪɚɡɨɤ ɜɡɹɬɨ ɩɨɩɟɪɟɞɧьɨ ɜɿɞɿɛɪɚɧɟ ɩɟɪɟɞ 

ɤɭɥьɬɢɜɭɜɚɧɧɹɦ ɩɨɠɢɜɧɟ ɫɟɪɟɞɨɜɢɳɚ. Ⱦɥɹ ɤɨɧɬɪɨɥьɧɨɝɨ ɡɪɚɡɤɚ ɩɪɨɜɨɞɹɬь 

ɜɢɦɿɪɸɜɚɧɧɹ ɨɩɬɢɱɧɨʀ ɝɭɫɬɢɧɢ ɡɚ ɜɢɳɟ ɜɤɚɡɚɧɢɯ ɩɚɪɚɦɟɬɪɿɜ. Ʉɿɥьɤɿɫɬь 
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ɛɿɨɦɚɫɢ ɜɢɡɧɚɱɚɸɬь ɹɤ ɪɿɡɧɢɰɸ ɦɿɠ ɨɩɬɢɱɧɨɸ ɝɭɫɬɢɧɨɸ ɞɥɹ ɤɭɥьɬɭɪɚɥьɧɨʀ 

ɪɿɞɢɧɢ ɬɚ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

 

ȼɢɡɧɚɱɟɧɧɹ ɛɿɨɦɚɫɢ ɦɨɠɧɚ ɩɪɨɜɟɫɬɢ ɿ ɜɚɝɨɜɢɦ ɦɟɬɨɞɨɦ. əɤɢɣ ɜɤɥɸɱɚє: 

ɜɿɞɛɿɪ ɬɨɱɧɨɝɨ ɨɛ’єɦɭ ɤɭɥьɬɭɪɚɥьɧɨʀ ɪɿɞɢɧɢ, ɜɿɞɞɿɥɟɧɧɹ ɛɿɨɦɚɫɢ 

ɰɟɧɬɪɢɮɭɝɭɜɚɧɧɹɦ, ɜɿɞɦɢɜɚɧɧɹ, ɰɟɧɬɪɢɮɭɝɭɜɚɧɧɹ, ɜɢɫɭɲɭɜɚɧɧɹ ɭ 

ɞɨɜɟɞɟɧɨɦɭ ɞɨ ɩɨɫɬɿɣɧɨʀ ɦɚɫɢ ɛɸɤɫɿ ɭ ɫɭɲɢɥьɧɿɣ ɲɚɮɿ. 

 

5.3 ȼɢɡɧɚɱɟɧɧɹ ɤɿɥьɤɨɫɬɿ ɠɢɜɢɯ ɥɚɤɬɨɛɚɤɬɟɪɿɣ 

Ɇɟɬɨɞ Ʉɨɯɚ – ɰɟ ɦɟɬɨɞ ɜɢɡɧɚɱɟɧɧɹ ɤɿɥьɤɨɫɬɿ ɠɢɬɬєɡɞɚɬɧɢɯ 

ɩɪɨɛɿɨɬɢɱɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɜ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ,  ɦɨɥɨɱɧɨɤɢɫɥɢɯ ɛɚɤɬɟɪɿɣ. 

ɐɟɣ ɦɟɬɨɞ ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɩɨɫɿɜɿ ɮɿɤɫɨɜɚɧɨʀ ɤɿɥьɤɨɫɬɿ ɤɭɥьɬɭɪɚɥьɧɨʀ ɪɿɞɢɧɢ ɧɚ 

ɱɚɲɤɢ ɉɟɬɪɿ, ɳɨ ɦɿɫɬɢɬь ɤɨɧɰɟɧɬɪɨɜɚɧɟ ɠɢɜɢɥьɧɟ ɫɟɪɟɞɨɜɢɳɟ. Ⱦɥɹ ɰьɨɝɨ 

ɝɨɬɭɸɬь ɤɿɥьɤɚ ɪɨɡɜɟɞɟɧь ɞɥɹ ɨɞɟɪɠɚɧɧɹ ɨɤɪɟɦɢɯ ɤɨɥɨɧɿɣ ɿ ɩɪɚɜɢɥьɧɨɝɨ 

ɩɿɞɪɚɯɭɧɤɭ. Ɋɨɡɜɟɞɟɧɧɹ ɝɨɬɭɸɬь ɜ ɿɡɨɬɨɧɿɱɧɨɦɭ ɪɨɡɱɢɧɿ 0,85 % ɯɥɨɪɢɞɭ 

ɧɚɬɪɿɸ. 9 ɦɥ ɪɨɡɱɢɧɭ ɯɥɨɪɢɞɭ ɧɚɬɪɿɸ ɿ 1 ɦɥ ɩɨɩɟɪɟɞɧьɨɝɨ ɪɨɡɜɟɞɟɧɧɹ ɜ 

ɧɚɫɬɭɩɧɭ ɩɪɨɛɿɪɤɭ ɿ ɩɨɜɬɨɪɿɬь ɰɸ ɩɪɨɰɟɞɭɪɭ. ɉɨɬɿɦ ɩɪɨɞɨɜɠɭɸɬь 

ɩɪɢɝɨɬɭɜɚɧɧɹ ɩɨɞɚɥьɲɢɯ ɪɨɡɜɟɞɟɧь. 

ɉɨɱɢɧɚєɦɨ ɿɧɤɭɛɭɜɚɬɢ ɩɪɨɬɹɝɨɦ 48 ɝɨɞɢɧ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 37˚ɋ, ɩɿɫɥɹ 

ɹɤɨʀ ɩɿɞɪɚɯɭɜɚɥɢ ɤɨɥɨɧɿʀ, ɳɨ ɜɢɪɨɫɥɢ ɧɚ ɩɨɜɟɪɯɧɿ ɫɟɪɟɞɨɜɢɳɚ, ɬɚ 

ɩɿɞɪɚɯɨɜɭєɦɨ ɱɢɫɥɨ ɠɢɜɢɯ ɥɚɤɬɨɛɚɤɬɟɪɿɣ, ɹɤɿ ɜɢɪɚɠɚєɦɨ ɜ ɄɍɈ ɜ 1 ɝ 

ɩɪɟɩɚɪɚɬɭ. ȼ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ ɰɟ 1∙10
10

 ɄɍɈ∕ɝ. 

 

5.4 Ʉɨɧɬɪɨɥь ɩɪɨɛɿɨɬɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ 

5.4.1  ɉɟɪɟɜɿɪɤɚ ɱɭɬɥɢɜɨɫɬɿ ɞɨ ɚɧɬɢɛɿɨɬɢɤɿɜ 

ɉɟɪɟɜɿɪɹєɦɨ ɱɭɬɥɢɜɿɫɬь ɞɨ ɫɟɪɿʀ ɚɧɬɢɛɿɨɬɢɤɿɜ: ɝɟɧɬɚɦɿɰɢɧ, ɤɚɧɚɦɿɰɢɧ, 

ɫɬɪɟɩɬɨɦɿɰɢɧ, ɬɟɬɪɚɰɢɤɥɿɧ, ɟɪɢɬɪɨɦɿɰɢɧ, ɤɥɿɧɞɚɦɿɰɢɧ, ɯɥɨɪɚɦɮɟɧɿɤɨɥ, 

ɚɦɩɥɿɰɿɥɿɧ ɬɚ ɜɚɧɤɨɦɿɰɢɧ. Ⱥɧɚɥɿɡ ɩɪɨɜɨɞɢɦɨ ɞɥɹ ɤɨɧɰɟɧɬɪɚɰɿɣ, ɦɤɝ/ɦɥ, 
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ɜɿɞɩɨɜɿɞɧɨ: 64,16 ɦɤɝ/ɦɥ, 8 ɦɤɝ/ɦɥ, 4 ɦɤɝ/ɦɥ, 2 ɦɤɝ/ɦɥ, 1 ɦɤɝ/ɦɥ, 0,5 ɦɤɝ/ɦɥ, 

0,25 ɦɤɝ/ɦɥ, 0,125 ɦɤɝ/ɦɥ. 

ɉɿɫɥɹ ɡɦɿɲɭɜɚɧɧɹ ɧɚ ɫɟɪɟɞɨɜɢɳɿ ɆɊɋ ɤɭɥьɬɢɜɭєɦɨ  ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ  

37°C ɭɩɪɨɞɨɜɠ 48 ɝɨɞɢɧ, ɫɩɨɫɬɟɪɿɝɚɸɱɢ ɡɚ ɪɟɡɭɥьɬɚɬɚɦɢ ɤɭɥьɬɢɜɭɜɚɧɧɹ.  

 

5.4.2 ȼɢɡɧɚɱɟɧɧɹ ɡɞɚɬɧɨɫɬɿ ɞɨ ɚɞɝɟɡɿʀ 
Ⱦɥɹ ɩɟɪɟɜɿɪɤɢ ɚɞɝɟɡɢɜɧɨʀ ɡɞɚɬɧɨɫɬɿ ɜɢɤɨɪɢɫɬɨɜɭєɦɨ ɦɟɬɨɞ Ȼɪɿɥɿɫɚ. Ɂɚ 

ɰɢɦ ɦɟɬɨɞɨɦ ɝɨɬɭɸɬь ɩɥɚɧɲɟɬ ɧɚ ɹɤɢɣ ɧɚɧɨɫɹɬь ɲɚɪ Lactobacillus plantarum 

LLY-606. ɉɿɫɥɹ ɩɿɞɫɢɯɚɧɧɹ ɲɚɪɭ ɩɪɨɦɢɜɚєɦɨ ɩɥɚɧɲɟɬ ɜɨɞɨɸ ɞɥɹ ɜɢɞɚɥɟɧɧɹ 

ɧɟɚɞɝɟɡɢɜɧɢɯ ɤɥɿɬɢɧ ɬɚ ɧɚɧɨɫɢɦɨ ɪɨɡɱɢɧ ɮɨɪɦɚɥьɞɟɝɿɞɭ ɞɥɹ ɮɿɤɫɚɰɿʀ ɡɪɚɡɤɚ.  

Ⱥɧɚɥɿɡ ɡɪɚɡɤɚ ɦɨɠɟ ɛɭɬɢ ɩɪɨɜɟɞɟɧɢɣ ɚɛɨ ɤɿɥьɤɿɫɧɨ, ɚɛɨ ɹɤɿɫɧɨ. ȼ 

ɤɿɥьɤɿɫɧɨɦɭ ɚɧɚɥɿɡɿ ɩɿɞɪɚɯɨɜɭɸɬь ɤɿɥьɤɿɫɬь ɭɬɜɨɪɟɧɢɯ ɛɪɢɥ ɚɛɨ ɨɛɱɢɫɥɸɸɬь 

ɜɿɞɫɨɬɨɤ ɩɨɜɟɪɯɧɿ, ɹɤɭ ɜɨɧɢ ɡɚɣɦɚɸɬь. ɍ ɹɤɿɫɧɨɦɭ – ɨɰɿɧɸɸɬь ɧɚɹɜɧɿɫɬь ɚɛɨ 

ɜɿɞɫɭɬɧɿɫɬь ɛɪɢɥ ɛɟɡ ɤɨɧɤɪɟɬɧɨɝɨ ɜɢɦɿɪɸɜɚɧɧɹ. 

 

5.4.3 ȼɢɡɧɚɱɟɧɧɹ ɤɢɫɥɨɬɨɫɬɿɣɤɨɫɬɿ ɲɬɚɦɭ 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭєɦɨ ɛɭɮɟɪɧɟ ɫɟɪɟɞɨɜɢɳɟ ɡ ɤɢɫɥɢɦ ɪɿɜɧɟɦ 

ɪɇ (ɮɨɫɮɚɬɧɢɣ ɛɭɮɟɪ, pH 3,0). Ⱦɨ ɛɭɮɟɪɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɨɞɚɸɬь ɲɬɚɦ 

ɥɚɤɬɨɛɚɤɬɟɪɿɣ ɬɚ ɿɧɤɭɛɭɸɬь ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 37°C ɭɩɪɨɞɨɜɠ 2-4 ɝɨɞɢɧ. 

ɉɿɫɥɹ ɿɧɤɭɛɭɜɚɧɧɹ ɜɢɡɧɚɱɚɸɬь ɤɿɥьɤɿɫɬь ɠɢɜɢɯ ɤɨɥɨɧɿɣ ɚɛɨ 

ɠɢɬɬєɡɞɚɬɧɢɯ ɤɥɿɬɢɧ ɥɚɤɬɨɛɚɤɬɟɪɿɣ ɜ ɛɭɮɟɪɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɜɿɞɩɨɜɿɞɧɨ ɞɨ 

ɩɨɱɚɬɤɨɜɨʀ ʀɯ ɤɿɥьɤɨɫɬɿ. 
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ȼɂɋɇɈȼɄɂ 

 

 

1. ɍ ɩɪɨєɤɬɿ ɜɢɜɱɟɧɨ ɨɫɧɨɜɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɰɿɥьɨɜɨɝɨ ɩɪɨɞɭɤɬɭ – 

ɩɪɟɩɚɪɚɬɭ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ. ȼɢɡɧɚɱɟɧɨ ɫɮɟɪɢ ɣɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ, ɮɨɪɦɢ 

ɜɢɩɭɫɤɭ, ɫɩɨɫɨɛɢ ɬɚ ɞɨɡɢ ɩɪɢɣɨɦɭ. 

2. ɉɪɨɜɟɞɟɧɨ ɩɨɪɿɜɧɹɥьɧɢɣ ɚɧɚɥɿɡ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɲɬɚɦɿɜ 

Lactobacillus plantarum LLY-606 ɬɚ Lactobacillus fermentum HAFI5007 ɞɥɹ 

ɨɬɪɢɦɚɧɧɹ ɛɿɨɦɚɫɢ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ, ɜ ɪɟɡɭɥьɬɚɬɿ ɹɤɨɝɨ ɜɢɡɧɚɱɟɧɚ ɞɨɰɿɥьɧɿɫɬь 

ɤɭɥьɬɢɜɭɜɚɧɧɹ ɲɬɚɦɭ Lactobacillus plantarum LLY-606. ȼɢɛɿɪ ɨɛʉɪɭɧɬɨɜɚɧɨ 

ɧɟ ɬɿɥьɤɢ ɧɚɛɨɪɨɦ ɜɥɚɫɬɢɜɨɫɬɟɣ ɲɬɚɦɭ, ɚɥɟ ɿ ɟɤɨɧɨɦɿɱɧɨɸ ɫɤɥɚɞɨɜɨɸ 

ɩɨɪɿɜɧɹɧɧɹ – ɦɟɧɲɨɸ (ɧɚ 42,2 %) ɜɚɪɬɿɫɬɸ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɨɝɨ ɞɥɹ 

ɤɭɥьɬɢɜɭɜɚɧɧɹ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

3. ɉɪɨɜɟɞɟɧɨ ɪɨɡɪɚɯɭɧɨɤ ɩɨɬɭɠɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ 

ɛɿɨɦɚɫɢ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɩɨɬɪɟɛ 1 % ɧɚɫɟɥɟɧɧɹ ɍɤɪɚʀɧɢ. 

4. Ɉɛʉɪɭɧɬɨɜɚɧɨ ɫɯɟɦɭ ɜɢɪɨɛɧɢɰɬɜɚ ɛɿɨɦɚɫɢ Ʌɚɤɬɨɛɚɤɬɟɪɢɧɭ, ɹɤɚ 

ɜɤɥɸɱɚє ɞɨɩɨɦɿɠɧɿ ɪɨɛɨɬɢ, ɫɬɚɞɿɸ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɬɚ 

ɫɬɚɞɿɸ ɡɧɟɲɤɨɞɠɟɧɧɹ ɜɿɞɯɨɞɿɜ. Ɋɨɡɪɨɛɥɟɧɨ ɩɨɟɬɚɩɧɭ ɛɥɨɤ-ɫɯɟɦɭ ɩɪɨєɤɬɧɨʀ 

ɬɟɯɧɨɥɨɝɿʀ. 

5. Ɉɛʉɪɭɧɬɨɜɚɧɨ ɦɟɬɨɞɢ ɤɨɧɬɪɨɥɸ ɧɚ ɜɢɪɨɛɧɢɰɬɜɿ, ɹɤɿ ɜɤɥɸɱɚɸɬь 

ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɣ ɤɨɧɬɪɨɥь, ɤɨɧɬɪɨɥь ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ ɬɚ ɤɿɥьɤɨɫɬɿ 

ɠɢɜɢɯ ɥɚɤɬɨɛɚɤɬɟɪɿɣ. ɇɚɜɟɞɟɧɨ ɦɟɬɨɞɢɤɢ ɜɢɡɧɚɱɟɧɧɹ ɩɪɨɛɿɨɬɢɱɧɢɯ 

ɜɥɚɫɬɢɜɨɫɬɟɣ. 
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