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ɍɤɪɚʀɧɫɶɤɢɣ 
ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɢɣ ɠɭɪɧɚɥ 
ɡɚɫɧɨɜɚɧɢɣ ɭ ɥɢɩɧɿ 2016 ɪ. 

 

Ɂɚɫɧɨɜɧɢɤɢ: 

ɑɨɪɧɨɦɨɪɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ  
ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ɉɟɬɪɚ Ɇɨɝɢɥɢ  

(ɦ. Ɇɢɤɨɥɚʀɜ) 
ɏɚɪɤɿɜɫɶɤɚ ɦɟɞɢɱɧɚ ɚɤɚɞɟɦɿɹ  

ɩɿɫɥɹɞɢɩɥɨɦɧɨʀ ɨɫɜɿɬɢ 

ɏɟɪɫɨɧɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 
Ʌɶɜɿɜɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ  

ɮɿɡɢɱɧɨʀ ɤɭɥɶɬɭɪɢ 
 

Ɍɨɦ 3, № 7 (16)  

ɀɭɪɧɚɥ ɜɢɯɨɞɢɬɶ 1 ɪɚɡ ɭ ɤɜɚɪɬɚɥ 
 

Ɇɟɞɢɱɧɿ, ɛɿɨɥɨɝɿɱɧɿ ɧɚɭɤɢ, 
ɮɿɡɢɱɧɟ ɜɢɯɨɜɚɧɧɹ ɿ ɫɩɨɪɬ 

 

Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɞɨ ɞɪɭɤɭ  
ȼɱɟɧɨɸ ɪɚɞɨɸ ɑɨɪɧɨɦɨɪɫɶɤɨɝɨ  
ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ  

ɿɦ. ɉɟɬɪɚ Ɇɨɝɢɥɢ 
 

ɉɪɨɬɨɤɨɥ № 2  
ɜɿɞ 11.10.2018 ɪ. 

 

ɀɭɪɧɚɥ ɜɤɥɸɱɟɧɢɣ ɞɨ ɉɟɪɟɥɿɤɭ ɧɚɭɤɨɜɢɯ ɮɚɯɨɜɢɯ 
ɜɢɞɚɧɶ ɍɤɪɚʀɧɢ (ɛɿɨɥɨɝɿɱɧɿ ɧɚɭɤɢ; ɦɟɞɢɱɧɿ ɧɚɭɤɢ –  

Ⱦɨɞɚɬɨɤ 9 ɞɨ ɧɚɤɚɡɭ Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ  

ɍɤɪɚʀɧɢ ɜɿɞ 22.12.2016 № 1604; Ⱦɨɞɚɬɨɤ 6 ɞɨ ɧɚɤɚɡɭ 
Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ ɍɤɪɚʀɧɢ ɜɿɞ 11.07.2017  

№ 996; ɮɿɡɢɱɧɟ ɜɢɯɨɜɚɧɧɹ ɬɚ ɫɩɨɪɬ – Ⱦɨɞɚɬɨɤ 9 ɞɨ 

ɧɚɤɚɡɭ Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ ɍɤɪɚʀɧɢ ɜɿɞ  

04.04.2018 № 326). 

ɀɭɪɧɚɥ ɜɤɥɸɱɟɧɢɣ ɞɨ Ɇɿɠɧɚɪɨɞɧɢɯ ɧɚɭɤɨɦɟɬɪɢɱɧɢɯ 
ɛɚɡ ɞɚɧɢɯ: CrossRef, UlrichsWeb, ResearchBib, Google 

Scholar, WorldCat, Scientific Indexing Services (SIS), 

International Innovative Journal Impact Factor (IIJIF), 

Cosmos, CiteFactor. 

Ⱥɞɪɟɫɚ ɪɟɞɚɤɰɿʀ: 
ɤɚɮɟɞɪɚ ɦɟɞɢɤɨ-ɛɢɨɥɨɝɿɱɧɢɯ ɨɫɧɨɜ  

ɫɩɨɪɬɭ ɿ ɮɿɡɢɱɧɨʀ ɪɟɚɛɿɥɿɬɚɰɿʀ  
ɑɨɪɧɨɦɨɪɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ 

ɿɦ. ɉɟɬɪɚ Ɇɨɝɢɥɢ, 
ɜɭɥ. 68 Ⱦɟɫɚɧɬɧɢɤɿɜ, 10, ɦ. Ɇɢɤɨɥɚʀɜ,  

54003, ɍɤɪɚʀɧɚ 
med.biol.sport@gmail.com 

 

© ɑɨɪɧɨɦɨɪɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ  
ɿɦ. ɉɟɬɪɚ Ɇɨɝɢɥɢ (ɦ. Ɇɢɤɨɥɚʀɜ) 
ɉɿɞɩɢɫɚɧɨ ɞɨ ɞɪɭɤɭ 17.10.2018 ɪ.  

Ɂɚɦɨɜɥɟɧɧɹ № 1505-1. 
Ɍɢɪɚɠ – 150 ɩɪɢɦ.  

ɍɤɪɚʀɧɫɶɤɢɣ ɠɭɪɧɚɥ ɦɟɞɢɰɢɧɢ,  

ɛɿɨɥɨɝɿʀ ɬɚ ɫɩɨɪɬɭ 
ɋɜɿɞɨɰɬɜɨ ɩɪɨ Ⱦɟɪɠɚɜɧɭ ɪɟєɫɬɪɚɰɿɸ: 

Kȼ № 22699-12599 ɉɊ ɜɿɞ 26.04.2017 ɪ.  

ɉɨɪɹɞɤɨɜɢɣ ɧɨɦɟɪ ɜɢɩɭɫɤɭ  
ɬɚ ɞɚɬɚ ɣɨɝɨ ɜɢɯɨɞɭ ɜ ɫɜɿɬ  

Ɍɨɦ 3, № 7 (16) ɜɿɞ 29.10.2018 ɪ.  

Ɇɨɜɚ ɜɢɞɚɧɧɹ: ɭɤɪɚʀɧɫɶɤɚ, ɪɨɫɿɣɫɶɤɚ, ɚɧɝɥɿɣɫɶɤɚ 
ȼɿɞɩɨɜɿɞɚɥɶɧɢɣ ɡɚ ɜɢɩɭɫɤ: ɑɟɪɧɨɡɭɛ Ⱥ. Ⱥ. 
Ɍɟɯɧɿɱɧɢɣ ɪɟɞɚɤɬɨɪ: Ⱦɚɧɢɥɶɱɟɧɤɨ ɋ. ȱ. 
Кɨɪɟɤɬɨɪ ɡ ɭɤɪɚʀɧɫɶɤɨʀ, ɪɨɫɿɣɫɶɤɨʀ,  
ɚɧɝɥɿɣɫɶɤɨʀ ɦɨɜ: ɒɟɪɫɬɸɤ Ʌ. ȼ. 
ɋɟɤɪɟɬɚɪ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɫɥɭɠɛɢ: Ⱦɚɧɢɥɶɱɟɧɤɨ ɋ. ȱ. 
(+38)095 691 50 32, (+38)098 305 25 77 
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Єɪɶɨɦɟɧɤɨ Ɋ. Ɏ. (ɏɚɪɤɿɜ) 
Ɂɚɜɝɨɪɨɞɧɿɣ ȱ. ȼ. (ɏɚɪɤɿɜ) 
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Ɇɢɯɚɣɥɨɜ Ȼ. ȼ. (ɏɚɪɤɿɜ) 
Ɇɿɲɢɧɚ Ɇ. Ɇ. (ɏɚɪɤɿɜ) 
Ɇɨɪɨɡɟɧɤɨ Ⱦ. ȼ. (ɏɚɪɤɿɜ) 
Ɉɞɢɧɟɰɶ Ɍ. Є. (Ʌɶɜɿɜ) 
Ɉɥɶɯɨɜɢɣ Ɉ. Ɇ. (ɏɚɪɤɿɜ) 

ɉɢɥɢɩɟɧɤɨ ɋ. ȼ. (ɉɨɥɬɚɜɚ) 
ɉɥɟɬɟɧɟɰɶɤɚ Ⱥ. Ɉ. (Ʉɢʀɜ) 
ɉ’ɹɬɢɤɨɩ ȼ. Ɉ. (ɏɚɪɤɿɜ) 
Ɋɟɝɟɞɚ Ɇ. ɋ. (Ʌɶɜɿɜ) 
Ɋɿɝɚ Ɉ. Ɉ. (ɏɚɪɤɿɜ) 
Ɋɨɦɚɧɱɭɤ ɋ. ȼ. (Ʌɶɜɿɜ) 
ɋɦɨɥɹɪ ɇ. ȱ. (Ʌɶɜɿɜ) 
ɋɨɪɨɤɿɧɚ ȱ. ȼ. (ɏɚɪɤɿɜ) 
ɋɬɟɩɚɧɟɧɤɨ Ɉ. ɘ. (ɏɚɪɤɿɜ) 
ɋɭɥɚєɜɚ Ɉ. Ɇ. (Ʉɢʀɜ) 
Ɍɿɬɤɨɜɚ Ⱥ. ȼ. (ɏɚɪɤɿɜ) 
Ɏɚɥɚɥɟєɜɚ Ɍ. Ɇ. (Ʉɢʀɜ) 
ɏɦɚɪɚ Ɍ. ȼ. (ɑɟɪɧɿɜɰɿ) 
ɐɨɞɿɤɨɜɚ Ɉ. Ⱥ. (ɏɚɪɤɿɜ) 
ɒɚɬɨɪɧɚ ȼ. Ɏ. (Ⱦɧɿɩɪɨ) 
ɒɢɹɧ Ɉ. ȱ. (Ʌɶɜɿɜ) 
ɒɤɥɹɪ ɋ. ɉ. (ɏɚɪɤɿɜ) 
əɧɿɲɟɧ ȱ. ȼ. (ɏɚɪɤɿɜ)  



  Ɇɟɞɢɤɨ-ɛɿɨɥɨɝɿɱɧɿ ɚɫɩɟɤɬɢ ɩɿɞɝɨɬɨɜɤɢ ɫɩɨɪɬɫɦɟɧɿɜ  

 ɍɤɪɚʀɧɫɶɤɢɣ ɠɭɪɧɚɥ ɦɟɞɢɰɢɧɢ, ɛɿɨɥɨɝɿʀ ɬɚ ɫɩɨɪɬɭ – Ɍɨɦ 3, № 7 (16) 267  

DOI: 10.26693/jmbs03.07.267  

ɍȾɄ 796.0-664: 582.661.21-547.9 

Ƚɭɧɢɧɚ Ʌ. Ɇ.
1
, Ⱦɦɢɬɪɢɟɜ Ⱥ. ȼ.

2
, ɒɭɫɬɨɜ ȿ. Ȼ.

3
,  

ɏɨɥɨɞɤɨɜ Ⱥ. ȼ.
4
, Ƚɨɥɨɜɚɳɟɧɤɨ Ɋ. ȼ.

5
 

     

      

       

1ɇɚɰɢɨɧɚɥɶɧɵɣ ɚɧɬɢɞɨɩɢɧɝɨɜɵɣ ɰɟɧɬɪ, Ʉɢɟɜ, ɍɤɪɚɢɧɚ 

2Ⱥɫɫɨɰɢɚɰɢɹ ɩɚɪɟɧɬɟɪɚɥɶɧɨɝɨ ɢ ɷɧɬɟɪɚɥɶɧɨɝɨ ɩɢɬɚɧɢɹ, Ʉɥɢɧɢɤɚ Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ, 
ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ 

3ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ ɯɢɦɢɤɨ-ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 
ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ 

4 ɋɭɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɩɟɞɚɝɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ Ⱥ. ɋ. Ɇɚɤɚɪɟɧɤɨ, ɍɤɪɚɢɧɚ 

5ɍɱɟɛɧɨ-ɧɚɭɱɧɵɣ ɢɧɫɬɢɬɭɬ ɫɩɟɰɢɚɥɶɧɨɣ ɮɢɡɢɱɟɫɤɨɣ, ɛɨɟɜɨɣ ɩɨɞɝɨɬɨɜɤɢ  
ɢ ɪɟɚɛɢɥɢɬɚɰɢɢ ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɧɚɥɨɝɨɜɨɣ ɫɥɭɠɛɵ ɍɤɪɚɢɧɵ, 

ɂɪɩɟɧɶ, ɍɤɪɚɢɧɚ 

gunina.sport@gmail.com 

Ⱥɦɚɪɚɧɬ ɹɜɥɹɟɬɫɹ ɞɚɜɧɨ ɢɡɜɟɫɬɧɵɦ, ɧɨ ɧɟɡɚ-

ɫɥɭɠɟɧɧɨ ɡɚɛɵɬɵɦ ɪɚɫɬɟɧɢɟɦ, ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɰɟɧ-

ɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɤɚɤ ɢɫɬɨɱɧɢɤɚ ɩɨɥɧɨɰɟɧɧɨɝɨ ɛɟɥɤɚ 

ɢ ɪɚɡɥɢɱɧɵɯ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɫɭɛɫɬɚɧ-

ɰɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɠɢɡɧɟɞɟɹɬɟɥɶ-
ɧɨɫɬɢ ɨɪɝɚɧɢɡɦɚ ɱɟɥɨɜɟɤɚ, ɨɱɟɧɶ ɜɵɫɨɤɚ. Ⱦɥɹ 

ɫɩɨɪɬɚ ɜɵɫɲɢɯ ɞɨɫɬɢɠɟɧɢɣ ɚɦɚɪɚɧɬ ɹɜɥɹɟɬɫɹ 

ɱɪɟɡɜɵɱɚɣɧɨ ɩɨɥɟɡɧɵɦ ɪɚɫɬɟɧɢɟɦ, ɩɨɫɤɨɥɶɤɭ ɪɚɡ-
ɧɵɟ ɟɝɨ ɱɚɫɬɢ (ɫɬɟɛɥɢ, ɥɢɫɬɶɹ, ɩɥɨɞɵ) ɫɨɞɟɪɠɚɬ 
ɚɤɬɢɜɧɵɟ ɫɭɛɫɬɚɧɰɢɢ ɩɪɨɬɟɤɬɨɪɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ‒ 

ɧɟɡɚɦɟɧɢɦɵɟ ɚɦɢɧɨɤɢɫɥɨɬɵ, ɭɝɥɟɜɨɞɵ, ɩɪɢɪɨɞ-

ɧɵɟ ɚɧɬɢɨɤɫɢɞɚɧɬɵ ‒ ɬɨɤɨɮɟɪɨɥɵ, ɫɤɜɚɥɟɧ ɢ ɝɥɢ-

ɤɨɡɢɞɵ ɮɥɚɜɨɧɨɢɞɧɨɝɨ ɬɢɩɚ, ɚ ɬɚɤɠɟ ɧɟɡɚɦɟɧɢɦɵɟ 

ɩɨɥɢɧɟɧɚɫɵɳɟɧɧɵɟ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ, ɪɹɞ ɜɢɬɚɦɢ-

ɧɨɜ ɢ ɦɢɧɟɪɚɥɨɜ ɢ ɞɪ. Ɂɚ ɫɱɟɬ ɷɬɨɝɨ ɚɦɚɪɚɧɬ ɩɪɨ-

ɹɜɥɹɟɬ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɭɸ ɝɟɩɚɬɨɩɪɨɬɟɤɬɨɪɧɭɸ, 

ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɭɸ, ɦɟɦɛɪɚɧɨɩɪɨɬɟɤɬɨɪɧɭɸ 

ɚɤɬɢɜɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɟɧ ɡɚɳɢɳɚɬɶ ɝɟɧɨɦ ɨɬ 
ɪɚɡɥɢɱɧɵɯ ɩɨ ɝɟɧɟɡɭ ɩɨɜɪɟɠɞɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, 

ɱɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɫɨɛɭɸ ɜɚɠɧɨɫɬɶ ɞɥɹ ɥɢɰ, ɧɚɯɨ-

ɞɹɳɢɯɫɹ ɩɨɞ ɞɥɢɬɟɥɶɧɵɦ ɜɥɢɹɧɢɟɦ ɨɤɢɫɥɢɬɟɥɶɧɨ-

ɝɨ ɫɬɪɟɫɫɚ, ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɥɢ-

ɬɟɥɶɧɵɯ ɢ ɢɧɬɟɧɫɢɜɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ.  
ȼ ɫɬɚɬɶɟ, ɧɨɫɹɳɟɣ ɨɛɡɨɪɧɨ-ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-

ɧɵɣ ɯɚɪɚɤɬɟɪ, ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɫɨɜɪɟɦɟɧɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɨ-

ɜɟɣɲɢɯ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɯ ɩɨɞɯɨɞɨɜ (ȼɟɫɬɟɪɧ-ɛɥɨɬ-
ɚɧɚɥɢɡ, MALDI-TOF-ɚɧɚɥɢɡ, ɠɢɞɤɨɫɬɧɚɹ ɯɪɨɦɚɬɨ-

ɝɪɚɮɢɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɮɨɬɨɞɢɨɞɧɨɣ 

ɦɚɬɪɢɰɵ ɢ ɮɥɭɨɪɟɫɰɟɧɬɧɵɯ ɞɟɬɟɤɬɨɪɨɜ ɢ ɞɪ.), ɨ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɰɟɧɧɨɫɬɢ ɚɦɚɪɚɧɬɚ, ɷɮɮɟɤɬɚɯ ɟɝɨ 

ɜɥɢɹɧɢɹ ɧɚ ɦɨɞɭɥɹɰɢɸ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɩɨ-

ɫɥɟɞɫɬɜɢɣ ɪɟɝɭɥɹɪɧɨɝɨ ɜɵɫɨɤɨɢɧɬɟɧɫɢɜɧɨɝɨ ɬɪɟɧɢ-

ɪɨɜɨɱɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɨɪɝɚɧɢɡɦɟ ɫɩɨɪɬɫɦɟɧɨɜ. 
Ɉɫɨɛɨ ɜɚɠɧɵɦ ɞɥɹ ɫɩɨɪɬɚ ɜɵɫɲɢɯ ɞɨɫɬɢɠɟɧɢɣ 

ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ ɚɦɚɪɚɧɬɚ ɫɥɭɠɢɬɶ ɞɨɧɚɬɨ-

ɪɨɦ ɨɤɫɢɞɚ ɚɡɨɬɚ, ɫɪɚɜɧɢɦɵɦ ɩɨ ɦɨɳɧɨɫɬɢ ɫ ɬɚ-

ɤɢɦ ɷɬɚɥɨɧɧɵɦ ɜɟɳɟɫɬɜɨɦ ɤɚɤ ɚɦɢɧɨɤɢɫɥɨɬɚ L-

ɚɪɝɢɧɢɧ, ɩɪɢɦɟɧɹɟɦɵɦ ɜ ɜɢɞɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ 
ɡɚɪɭɛɟɠɧɵɯ ɩɢɳɟɜɵɯ ɞɨɛɚɜɨɤ ɧɚ ɟɝɨ ɨɫɧɨɜɟ ɢ ɨɬɟ-

ɱɟɫɬɜɟɧɧɨɝɨ ɩɪɟɩɚɪɚɬɚ ɬɢɜɨɪɬɢɧ ɚɫɩɚɪɬɚɬ. Ɉɛɧɚ-

ɪɭɠɟɧɢɟ ɜ ɫɨɫɬɚɜɟ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɮɟɪɦɟɧɬɚ ɚɥɶ-
ɤɚɥɚɡɵ, ɫɩɨɫɨɛɧɨɣ ɜɵɫɜɨɛɨɠɞɚɬɶ ɩɪɢ ɝɢɞɪɨɥɢɡɟ 

ɛɟɥɤɨɜ ɚɧɬɢɝɢɩɟɪɬɟɧɡɢɜɧɵɟ ɩɟɩɬɢɞɵ, ɜɥɢɹɸɳɢɟ 

ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɚɧɝɢɨɬɟɧɡɢɧ-ɤɨɧɜɟɪɬɢɪɭɸɳɟɝɨ ɮɟɪ-

ɦɟɧɬɚ, ɦɨɠɟɬ ɢɦɟɬɶ ɩɨɡɢɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɟɞɭ-
ɩɪɟɠɞɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɚɬɨɥɨɝɢɢ ɦɢɨɤɚɪɞɚ 

ɩɭɬɟɦ ɷɤɨɧɨɦɢɡɚɰɢɢ ɟɝɨ ɪɚɛɨɬɵ ɭ ɫɩɨɪɬɫɦɟɧɨɜ.  
ȼ ɪɚɛɨɬɟ ɬɚɤɠɟ ɜɩɟɪɜɵɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɪɚɧɞɨ-

ɦɢɡɢɪɨɜɚɧɧɨɦ ɞɜɨɣɧɨɦ ɫɥɟɩɨɦ ɩɥɚɰɟɛɨ-

ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɦɚɫɥɚ ɚɦɚɪɚɧɬɚ ɩɪɢ ɤɭɪɫɨɜɨɦ ɩɪɢɟɦɟ (4 ɧɟɞ.) ɭ 
ɥɟɝɤɨɚɬɥɟɬɨɜ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɯɫɹ ɜ ɛɟɝɟ ɧɚ 

ɫɪɟɞɧɢɟ ɞɢɫɬɚɧɰɢɢ 1500 ɦ ɢ 3000 ɦ, ɨɬɦɟɱɚɟɬɫɹ 

ɫɧɢɠɟɧɢɟ ɜɵɪɚɠɟɧɧɨɫɬɢ ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ 

ɫɬɪɟɫɫɚ ɨɬ 44,8 ± 2,5 ɛɚɥɥɚ ɞɨ 31,7 ± 1,4 ɛɚɥɥɚ 

(ɪ < 0,001), ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɟɧɢɟ ɱɚɫɬɨɬɵ ɜɨɡɧɢɤɧɨ-

ɜɟɧɢɹ ɨɫɬɪɵɯ ɪɟɫɩɢɪɚɬɨɪɧɵɯ ɜɢɪɭɫɧɵɯ ɢɧɮɟɤɰɢɣ 

ɧɚ 18,8% ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɚɧɧɵɦɢ ɜ ɝɪɭɩɩɟ ɩɥɚɰɟ-

ɛɨ-ɤɨɧɬɪɨɥɹ (ɧɟɪɚɮɢɧɢɪɨɜɚɧɧɨɟ ɪɚɫɬɢɬɟɥɶɧɨɟ ɦɚɫ-
ɥɨ). Ʉɪɨɦɟ ɬɨɝɨ, ɭɫɬɚɧɨɜɥɟɧɨ ɞɨɫɬɨɜɟɪɧɨɟ ɭɥɭɱɲɟ-

ɧɢɟ ɩɪɨɨɤɫɢɞɚɧɬɧɨ-ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɝɨ ɛɚɥɚɧɫɚ ɜ 
ɦɟɦɛɪɚɧɚɯ ɷɪɢɬɪɨɰɢɬɨɜ ɫɨ ɫɧɢɠɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ 

ɦɚɥɨɧɨɜɨɝɨ ɞɢɚɥɶɞɟɝɢɞɚ ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɦ  



 Ɏɿɡɢɱɧɟ ɜɢɯɨɜɚɧɧɹ ɿ ɫɩɨɪɬ 

 268 ɍɤɪɚʀɧɫɶɤɢɣ ɠɭɪɧɚɥ ɦɟɞɢɰɢɧɢ, ɛɿɨɥɨɝɿʀ ɬɚ ɫɩɨɪɬɭ – Ɍɨɦ 3, № 7 (16) 

ɩɪɢɪɨɫɬɟ ɫɨɞɟɪɠɚɧɢɹ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɝɨ ɝɥɭɬɚɬɢɨ-

ɧɚ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɝɪɭɩɩɨɣ ɩɥɚɰɟɛɨ-ɤɨɧɬɪɨɥɹ 

(ɪ < 0,05). ɍɫɬɚɧɨɜɥɟɧɚ ɬɚɤɠɟ ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɜɟɞɟ-

ɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭ ɫɩɨɪɬɫɦɟɧɨɜ ɜ ɦɚɫɲɬɚɛɟ ɜɪɟ-

ɦɟɧɢ real-time ɤ ɤɨɧɰɭ ɩɟɪɢɨɞɚ ɧɚɛɥɸɞɟɧɢɹ ɜɵɪɚ-

ɠɟɧɧɚɹ ɝɟɩɚɬɨɩɪɨɬɟɤɬɨɪɧɚɹ ɚɤɬɢɜɧɨɫɬɶ, ɱɟɝɨ ɧɟ 

ɨɬɦɟɱɚɥɨɫɶ ɜ ɝɪɭɩɩɟ ɩɥɚɰɟɛɨ-ɤɨɧɬɪɨɥɹ. ɉɪɢ ɷɬɨɦ ɭ 
ɫɩɨɪɬɫɦɟɧɨɜ ɨɫɧɨɜɧɨɣ ɝɪɭɩɩɵ ɩɨɫɥɟ ɩɪɢɟɦɚ ɦɚɫɥɚ 

ɚɦɚɪɚɧɬɚ ɨɬɦɟɱɚɥɨɫɶ ɞɨɫɬɨɜɟɪɧɨɟ ɭɜɟɥɢɱɟɧɢɟ 

ɫɤɨɪɨɫɬɢ ɛɟɝɚ ɞɨ 5,32 ± 0,12 ɦ × ɫ–1 ɩɪɨɬɢɜ ɞɚɧɧɵɯ 
ɜ ɝɪɭɩɩɟ ɩɥɚɰɟɛɨ-ɤɨɧɬɪɨɥɹ ‒ 4,97 ± 0,10 ɦ × ɫ–1  

ɩɪɢ ɫɧɢɠɟɧɢɢ ɱɚɫɬɨɬɵ ɫɟɪɞɟɱɧɵɯ ɫɨɤɪɚɳɟɧɢɣ ‒ 

171,90 ± 3,42 ɭɞ. × ɦɢɧ–1 ɢ 184,21 ± 3,18 ɭɞ. × ɦɢɧ–1 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɪ < 0,05). 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɭɤɚɡɵɜɚɟɬ ɧɚ ɭɥɭɱɲɟɧɢɟ 

ɚɷɪɨɛɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɛɟɡ ɭɜɟɥɢɱɟɧɢɹ 

ɧɚɝɪɭɡɤɢ ɧɚ ɦɢɨɤɚɪɞ ɫɩɨɪɬɫɦɟɧɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɩɪɢɦɟɧɟɧɢɟ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɷɤɫ-
ɬɪɚɤɬɚ ɢɡ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ (ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɈɈɈ 

«Ⱥɥɟɮ-Ʉɨɷɧ», ɏɚɪɶɤɨɜ) ɜ ɩɪɨɰɟɫɫɟ ɩɨɞɝɨɬɨɜɤɢ ɤɜɚ-

ɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɰɢɤɥɢɱɟɫɤɢɯ 
ɜɢɞɨɜ ɫɩɨɪɬɚ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɦɚɪɚɧɬ, ɫɩɨɪɬ ɜɵɫɲɢɯ 
ɞɨɫɬɢɠɟɧɢɣ, ɛɟɝ ɧɚ ɫɪɟɞɧɢɟ ɞɢɫɬɚɧɰɢɢ, ɷɤɨɧɨɦɢɡɚ-

ɰɢɹ ɪɚɛɨɬɵ ɫɟɪɞɰɚ, ɝɟɩɚɬɨɩɪɨɬɟɤɬɨɪɧɚɹ ɚɤɬɢɜ-
ɧɨɫɬɶ, ɫɤɜɚɥɟɧ. 

 

ɋɜɹɡɶ ɪɚɛɨɬɵ ɫ ɧɚɭɱɧɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ, 

ɩɥɚɧɚɦɢ, ɬɟɦɚɦɢ. Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɪɚɦɤɚɯ 
ɇɂɊ «Ⱥɞɚɩɬɚɰɢɨɧɧɵɟ ɪɟɚɤɰɢɢ ɨɪɝɚɧɢɡɦɚ ɧɚ ɞɟɣ-

ɫɬɜɢɟ ɷɧɞɨɝɟɧɧɵɯ ɢ ɷɤɡɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɫɪɟɞɵ», 

№ ɝɨɫ. ɪɟɝɢɫɬɪɚɰɢɢ 0116U008030. 

ȼɜɟɞɟɧɢɟ. Ⱥɦɚɪɚɧɬ (ɥɚɬ. Amarɚnthus, ɜ ɩɟɪɟ-

ɜɨɞɟ ɫ ɞɪ.-ɝɪɟɱ. ɨɡɧɚɱɚɟɬ «ɧɟɭɜɹɞɚɸɳɢɣ, ɢɥɢ ɜɟɱ-
ɧɵɣ, ɰɜɟɬɨɤ»), ɢɥɢ ɳɢɪɢɰɚ ‒ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚ-

ɧёɧɧɵɣ ɪɨɞ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɨɞɧɨɥɟɬɧɢɯ ɬɪɚɜɹ-

ɧɢɫɬɵɯ ɪɚɫɬɟɧɢɣ; ɨɬɧɨɫɢɬɫɹ ɤ ɫɟɦɟɣɫɬɜɭ Ⱥɦɚɪɚɧ-

ɬɨɜɵɯ (Amarɚntacɟae) (ɪɢɫ. 1). Ɋɨɞɢɧɨɣ ɚɦɚɪɚɧɬɚ 

ɫɱɢɬɚɸɬ ɐɟɧɬɪɚɥɶɧɭɸ Ⱥɦɟɪɢɤɭ. ɉɪɨɞɭɤɬɵ ɢɡ ɧɟɝɨ 

ɜ ɬɟɱɟɧɢɟ ɦɧɨɝɢɯ ɜɟɤɨɜ ɢ ɬɵɫɹɱɟɥɟɬɢɣ ɜɯɨɞɢɥɢ ɜ 
ɪɚɰɢɨɧ ɩɢɬɚɧɢɹ ɚɰɬɟɤɨɜ ɢ ɢɧɤɨɜ. ɉɨɫɥɟɞɧɢɣ ɢɦɩɟ-

ɪɚɬɨɪ ɚɰɬɟɤɨɜ Ɇɨɧɬɟɫɭɦɚ ɟɠɟɝɨɞɧɨ ɩɪɢɧɢɦɚɥ ɜ 
ɜɢɞɟ ɞɚɧɢ ɨɬ 20 ɩɪɨɜɢɧɰɢɣ ɫɜɨɟɣ ɢɦɩɟɪɢɢ 70 ɬɵ-

ɫɹɱ ɝɟɤɬɨɥɢɬɪɨɜ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ. ɉɪɢɱɟɦ ɢɧɤɢ ɢ 

ɚɰɬɟɤɢ ɩɨɱɢɬɚɥɢ ɚɦɚɪɚɧɬ ɧɟ ɬɨɥɶɤɨ ɤɚɤ ɯɥɟɛɧɭɸ, 

ɧɨ ɢ ɤɚɤ ɥɟɱɟɛɧɭɸ ɢ ɫɜɹɳɟɧɧɭɸ ɤɭɥɶɬɭɪɭ, ɢɡ-ɡɚ 

ɱɟɝɨ ɨɧ ɢ ɛɵɥ ɡɚɩɪɟɳɟɧ ɤɨɧɤɢɫɬɚɞɨɪɚɦɢ ‒ ɡɚɜɨɟ-

ɜɚɬɟɥɹɦɢ; ɜ ȿɜɪɨɩɭ ɚɦɚɪɚɧɬ ɛɵɥ ɡɚɜɟɡɟɧ ɜ  
XVI ɜɟɤɟ. 

Ⱥɦɚɪɚɧɬ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɜ ɞɢɤɨɣ ɩɪɢɪɨ-

ɞɟ ‒ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɨ 105 ɜɢɞɨɜ ɚɦɚ-

ɪɚɧɬɚ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɜ ɫɭɛɬɪɨɩɢɱɟɫɤɨɦ ɢ ɬɪɨɩɢ-

ɱɟɫɤɨɦ ɤɥɢɦɚɬɟ Ⱥɮɪɢɤɢ, Ⱥɦɟɪɢɤɢ ɢ Ⱥɡɢɢ; ɱɟɬɵɪɟ 

ɜɢɞɚ ɜɫɬɪɟɱɚɸɬɫɹ ɤɚɤ ɞɢɤɨɪɚɫɬɭɳɢɟ ɜ ɫɪɟɞɧɟɣ 

ɩɨɥɨɫɟ Ɋɨɫɫɢɢ. ȼɦɟɫɬɟ ɫ ɩɨɞɜɢɞɚɦɢ ɢ ɫɨɪɬɚɦɢ 

ɚɦɚɪɚɧɬɵ ɧɚɫɱɢɬɵɜɚɸɬ ɨɤɨɥɨ 900 ɛɨɬɚɧɢɱɟɫɤɢɯ 
ɟɞɢɧɢɰ, ɢ ɥɢɲɶ 17 ɢɡ ɧɢɯ ɭɞɚɟɬɫɹ ɜɵɪɚɫɬɢɬɶ ɜ ɍɤ-
ɪɚɢɧɟ.  

Ⱦɨɫɬɚɬɨɱɧɨ ɞɨɥɝɨɟ ɜɪɟɦɹ ɢɫɬɨɱɧɢɤɨɦ ɩɨɥɭɱɟ-

ɧɢɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɛɟɥɤɚ, ɩɪɢɦɟɧɹɟ-

ɦɨɝɨ ɫɩɨɪɬɫɦɟɧɚɦɢ, ɹɜɥɹɥɢɫɶ ɩɪɨɬɟɢɧɵ ɫɨɢ, ɝɨɪɨ-

ɯɚ, ɧɟɦɧɨɝɨ ɩɨɡɞɧɟɟ ‒ ɪɢɫɚ. ɉɪɢ ɷɬɨɦ ɛɵɥɨ ɩɨɤɚɡɚ-

ɧɨ, ɱɬɨ, ɧɚɩɪɢɦɟɪ, ɩɢɳɟɜɵɟ ɞɨɛɚɜɤɢ, ɩɨɥɭɱɟɧɧɵɟ 

ɧɚ ɨɫɧɨɜɟ ɢɡɨɥɹɬɚ ɩɪɨɬɟɢɧɨɜ ɝɨɪɨɯɚ ɜ ɫɪɚɜɧɟɧɢɢ ɫ 
ɤɨɧɰɟɧɬɪɚɬɨɦ ɦɨɥɨɱɧɵɯ whey-ɩɪɨɬɟɢɧɨɜ ɧɢɱɟɦ 

ɩɨɫɥɟɞɧɢɦ ɧɟ ɭɫɬɭɩɚɸɬ, ɚ ɩɨɪɨɣ ɢ ɩɪɟɜɨɫɯɨɞɹɬ 
[16]. ɉɪɢ ɷɬɨɦ ɚɦɚɪɚɧɬ, ɫɬɨɥɶ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚ-

ɧɟɧɧɨɟ ɩɨ ɡɟɦɧɨɦɭ ɲɚɪɭ ɪɚɫɬɟɧɢɟ, ɤɚɤ ɢɫɬɨɱɧɢɤ 
ɩɨɥɧɨɰɟɧɧɨɝɨ ɛɟɥɤɚ ɞɨɥɝɨɟ ɜɪɟɦɹ ɨɫɬɚɜɚɥɫɹ ɜ 
ɬɟɧɢ [13], ɯɨɬɹ ɟɳɟ ɜ 30-ɟ ɝɨɞɵ ɦɢɧɭɜɲɟɝɨ ɜɟɤɚ 

ɚɤɚɞɟɦɢɤ ɇ. ɂ. ȼɚɜɢɥɨɜ ɧɚɫɬɨɹɬɟɥɶɧɨ ɪɟɤɨɦɟɧɞɨ-

ɜɚɥ ɜɧɟɞɪɟɧɢɟ ɚɦɚɪɚɧɬɚ ɜ ɧɚɪɨɞɧɨɟ ɯɨɡɹɣɫɬɜɨ 

Ɋɨɫɫɢɢ [1], ɨɬɦɟɱɚɹ ɜɵɫɨɤɭɸ ɭɪɨɠɚɣɧɨɫɬɶ, ɡɚɫɭɯɨ-

ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ‒ ɜɵɫɨɤɭɸ ɩɢɬɚɬɟɥɶ-
ɧɭɸ ɰɟɧɧɨɫɬɶ ɡɟɪɧɚ ɢ ɡɟɥɟɧɨɣ ɦɚɫɫɵ [3]. ɇɨ ɥɢɲɶ 
ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɚɦɚɪɚɧɬ ɚɤɬɢɜɧɨ ɫɬɚɥ ɜɯɨɞɢɬɶ ɜ 
ɤɭɥɶɬɭɪɭ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɍɤɪɚɢɧɟ ɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟ-

ɞɟɪɚɰɢɢ [3, 4]. Ȼɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɟɦɟɧɚ ɚɦɚ-

ɪɚɧɬɚ ‒ ɧɟ ɦɟɧɟɟ ɰɟɧɧɚɹ ɱɚɫɬɶ ɷɬɨɝɨ ɪɚɫɬɟɧɢɹ, ɚ 

Ɋɢɫ. 1. Ⱥɦɚɪɚɧɬ – ɜɧɟɲɧɢɣ ɜɢɞ ɪɚɫɬɟɧɢɹ 
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ɦɚɫɥɨ ɢɡ ɟɝɨ ɫɟɦɹɧ ɫɨɞɟɪɠɢɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟ-

ɫɬɜɨ ɧɟɨɛɯɨɞɢɦɵɯ ɨɪɝɚɧɢɡɦɭ, ɧɚɯɨɞɹɳɟɦɭɫɹ ɩɨɞ 

ɜɥɢɹɧɢɟɦ ɞɥɢɬɟɥɶɧɵɯ ɢɧɬɟɧɫɢɜɧɵɯ ɮɢɡɢɱɟɫɤɢɯ 
ɧɚɝɪɭɡɨɤ, ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɫɭɛɫɬɚɧɰɢɣ ɩɪɨ-

ɬɟɤɬɨɪɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ‒ ɛɟɥɤɨɜ ɢ ɧɟɡɚɦɟɧɢɦɵɯ ɚɦɢ-

ɧɨɤɢɫɥɨɬ, ɭɝɥɟɜɨɞɨɜ, ɦɨɳɧɟɣɲɢɯ ɩɪɢɪɨɞɧɵɯ ɚɧɬɢ-

ɨɤɫɢɞɚɧɬɨɜ ɬɨɤɨɮɟɪɨɥɨɜ ɢ ɫɤɜɚɥɟɧɚ, ɧɟɡɚɦɟɧɢɦɵɯ 
ɩɨɥɢɧɟɧɚɫɵɳɟɧɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɢ ɞɪ. [13, 30]. 

ɐɟɥɶ ɞɚɧɧɨɣ ɫɬɚɬɶɢ ‒ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ 

ɨɛɨɛɳɢɬɶ ɢɦɟɸɳɢɟɫɹ ɜ ɥɢɬɟɪɚɬɭɪɟ ɞɚɧɧɵɟ ɨɬɧɨ-

ɫɢɬɟɥɶɧɨ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɢ 

ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɢɳɟɜɵɯ ɞɨɛɚɜɨɤ ɧɚ 

ɨɫɧɨɜɟ ɚɦɚɪɚɧɬɚ ɜ ɞɢɧɚɦɢɤɟ ɩɨɞɝɨɬɨɜɤɟ ɫɩɨɪɬɫɦɟ-

ɧɨɜ; ɨɰɟɧɢɬɶ ɜ ɩɢɥɨɬɧɨɦ ɪɚɧɞɨɦɢɡɢɪɨɜɚɧɧɨɦ ɢɫ-
ɫɥɟɞɨɜɚɧɢɢ ɜɵɪɚɠɟɧɧɨɫɬɶ ɜɥɢɹɧɢɹ ɦɚɫɥɚ ɚɦɚɪɚɧ-

ɬɚ ɧɚ ɧɟɤɨɬɨɪɵɟ ɩɚɪɚɦɟɬɪɵ ɝɨɦɟɨɫɬɚɡɚ ɢ ɪɚɛɨɬɨ-

ɫɩɨɫɨɛɧɨɫɬɶ ɫɩɨɪɬɫɦɟɧɨɜ. 
Ɇɟɬɨɞɨɥɨɝɢɹ: ɚɧɚɥɢɡ ɢ ɫɢɧɬɟɬɢɱɟɫɤɨɟ ɨɛɨɛ-

ɳɟɧɢɟ ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɣ ɥɢɬɟɪɚ-

ɬɭɪɵ ɢ ɞɚɧɧɵɯ ɫɟɬɢ Internet ɩɨ ɢɡɭɱɚɟɦɨɦɭ ɜɨɩɪɨ-

ɫɭ; ɛɢɨɯɢɦɢɱɟɫɤɢɟ, ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ ɢ ɩɟɞɚɝɨɝɢɱɟ-

ɫɤɢɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɉɨ ɞɚɧɧɵɦ USDA 

Nutrient Database [43], ɜ 100 ɝ ɚɦɚɪɚɧɬɚ ɜ ɫɪɟɞɧɟɦ 

ɫɨɞɟɪɠɢɬɫɹ: ɜɨɞɵ – 11,2 ɝ, ɛɟɥɤɨɜ – 13,56 ɝ, ɠɢɪɨɜ – 

7,02 ɝ, ɭɝɥɟɜɨɞɨɜ – 68,55 ɝ, ɩɢɳɟɜɵɯ ɜɨɥɨɤɨɧ (ɤɥɟɬ-
ɱɚɬɤɢ) – 6,7 ɝ, ɡɨɥɵ (ɦɢɧɟɪɚɥɶɧɵɯ ɜɟɳɟɫɬɜ – ɦɚɤɪɨ- 

ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ) ɜ ɤɨɥɢɱɟɫɬɜɟ 2,88 ɝ, ɚ ɬɚɤɠɟ 

ɩɪɚɤɬɢɱɟɫɤɢ ɜɟɫɶ ɫɩɟɤɬɪ ɜɢɬɚɦɢɧɨɜ. ɗɧɟɪɝɟɬɢɱɟɫɤɚɹ 
ɰɟɧɧɨɫɬɶ ɚɦɚɪɚɧɬɚ (ɛɟɡ ɪɚɡɞɟɥɟɧɢɹ ɧɚ ɥɢɫɬɨɜɭɸ 

ɱɚɫɬɶ ɢ ɩɥɨɞɵ) ɫɨɫɬɚɜɥɹɟɬ 371 ɤɤɚɥ × 100 ɝ–1 ɩɪɨɞɭɤ-
ɬɚ. ȼɵɫɨɤɨɣ ɧɭɬɪɢɰɢɨɧɧɨɣ ɰɟɧɧɨɫɬɶɸ ɨɛɥɚɞɚɟɬ 
ɡɟɥɟɧɚɹ ɦɚɫɫɚ ɢ, ɨɫɨɛɟɧɧɨ, ɫɟɦɟɧɚ (ɡɟɪɧɨ) ɚɦɚ-

ɪɚɧɬɚ, ɢɡ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɦɭɤɭ, ɤɪɚɯɦɚɥ, 

ɨɬɪɭɛɢ ɢ ɦɚɫɥɨ [5, 9]. ɋɟɦɟɧɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɜɢɞɚ ɪɚɫɬɟɧɢɹ, ɫɨɞɟɪɠɚɬ ɨɬ 15% 

ɞɨ 20% ɥɟɝɤɨɭɫɜɨɹɟɦɨɝɨ ɩɨɥɧɨɰɟɧɧɨɝɨ ɛɟɥɤɚ, 60% 

ɤɪɚɯɦɚɥɚ, ɜɢɬɚɦɢɧɵ Ⱥ, ɋ, ȿ, ɝɪɭɩɩɵ ȼ, ɚ ɬɚɤɠɟ ɤɚ-

ɪɨɬɢɧɨɢɞɵ, ɩɟɤɬɢɧ, ɦɢɧɟɪɚɥɵ (ɠɟɥɟɡɨ ɢ ɤɚɥɶɰɢɣ), 

6–8% ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɦɚɫɥɚ ɫ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚ-

ɰɢɟɣ ɩɨɥɢɧɟɧɚɫɵɳɟɧɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɢ ɛɢɨɥɨ-

ɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɛɟɥɨɤ 
ɚɦɚɪɚɧɬɚ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɪɚɫɬɢɬɟɥɶɧɵɦɢ 

ɩɪɢɪɨɞɧɵɦɢ ɩɪɨɬɟɢɧɚɦɢ, ɫɨɞɟɪɠɢɬ ɜɞɜɨɟ ɛɨɥɶɲɟ 

ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɚɦɢɧɨɤɢɫɥɨɬ, ɨɬɥɢɱɧɨ ɪɚɫɬɜɨɪɹ-

ɟɬɫɹ ɢ ɷɤɫɬɪɚɝɢɪɭɟɬɫɹ [9]. 

ȿɳɟ ɜ 2005 ɝ. ɫ ɩɨɦɨɳɶɸ ɫɨɜɪɟɦɟɧɧɵɯ ɚɧɚɥɢ-

ɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɛɵɥɨ ɨɰɟɧɟɧɨ ɫɨɞɟɪɠɚɧɢɟ ɚɦɢ-

ɧɨɤɢɫɥɨɬ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɧɟɡɚɦɟɧɢɦɵɯ, ɞɨ ɢ 

ɩɨɫɥɟ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɜ ɡɟɪɧɟ (ɫɟɦɟɧɚɯ) ɲɟɫɬɢ 

ɨɬɨɛɪɚɧɧɵɯ ɫɨɪɬɨɜ ɚɦɚɪɚɧɬɚ ɱɟɬɵɪɟɯ ɜɢɞɨɜ ‒ 

A.  cruentus L., A. hypochondriacus L., A. caudatus L. 

ɢ A. hybridus L., ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɜ ɑɟɲɫɤɨɣ Ɋɟɫ-
ɩɭɛɥɢɤɟ. ȼɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɧɟɡɚɦɟɧɢɦɵɯ ɚɦɢ-

ɧɨɤɢɫɥɨɬ ɥɢɡɢɧɚ ɢ ɚɪɝɢɧɢɧɚ (Lys ɢ Arg) ɛɵɥɨ ɨɛɧɚ-

ɪɭɠɟɧɨ ɤɚɤ ɜ ɬɟɪɦɢɱɟɫɤɢ ɨɛɪɚɛɨɬɚɧɧɵɯ, ɬɚɤ ɢ ɧɟ-

ɨɛɪɚɛɨɬɚɧɧɵɯ ɡɟɪɧɚɯ, ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɫɨɞɟɪ-

ɠɚɧɢɟ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɰɢɫɬɟɢɧɚ (Cys), ɚ ɛɨɥɟɟ 

ɧɢɡɤɢɟ ɭɪɨɜɧɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɦɟɬɢɨɧɢɧɭ, ɜɚɥɢɧɭ, ɢɡɨɥɟɣɰɢɧɭ ɢ ɥɟɣɰɢɧɭ (Met, 

Val, Ile ɢ Leu). Ȼɵɥɢ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɵ ɯɢɦɢɱɟɫɤɢɟ 

ɤɨɥɢɱɟɫɬɜɚ ɧɟɡɚɦɟɧɢɦɵɯ ɚɦɢɧɨɤɢɫɥɨɬ ɢ ɧɟɡɚɦɟ-

ɧɢɦɵɣ ɚɦɢɧɨɤɢɫɥɨɬɧɵɣ ɢɧɞɟɤɫ (EAAI), ɡɧɚɱɟɧɢɟ 

ɤɨɬɨɪɨɝɨ ɧɚ ɭɪɨɜɧɟ 90,4% ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɜɵɫɨ-

ɤɢɯ ɩɢɳɟɜɵɯ ɤɚɱɟɫɬɜɚɯ ɛɟɥɤɚ ɚɦɚɪɚɧɬɚ, ɱɬɨ ɩɨɱɬɢ 

ɫɨɩɨɫɬɚɜɢɦɨ ɫ ɹɢɱɧɵɦ ɛɟɥɤɨɦ. Ɍɟɪɦɢɱɟɫɤɚɹ ɨɛɪɚ-

ɛɨɬɤɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ 170 °C ɞɨ 190 °C ɜ ɬɟɱɟ-

ɧɢɟ 30 ɫ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ EAAI ɞɨ 85,4%; ɢɡ 
ɢɡɭɱɚɟɦɵɯ ɧɟɡɚɦɟɧɢɦɵɯ ɚɦɢɧɨɤɢɫɥɨɬ ɡɧɚɱɢɬɟɥɶ-
ɧɨ ɭɦɟɧɶɲɢɥɨɫɶ (ɪ < 0,05) ɫɨɞɟɪɠɚɧɢɟ ɜɚɥɢɧɚ ɢ 

ɥɟɣɰɢɧɚ. ɋɨɞɟɪɠɚɧɢɟ ɥɢɡɢɧɚ ɜ ɫɟɦɟɧɚɯ ɨɞɧɨɝɨ ɢɡ 
ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɜɢɞɨɜ ‒ A. hypochondriacus ‒ ɫɨ-

ɫɬɚɜɢɥɨ 5,95 ɝ ɧɚ 16 ɝ ɚɡɨɬɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɜɵ-

ɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨɝɢɱɧɵɦɢ ɞɚɧɧɵɦɢ ɜ ɩɲɟ-

ɧɢɱɧɨɣ ɦɭɤɟ ‒ 2,90 ɝ ɧɚ 16 ɝ ɚɡɨɬɚ, ɚ ɜ Ⱥ. caudatus ɢ 

A. cruentus ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 5,55 ɝ ɞɨ 

6,44 ɝ ɧɚ 16 ɝ ɛɟɥɤɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼɚɠɧɟɣɲɢɦ 

ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɡɟɪɟɧ ɚɦɚɪɚɧɬɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɞɪɭɝɢɦɢ ɡɥɚɤɚɦɢ ɹɜɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɨɟ 

ɫɨɞɟɪɠɚɧɢɟ ɛɟɥɤɨɜ ɢ ɛɨɥɟɟ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɣ 

ɫɨɫɬɚɜ ɧɟɡɚɦɟɧɢɦɵɯ ɚɦɢɧɨɤɢɫɥɨɬ. ɂɦɟɧɧɨ ɷɬɨ, ɩɨ 

ɦɧɟɧɢɸ ɚɜɬɨɪɨɜ, ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɧɭɬɪɢɬɢɜɧɨɣ ɡɚɦɟɧɵ ɠɢɜɨɬɧɵɦ 

ɛɟɥɤɚɦ [30]. 

Ȼɨɥɟɟ ɩɨɥɨɜɢɧɵ ɜɫɟɝɨ ɛɟɥɤɚ ɚɦɚɪɚɧɬɚ ɩɪɢɯɨ-

ɞɢɬɫɹ ɧɚ ɚɥɶɛɭɦɢɧɵ ɢ ɝɥɨɛɭɥɢɧɵ. ȼ ɩɨɫɥɟɞɧɢɟ 

ɝɨɞɵ ɜ ɩɢɨɧɟɪɫɤɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɦɟɤɫɢɤɚɧɫɤɢɯ 
ɭɱɟɧɵɯ [35], ɜ ɤɨɬɨɪɨɦ ɫɨɨɛɳɚɟɬɫɹ ɨ ɩɪɢɫɭɬɫɬɜɢɢ 

ɥɭɧɚɡɢɧɨɩɨɞɨɛɧɨɝɨ ɩɟɩɬɢɞɚ ɢ ɞɪɭɝɢɯ ɩɨɬɟɧɰɢɚɥɶ-
ɧɨ ɛɢɨɚɤɬɢɜɧɵɯ ɩɟɩɬɢɞɨɜ ɜ ɛɟɥɤɨɜɵɯ ɮɪɚɤɰɢɹɯ 
ɚɦɚɪɚɧɬɚ, ɜ ɱɟɬɵɪɟɯ ɝɟɧɨɬɢɩɚɯ ɡɪɟɥɵɯ ɫɟɦɹɧ ɷɬɨ-

ɝɨ ɪɚɫɬɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɥɨɝɢɢ ELISA ɛɵɥ 

ɨɛɧɚɪɭɠɟɧ ɥɭɧɚɡɢɧ ɜ ɤɨɥɢɱɟɫɬɜɟ 11,1 ɦɤɝɗɤɜ. × ɝ–1 

ɨɛɳɟɝɨ ɷɤɫɬɪɚɝɢɪɨɜɚɧɧɨɝɨ ɛɟɥɤɚ ɚɦɚɪɚɧɬɚ. ȼɟɫ-
ɬɟɪɧ-ɛɥɨɬ-ɚɧɚɥɢɡ ɩɨɤɚɡɚɥ ɩɨɥɨɫɭ 18,5 ɤȾɚ, ɚ ɚɧɚ-

ɥɢɡ MALDI-TOF ɩɨɞɬɜɟɪɞɢɥ, ɱɬɨ ɷɬɨɬ ɩɟɩɬɢɞ ɜ ɛɨ-

ɥɟɟ ɱɟɦ 60% ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɩɬɢɞɧɨɣ ɩɨɫɥɟɞɨɜɚ-

ɬɟɥɶɧɨɫɬɢ ɫɨɟɜɨɝɨ ɥɭɧɚɡɢɧɚ ɢ ɨɛɥɚɞɚɟɬ ɚɧɬɢɨɤɫɢ-

ɞɚɧɬɧɨɣ ɢ ɚɧɬɢɤɚɧɰɟɪɨɝɟɧɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ. ɗɤɫ-
ɬɪɚɤɬɵ ɬɚɤɠɟ ɨɛɧɚɪɭɠɟɧɧɨɝɨ ɜ ɛɟɥɤɨɜɨɣ ɮɪɚɤɰɢɢ 

ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɩɟɩɬɢɞɚ ɝɥɸɬɟɥɢɧɚ, ɪɚɫɳɟɩɥɟɧ-

ɧɵɟ ɬɪɢɩɫɢɧɨɦ, ɩɨɤɚɡɚɥɢ ɢɧɞɭɤɰɢɸ ɚɩɨɩɬɨɡɚ ɩɪɨ-

ɬɢɜ ɤɥɟɬɨɤ HeLa (ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɨɩɭɯɨɥɢ ɥɟɝ-
ɤɢɯ). ɉɪɨɝɧɨɡ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɞɪɭɝɢɯ ɛɢɨɚɤ-
ɬɢɜɧɵɯ ɩɟɩɬɢɞɨɜ ɜ ɚɦɚɪɚɧɬɨɜɵɯ ɝɥɨɛɭɥɢɧɚɯ ɢ ɝɥɸ-

ɬɢɥɢɧɚɯ ɤɚɫɚɥɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɝɢɩɨɬɟɧɡɢɜɧɵɯ 
ɫɜɨɣɫɬɜ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɫɭɛɫɬɚɧɰɢɣ. ȼ ɫɟ-

ɦɟɧɚɯ ɚɦɚɪɚɧɬɚ ɬɚɤɠɟ ɛɵɥ ɨɛɧɚɪɭɠɟɧ ɫɩɟɰɢɮɢɱɟ-

ɫɤɢɣ ɛɟɥɨɤ ɚɦɚɪɚɧɬɢɧ, ɢɦɟɸɳɢɣ ɦɨɥɟɤɭɥɹɪɧɭɸ 

ɦɚɫɫɭ 59 ɤȾɚ. 



 Ɏɿɡɢɱɧɟ ɜɢɯɨɜɚɧɧɹ ɿ ɫɩɨɪɬ 

 270 ɍɤɪɚʀɧɫɶɤɢɣ ɠɭɪɧɚɥ ɦɟɞɢɰɢɧɢ, ɛɿɨɥɨɝɿʀ ɬɚ ɫɩɨɪɬɭ – Ɍɨɦ 3, № 7 (16) 

Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɤɬɢɧɚ (ɨɤɨɥɨ 6%); ɤɚɪɨ-

ɬɢɧɨɢɞɨɜ (9 ɦɝ %); ɩɨɥɢɮɟɧɨɥɨɜ (16%, ɢɡ ɤɨɬɨɪɵɯ 
4% ɫɨɫɬɚɜɥɹɸɬ ɮɥɚɜɨɧɨɢɞɵ ɤɜɟɪɰɟɬɢɧ, ɬɪɟɮɨɥɢɧ 

ɢ ɪɭɬɢɧ); ɦɚɤɪɨ- ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ (Ʉ, Ca, P, Fe, B, 

Si, Mg, Mn, Ti, Zn), ɚɫɤɨɪɛɢɧɨɜɨɣ ɤɢɫɥɨɬɵ (120 ɦɝ %) 

ɬɚɤɠɟ ɨɛɧɚɪɭɠɟɧɨ ɜ ɥɢɫɬɶɹɯ Amaranthus L. ȼ ɱɚɫɬ-
ɧɨɫɬɢ, ɜɢɬɚɦɢɧɚ ɋ ɜ ɥɢɫɬɶɹɯ 10 ɜɢɞɨɜ ɪɚɫɬɟɧɢɹ 

ɫɨɞɟɪɠɢɬɫɹ ɜ ɤɨɥɢɱɟɫɬɜɟ ɨɬ 69 ɞɨ 100 ɦɝ × 100 ɝ–1 

ɫɵɪɶɹ. ɇɚɞɡɟɦɧɚɹ ɱɚɫɬɶ ɚɦɚɪɚɧɬɚ ɫɨɞɟɪɠɢɬ ɝɥɢɤɨ-

ɡɢɞɵ ɮɥɚɜɨɧɨɢɞɧɨɝɨ ɬɢɩɚ ɧɚ ɨɫɧɨɜɟ ɚɝɥɢɤɨɧɨɜ 
ɤɟɦɩɮɟɪɨɥɚ, ɤɜɟɪɰɟɬɢɧɚ ɢ ɢɡɨɪɚɦɧɟɬɢɧɚ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɜ ɟɝɨ ɫɨɫɬɚɜ ɜɯɨɞɢɬ 3,7,4’-ɬɪɢɝɢɞɪɨɨɤɫɢɮ-

ɥɚɜɨɧ ɚɮɪɨɦɨɡɢɧɚ ɢ ɞɚɢɞɡɟɢɧɚ [9]. 

Ɂɚ ɫɱɟɬ ɷɬɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɜɨɟɝɨ ɫɨɫɬɚɜɚ ɚɦɚ-

ɪɚɧɬ ɩɪɨɹɜɥɹɟɬ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɭɸ ɝɟɩɚɬɨɩɪɨɬɟɤ-
ɬɨɪɧɭɸ, ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɭɸ, ɦɟɦɛɪɚɧɨɩɪɨ-

ɬɟɤɬɨɪɧɭɸ ɚɤɬɢɜɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɟɧ ɡɚɳɢɳɚɬɶ 
ɝɟɧɨɦ ɨɬ ɪɚɡɥɢɱɧɵɯ ɩɨ ɝɟɧɟɡɭ ɩɨɜɪɟɠɞɚɸɳɢɯ ɜɨɡ-
ɞɟɣɫɬɜɢɣ [14]. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɢɬɚɬɟɥɶɧɵɯ 
ɫɜɨɣɫɬɜ ɥɢɫɬɶɟɜ ɷɬɨɝɨ ɪɚɫɬɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɧɟɬɪɚ-

ɞɢɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɞɚɫɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɨɡɞɚɬɶ ɲɢɪɨɤɢɣ ɚɫɫɨɪɬɢɦɟɧɬ ɜɢɞɨɜ ɷɬɢɯ ɩɪɨɞɭɤ-
ɬɨɜ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɫɬɨɣɤɢɣ ɩɪɟɛɢɨɬɢɤɨ-ɩɪɨɛɢɨ-

ɬɢɱɟɫɤɢɣ ɷɮɮɟɤɬ. 
ɑɬɨ ɤɚɫɚɟɬɫɹ ɩɟɩɬɢɞɨɜ ɚɦɚɪɚɧɬɚ, ɬɨ ɩɨɫɤɨɥɶɤɭ 

ɤɥɟɣɤɨɜɢɧɚ ɩɲɟɧɢɰɵ, ɪɠɢ, ɹɱɦɟɧɹ ɢ ɞɪɭɝɢɯ ɡɥɚɤɨɜ 

ɡɚɩɭɫɤɚɟɬ ɢɦɦɭɧɨ-ɨɩɨɫɪɟɞɨɜɚɧɧɭɸ ɰɟɥɢɚɤɢɸ ɭ 
ɝɟɧɟɬɢɱɟɫɤɢ ɜɨɫɩɪɢɢɦɱɢɜɵɯ ɥɸɞɟɣ, ɢ ɩɨɷɬɨɦɭ ɬɚ-

ɤɢɟ ɥɢɰɚ ɧɭɠɞɚɸɬɫɹ ɜ ɛɟɡɝɥɸɬɟɧɨɜɨɣ ɞɢɟɬɟ, ɬɨ 

ɥɟɝɤɨ ɭɫɜɚɢɜɚɟɦɵɟ ɚɥɶɛɭɦɢɧɵ ɢ ɝɥɨɛɭɥɢɧɵ ɤɨɦɩɨ-

ɧɟɧɬɨɜ ɜɵɫɨɤɨɤɚɥɨɪɢɣɧɵɯ ɛɟɥɤɨɜ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ, 

ɧɟ ɫɨɞɟɪɠɚɳɢɟ ɝɥɸɬɟɧ, ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɡɧɚɧɵ ɨɞ-

ɧɢɦ ɢɯ ɤɥɸɱɟɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɛɟɡɝɥɸɬɟɧɨɜɨɣ ɞɢɟ-

ɬɵ ɞɥɹ ɬɚɤɢɯ ɥɢɰ [40]. ȼɚɠɧɵɦ ɧɭɬɪɢɟɧɬɨɦ ɛɭɞɭ-
ɳɟɝɨ ɰɢɬɢɪɭɟɦɵɟ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɩɪɢɡɧɚɸɬ ɬɚɤɠɟ 

ɝɢɞɪɨɥɢɡɚɬɵ ɩɪɨɬɟɢɧɨɜ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɥɢɫɬɶɟɜ 
ɚɦɚɪɚɧɬɚ. ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɫɨɞɟɪɠɚɧɢɹ ɩɪɨɬɟɢɧɨɜ ɜ ɡɟɪɧɟ ɢ ɡɟɥɟɧɨɣ ɦɚɫɫɟ 

ɚɦɚɪɚɧɬɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɪɭɝɢɦ ɪɚɫɬɟɧɢɹɦ ɫɜɢ-

ɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɜɵɫɨɤɨɣ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ ɪɚɫɬɟ-

ɧɢɹ [32]. ȼ ɱɚɫɬɧɨɫɬɢ, ɩɨ ɞɚɧɧɵɦ ɷɬɢɯ ɚɜɬɨɪɨɜ, ɜ 
ɡɟɪɧɚɯ ɚɦɚɪɚɧɬɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɡɥɚɤɚɦɢ 

ɫɨɞɟɪɠɢɬɫɹ 14,5% ɩɪɨɬɟɢɧɚ, 0,85% ɥɢɡɢɧɚ, ɜ ɬɨ 

ɜɪɟɦɹ ɤɚɤ ɜ ɡɟɪɧɚɯ ɤɭɤɭɪɭɡɵ ɬɨɥɶɤɨ 9% ɩɪɨɬɟɢɧɚ ɢ 

0,25% ɥɢɡɢɧɚ, ɜ ɫɟɦɟɧɚɯ ɝɪɟɱɢɯɢ ɷɬɢ ɩɨɤɚɡɚɬɟɥɢ 

ɫɨɫɬɚɜɥɹɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 12% ɢ 0,55% ɧɚ 100 ɝ 
ɩɪɨɞɭɤɬɚ. ɑɬɨ ɠɟ ɤɚɫɚɟɬɫɹ ɡɟɥɟɧɨɣ ɦɚɫɫɵ ɚɦɚɪɚɧ-

ɬɚ, ɬɨ ɫɨɞɟɪɠɚɧɢɟ ɩɪɨɬɟɢɧɚ ɜ ɧɟɣ ɫɨɫɬɚɜɥɹɟɬ 3,5 ɝ, 
ɜ ɥɢɫɬɶɹɯ ɲɩɢɧɚɬɚ — 3,2 ɝ, ɚ ɜ ɥɢɫɬɶɹɯ ɛɚɡɢɥɢɤɚ — 

ɜɫɟɝɨ ɥɢɲɶ 1,8 ɝ ɧɚ 100 ɝ ɩɪɨɞɭɤɬɚ [6]. 

ȼ ɫɨɫɬɚɜ ɠɢɪɨɜɨɣ ɮɪɚɤɰɢɢ ɡɟɪɟɧ ɚɦɚɪɚɧɬɚ 

ɜɯɨɞɹɬ ɨɥɟɢɧɨɜɚɹ, ɥɢɧɨɥɟɜɚɹ, ɥɢɧɨɥɟɜɚɹ ɠɢɪɧɵɟ 

ɤɢɫɥɨɬɵ; ɜ ɥɢɩɢɞɧɨɣ ɮɪɚɤɰɢɢ ɫɨɞɟɪɠɢɬɫɹ ɞɨ 10% 

ɫɤɜɚɥɟɧɚ ‒ ɨɫɧɨɜɧɨɝɨ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ ɬɪɢɬɟɪɩɟ-

ɧɨɜ ɢ ɫɬɟɪɨɢɞɨɜ [7, 8]. ɋɤɜɚɥɟɧ ‒ ɭɝɥɟɜɨɞɨɪɨɞ ɬɪɢ-

ɬɟɪɩɟɧɨɜɨɝɨ ɪɹɞɚ, ɩɪɢɧɚɞɥɟɠɢɬ ɤ ɝɪɭɩɩɟ ɤɚɪɨɬɢ-

ɧɨɢɞɨɜ ɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɪɟɝɭɥɹɬɨɪɨɦ ɥɢɩɢɞ-

ɧɨɝɨ ɢ ɫɬɟɪɨɢɞɧɨɝɨ ɨɛɦɟɧɚ ɜ ɨɪɝɚɧɢɡɦɟ, ɚ ɬɚɤɠɟ 

ɨɛɥɚɞɚɟɬ ɜɵɪɚɠɟɧɧɵɦɢ ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɦɢ ɫɜɨɣ-

ɫɬɜɚɦɢ [21]. Ʉɪɨɦɟ ɷɬɨɝɨ, ɫɤɜɚɥɟɧ ɩɪɢɧɢɦɚɟɬ ɭɱɚ-

ɫɬɢɟ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɭɪɨɜɧɹ ɬɪɢɝɥɢɰɟɪɢɞɨɜ, ɝɥɸɤɨ-

ɡɵ ɢ ɪɟɝɭɥɹɰɢɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɬɤɚɧɟɣ ɤ ɢɧɫɭɥɢ-

ɧɭ [33]. ȼɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɤɜɚɥɟɧɚ ɜ ɫɨɫɬɚɜɟ 

ɦɚɫɥɚ ɚɦɚɪɚɧɬɚ ɞɟɥɚɟɬ ɷɬɨ ɪɚɫɬɟɧɢɟ ɱɪɟɡɜɵɱɚɣɧɨ 

ɰɟɧɧɵɦ ɜ ɤɚɱɟɫɬɜɟ ɧɭɬɪɢɰɟɜɬɢɤɚ ɞɥɹ ɩɟɪɫɩɟɤɬɢɜ-
ɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɩɨɪɬɢɜɧɨɣ ɦɟɞɢɰɢɧɟ ɢ ɜ ɫɨ-

ɫɬɚɜɟ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɨɞɭɤɬɨɜ ɞɥɹ ɫɩɨɪɬɫɦɟɧɨɜ. 
ȼ 2014 ɝ. ɩɨɥɶɫɤɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɩɪɨɜɟɥɢ 

ɚɧɚɥɢɡ ɫɨɞɟɪɠɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟ-

ɳɟɫɬɜ ɜ ɫɟɦɟɧɚɯ ɟɳɟ ɨɞɧɨɝɨ ɜɢɞɚ ɚɦɚɪɚɧɬɚ ‒ 

Ⱥ. cruentus [28]. ɀɢɪɧɨɤɢɫɥɨɬɧɵɣ ɢ ɫɬɟɪɢɧɨɜɵɣ 

ɩɪɨɮɢɥɶ ɩɪɨɞɭɤɬɚ ɚɧɚɥɢɡɢɪɨɜɚɥɢ ɫ ɩɨɦɨɳɶɸ ɝɚɡɨ-

ɜɨɣ ɯɪɨɦɚɬɨɝɪɚɮɢɢ, ɚɧɚɥɢɡ ɫɨɞɟɪɠɚɧɢɹ ɬɨɤɨɮɟɪɨ-

ɥɨɜ ɢ ɫɤɜɚɥɟɧɚ ɩɪɨɜɨɞɢɥɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɵɫɨɤɨ-

ɷɮɮɟɤɬɢɜɧɨɣ ɠɢɞɤɨɫɬɧɨɣ ɯɪɨɦɚɬɨɝɪɚɮɢɢ ɜ ɫɨɱɟ-

ɬɚɧɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɮɨɬɨɞɢɨɞɧɨɣ ɦɚɬɪɢɰɵ ɢ 

ɮɥɭɨɪɟɫɰɟɧɬɧɵɯ ɞɟɬɟɤɬɨɪɨɜ (ȼɗɀɏ-ȾȺȾ-ɎɅȾ). 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɫɟɦɟɧɚ 

ɚɦɚɪɚɧɬɚ ɫɨɞɟɪɠɚɬ ɩɨɥɢɧɟɧɚɫɵɳɟɧɧɵɟ ɠɢɪɧɵɟ 

ɤɢɫɥɨɬɵ: ɥɢɧɨɥɟɜɭɸ, ɩɚɥɶɦɢɬɢɧɨɜɭɸ, ɫɬɟɚɪɢɧɨ-

ɜɭɸ, ɨɥɟɢɧɨɜɭɸ, ɥɢɧɨɥɟɧɨɜɭɸ, ɚɪɚɯɢɞɨɧɨɜɭɸ. ɂɯ 
ɫɨɞɟɪɠɚɧɢɟ ɜ ɥɢɩɢɞɚɯ ɚɦɚɪɚɧɬɚ ɞɨ 77%, ɩɪɢɱɟɦ 

ɩɨɥɨɜɢɧɭ ɨɛɳɟɝɨ ɫɨɞɟɪɠɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɥɢɧɨɥɟ-

ɜɚɹ ɤɢɫɥɨɬɚ, ɢɡ ɤɨɬɨɪɨɣ ɫɢɧɬɟɡɢɪɭɸɬɫɹ ɜ ɨɪɝɚɧɢɡɦɟ 

ɥɢɧɨɥɟɜɚɹ ɢ ɚɪɯɢɞɨɧɨɜɚɹ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ, ɢ ɤɨɬɨ-

ɪɚɹ ɫɚɦɚ ɧɟ ɫɢɧɬɟɡɢɪɭɟɬɫɹ ɜ ɨɪɝɚɧɢɡɦɟ ɢ ɞɨɥɠɧɚ 

ɩɨɫɬɭɩɚɬɶ ɫ ɩɢɳɟɣ. Ȼɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ ɨɛɪɚ-

ɛɨɬɤɟ ɫɟɦɹɧ ɫɨɞɟɪɠɚɧɢɟ ɩɪɨɬɟɢɧɚ, ɠɢɪɚ ɢ ɤɪɚɯɦɚ-

ɥɚ ɧɟ ɢɡɦɟɧɹɥɨɫɶ. ɋɨɞɟɪɠɚɧɢɟ ɬɨɤɨɮɟɪɨɥɨɜ ɪɚɜ-
ɧɹɥɨɫɶ 10,6 ɦɝ × 100 ɝ–1 ɫɵɪɶɹ, ɚ ɤɨɥɢɱɟɫɬɜɨ ɫɤɜɚ-

ɥɟɧɚ ɜɚɪɶɢɪɨɜɚɥɨ, ɧɚɱɢɧɚɹ ɨɬ 469,96 ɦɝ × 100 ɝ–1, 

ɱɬɨ ɞɚɟɬ ɨɫɧɨɜɚɧɢɹ ɫɱɢɬɚɬɶ ɫɟɦɟɧɚ ɚɦɚɪɚɧɬɚ ɰɟɧ-

ɧɵɦ ɩɪɨɞɭɤɬɨɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɭɬɪɢɟɧɬɨɜ ɧɚ 

ɨɫɧɨɜɟ ɩɪɨɬɟɢɧɨɜ ɢ ɩɪɢɪɨɞɧɵɯ ɚɧɬɢɨɤɫɢɞɚɧɬɨɜ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɫɤɜɚɥɟɧɚ ɢ ɤɚɪɨɬɢɧɨɢɞɨɜ. Cɤɜɚɥɟɧ ɹɜ-
ɥɹɟɬɫɹ ɰɟɧɬɪɚɥɶɧɵɦ ɫɨɟɞɢɧɟɧɢɟɦ ɩɪɢ ɫɢɧɬɟɡɟ 

ɫɬɟɪɨɢɞɨɜ ɢ ɬɪɢɬɟɪɩɟɧɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɝɨɪɦɨɧɨɜ ɢ 

ɜɢɬɚɦɢɧɚ D. ɋɤɜɚɥɟɧ ‒ ɛɥɢɠɚɣɲɟɟ ɩɨ ɫɜɨɟɦɭ ɫɨ-

ɫɬɚɜɭ ɤ ɱɟɥɨɜɟɱɟɫɤɨɣ ɤɥɟɬɤɟ ɜɟɳɟɫɬɜɨ, ɡɚɯɜɚɬɵ-

ɜɚɸɳɟɟ ɤɢɫɥɨɪɨɞ ɢ ɧɚɫɵɳɚɸɳɟɟ ɢɦ ɬɤɚɧɢ ɢ ɨɪɝɚ-

ɧɵ ɨɪɝɚɧɢɡɦɚ ɱɟɪɟɡ ɩɪɨɫɬɨɟ ɯɢɦɢɱɟɫɤɨɟ ɜɡɚɢɦɨ-

ɞɟɣɫɬɜɢɟ ɫ ɜɨɞɨɣ. ɗɬɨ ɢ ɞɪɭɝɢɟ ɫɜɨɣɫɬɜɚ ɫɤɜɚɥɟɧɚ 

ɩɪɢɞɚɸɬ ɟɦɭ ɜɵɫɨɤɭɸ ɮɢɡɢɨɥɨɝɢɱɟɫɤɭɸ ɚɤɬɢɜ-
ɧɨɫɬɶ, ɤɨɬɨɪɚɹ, ɛɟɡ ɫɨɦɧɟɧɢɹ, ɩɨɥɟɡɧɚ ɞɥɹ ɩɨɞɞɟɪ-

ɠɚɧɢɹ ɝɨɦɟɨɫɬɚɡɚ ɨɪɝɚɧɢɡɦɚ ɩɪɢ ɢɧɬɟɧɫɢɜɧɵɯ ɮɢ-

ɡɢɱɟɫɤɢɯ ɡɚɝɪɭɡɤɚɯ. 
Ⱥɪɝɟɧɬɢɧɫɤɢɦɢ ɭɱɟɧɵɦɢ ɜ 2009 ɝ. ɛɵɥɨ ɩɨɤɚɡɚ-

ɧɨ, ɱɬɨ ɛɟɥɨɤ ɝɥɨɛɭɥɢɧɨɜɨɣ ɮɪɚɤɰɢɢ, ɧɚɡɵɜɚɟɦɵɣ 

11S, ɫɨɞɟɪɠɢɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɩɟɩɬɢɞɵ (ɬɪɢɩɟɩ-

ɬɢɞɵ IKP ɢ LEP ɢ ɬɟɬɪɚɩɟɩɬɢɞɵ ALEP ɢ VIKP) ɫ 
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ɚɧɬɢɝɢɩɟɪɬɟɧɡɢɜɧɵɦ ɞɟɣɫɬɜɢɟɦ [29, 40], ɱɬɨ ɷɤɫɩɟ-

ɪɢɦɟɧɬɚɥɶɧɨ ɩɨɞɬɜɟɪɠɞɟɧɨ ɫ ɩɨɦɨɳɶɸ ɚɧɚɥɢɡɚ 

ɢɧɝɢɛɢɪɨɜɚɧɢɹ ȺɉɎ in vitro, ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɥ ɡɧɚ-

ɱɟɧɢɹ IC50 6,32 ɦɆ ɢ 175 ɦɤɆ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ⱦɚɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɛɵɥɨ ɩɟɪɜɵɦ, ɝɞɟ ɩɪɟɞɨɫ-
ɬɚɜɥɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɚɧɬɢ-

ɝɢɩɟɪɬɟɧɡɢɜɧɨɣ ɰɟɧɧɨɫɬɢ ɚɦɚɪɚɧɬɚ. ȼ ɱɚɫɬɧɨɫɬɢ, 

ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɞɥɹ ɝɢɞɪɨɥɢɡɚ ɩɪɨɬɟɢɧɨɜ ɚɦɚ-

ɪɚɧɬɚ ɧɟɨɛɯɨɞɢɦɵɦ ɮɟɪɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɚɥɶɤɚ-

ɥɚɡɚ [31]. ɗɬɨɬ ɮɟɪɦɟɧɬ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɝɨ ɜɵɫɜɨɛɨɠɞɟɧɢɹ ɩɪɢ ɝɢɞɪɨɥɢɡɟ ɛɟɥ-

ɤɨɜ ɝɥɨɛɭɥɢɧɨɜɨɣ ɮɪɚɤɰɢɢ ɚɧɬɢɝɢɩɟɪɬɟɧɡɢɜɧɵɯ 
ɩɟɩɬɢɞɨɜ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɜɥɢɹɸɬ ɧɚ ɚɤɬɢɜɧɨɫɬɶ 
ɚɧɝɢɨɬɟɧɡɢɧ-ɤɨɧɜɟɪɬɢɪɭɸɳɟɝɨ ɮɟɪɦɟɧɬɚ (ACE-I) 

[29, 40]. ɉɨ ɦɧɟɧɢɸ T.H. Gamel ɢ J. P. Linssen, ɪɟ-

ɝɭɥɹɰɢɹ ɚɪɬɟɪɢɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɝɢɞ-

ɪɨɥɢɡɚɬɨɜ ɛɟɥɤɚ ɚɦɚɪɚɧɬɚ ɦɨɠɟɬ ɢɦɟɬɶ ɩɨɡɢɬɢɜ-
ɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɩɚɬɨɥɨɝɢɢ ɫɟɪɞɰɚ [18]. Ɇɨɠɧɨ, ɜɟɪɨɹɬɧɨ, ɷɤɫɬɪɚɩɨ-

ɥɢɪɨɜɚɬɶ, ɱɬɨ ɢ ɭ ɫɩɨɪɬɫɦɟɧɨɜ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɩɪɨɞɭɤɬɨɜ ɛɟɥɤɨɜɨɝɨ ɩɪɨ-

ɢɫɯɨɠɞɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɚɦɚɪɚɧɬɚ ɛɭɞɭɬ ɧɚɛɥɸɞɚɬɶ-
ɫɹ ɩɨɞɨɛɧɵɟ ɩɨɡɢɬɢɜɧɵɟ ɢɡɦɟɧɟɧɢɹ ɦɢɨɤɚɪɞɚ ɩɭ-
ɬɟɦ ɷɤɨɧɨɦɢɡɚɰɢɢ ɟɝɨ ɪɚɛɨɬɵ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɚɫɬɢɱɧɨɝɨ ɛɟɥɤɨɜɨɝɨ ɝɢɞɪɨɥɢɡɚ 

ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɢɧɝɪɟɞɢɟɧɬɵ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɭɳɟɫɬɜɟɧɧɵɣ ɢɧɬɟɪɟɫ ɞɥɹ ɪɚɡ-
ɪɚɛɨɬɤɢ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ [38]. Ⱥɦɚ-

ɪɚɧɬɨɜɨɟ ɡɟɪɧɨ, ɤɨɬɨɪɨɟ ɢɡɜɟɫɬɧɨ ɫɜɨɢɦ ɩɢɬɚɬɟɥɶ-
ɧɵɦ ɫɜɨɣɫɬɜɚ, ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɞɜɟ ɨɫɧɨɜɧɵɟ 

ɮɪɚɤɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ 

ɪɚɫɳɟɩɥɟɧɢɹ: ɜɨ-ɩɟɪɜɵɯ, ɝɢɩɟɪɩɪɨɬɟɢɧɨɜɭɸ ɦɭɤɭ 
ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɩɪɢɦɟɪɧɨ 40% ɛɟɥɤɨɜ ɫ ɩɨɥɧɵɦ 

ɚɦɢɧɨɤɢɫɥɨɬɧɵɦ ɩɪɨɮɢɥɟɦ, ɜɤɥɸɱɚɹ ɧɟɡɚɦɟɧɢ-

ɦɵɟ ɚɦɢɧɨɤɢɫɥɨɬɵ (ȿȺȺ), ɚ, ɜɨ-ɜɬɨɪɵɯ, ɜɵɫɨɤɨ-

ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɦɚɧɧɭɸ ɤɪɭɩɭ ɫ ɫɨɞɟɪɠɚɧɢɟɦ 90% 

ɤɪɚɯɦɚɥɚ. ɋɦɟɫɶ ɨɛɨɢɯ ɩɪɨɞɭɤɬɨɜ ɫɨɡɞɚɟɬ ɫɵɪɶɟ, 

ɩɨɞɯɨɞɹɳɟɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɨɞɭɤ-
ɬɨɜ. ɉɪɨɰɟɞɭɪɭ ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ ɩɟɩɬɢɞɧɨɝɨ ɝɢɞ-

ɪɨɥɢɡɚ ɫɦɟɫɢ, ɫɨɞɟɪɠɚɳɟɣ ɜ ɪɚɜɧɵɯ ɱɚɫɬɹɯ ɚɦɚ-

ɪɚɧɬɨɜɭɸ ɝɢɩɟɪɩɪɨɬɟɢɧɨɜɭɸ ɦɭɤɭ ɢ ɦɚɧɧɭɸ ɤɪɭɩɭ 
ɚɦɚɪɚɧɬɚ, ɩɪɨɜɨɞɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɦɟɪɱɟ-

ɫɤɢɯ ɩɪɨɬɟɢɧɚɡ Alcalase™ ɢ Flavourzyme™. Ƚɥɭɛɢ-

ɧɚ ɝɢɞɪɨɥɢɡɚ ɫɨɫɬɚɜɥɹɥɚ ɨɬ 30% ɞɨ 58%. Ɇɨɥɟɤɭ-
ɥɹɪɧɵɟ ɦɚɫɫɵ ɩɨɥɭɱɟɧɧɵɯ ɩɟɩɬɢɞɨɜ ɢ ɩɨɥɢɩɟɩɬɢ-

ɞɨɜ ɤɨɥɟɛɚɥɢɫɶ ɨɬ 0,5 ɞɨ 240 ɤȾɚ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ 

ɩɨɥɧɨɝɨ ɚɦɢɧɨɤɢɫɥɨɬɧɨɝɨ ɫɨɫɬɚɜɚ ɢɫɯɨɞɧɨɝɨ ɫɵ-

ɪɶɹ. 

ɂɡ ɝɨɬɨɜɵɯ ɩɪɨɞɭɤɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫ-
ɩɨɥɶɡɨɜɚɧɵ ɤɚɤ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɩɪɨɞɭɤɬɵ ɩɢɬɚ-

ɧɢɹ ɫɩɨɪɬɫɦɟɧɨɜ, ɫɥɟɞɭɟɬ ɭɩɨɦɹɧɭɬɶ ɧɢɡɤɨɤɚɥɨ-

ɪɢɣɧɭɸ, ɧɨ ɫɨɞɟɪɠɚɳɭɸ ɩɨɜɵɲɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɯ ɩɪɨɬɟɢɧɨɜ, ɚɦɚɪɚɧɬɨɜɭɸ ɦɭɤɭ. 
ɇɚ ɪɵɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɛɟɡɝɥɸɬɟɧɨɜɵɟ ɦɭɱɧɵɟ 

ɚɦɚɪɚɧɬɨɜɵɟ, ɚɦɚɪɚɧɬɨɜɨ-ɪɢɫɨɜɵɟ ɫɦɟɫɢ, ɩɪɟɞɧɚ-

ɡɧɚɱɟɧɧɵɟ ɞɥɹ ɜɵɩɟɱɤɢ ɤɨɧɞɢɬɟɪɫɤɢɯ ɢ ɯɥɟɛɨɛɭ-
ɥɨɱɧɵɯ ɢɡɞɟɥɢɣ ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɫɩɟɤɬɪɚ ɩɪɢɦɟ-

ɧɟɧɢɹ. Ⱥɦɚɪɚɧɬɨɜɚɹ ɦɭɤɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɹɜɥɹɟɬɫɹ 

ɰɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɧɟɡɚɦɟɧɢɦɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ, 
ɚɧɬɢɨɤɫɢɞɚɧɬɨɜ ɢ ɫɩɨɫɨɛɧɚ ɭɫɤɨɪɹɬɶ ɩɪɨɰɟɫɫɵ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. Ɉɞɧɚɤɨ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɥɧɨ-

ɰɟɧɧɨɝɨ ɛɟɥɤɨɜɨɝɨ ɫɨɫɬɚɜɚ ɬɚɤɭɸ ɦɭɤɭ ɧɟɨɛɯɨɞɢɦɨ 

ɨɛɨɝɚɳɚɬɶ ɡɚ ɫɱɟɬ ɞɪɭɝɢɯ ɩɪɨɬɟɢɧɨɜ. 
Ⱦɟɬɚɥɶɧɵɣ ɨɛɡɨɪ ɫɨɫɬɚɜɚ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ 

(ɥɢɫɬɶɹ, ɫɟɦɟɧɚ) ɚɦɚɪɚɧɬɚ, ɟɝɨ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ 

ɢ ɦɟɬɨɞɨɥɨɝɢɣ ɢɡɜɥɟɱɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ 
ɜɟɳɟɫɬɜ ɢɡ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɩɪɨɜɟɞɟɧ ɜ ɪɚɛɨɬɟ 

Venskutonis P. R. ɢ Kraujalis P. [40]. ɉɨɤɚɡɚɧɨ, ɱɬɨ 

ɥɢɩɢɞɵ ɫɟɦɹɧ ɫɨɞɟɪɠɚɬ ɬɪɢɚɰɢɥɝɥɢɰɟɪɨɥɵ (TAG), 

ɮɨɫɮɨɥɢɩɢɞɵ, ɫɤɜɚɥɟɧ ɢ ɠɢɪɨɪɚɫɬɜɨɪɢɦɵɟ ɜɢɬɚ-

ɦɢɧɵ, ɬɚɤɢɟ ɤɚɤ ɬɨɤɨɮɟɪɨɥɵ. ȼ ɱɚɫɬɧɨɫɬɢ, TAG ɜ 
ɥɢɩɢɞɧɵɯ ɮɪɚɤɰɢɹɯ A. caudatus ɢ A. cruentus, ɜɵ-

ɞɟɥɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɷɤɫɬɪɚɤɰɢɢ ɩɟɬɪɨɥɟɣɧɵɦ 

ɷɮɢɪɨɦ, ɫɨɫɬɚɜɥɹɥɢ 80,3% ɢ 82,3% ɨɬ ɜɫɟɣ ɥɢɩɢɞ-

ɧɨɣ ɮɪɚɤɰɢɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɍɚɤɠɟ ɜ ɦɚɫɥɟ ɚɦɚ-

ɪɚɧɬɚ ɫɨɞɟɪɠɚɬɫɹ ɮɢɬɨɫɬɟɪɨɥɵ, ɜɨɫɤɢ ɢ ɬɟɪɩɟɧɨ-

ɜɵɟ ɫɩɢɪɬɵ, ɩɪɢɱɟɦ ɫɨɞɟɪɠɚɧɢɟ ɜɫɟɯ ɷɬɢɯ ɤɨɦɩɨ-

ɧɟɧɬɨɜ ɜ ɫɟɦɟɧɚɯ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜɢɫɹɬ ɢɦɟɧɧɨ ɨɬ 
ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ [13, 41]. ɋɩɨɫɨɛɵ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ 

ɚɦɚɪɚɧɬɚ, ɫɨɫɬɚɜ ɜɨɡɞɭɯɚ ɢ ɪɟɠɢɦɵ ɬɟɪɦɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ ɬɚɤɠɟ ɜɥɢɹɸɬ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɥɢɩɢɞɨɜ ɢ 

ɢɯ ɫɨɫɬɚɜ. Ɏɨɫɮɨɥɢɩɢɞɧɚɹ ɮɪɚɤɰɢɹ ɜ ɫɵɪɶɟ ɭɤɚ-

ɡɚɧɧɵɯ ɜɢɞɨɜ ɚɦɚɪɚɧɬɚ ɫɨɫɬɚɜɥɹɥɚ 10,2% ɢ 9,1% 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɢɚɰɢɥɝɥɢɰɟɪɨɥɵ ‒ 6,5% ɢ 5,1%, 

ɦɨɧɨɚɰɢɥɝɥɢɰɟɪɨɥɵ ‒ 3,0% ɢ 3,5%, ɚ ɫɨɞɟɪɠɚɧɢɟ 

ɫɤɜɚɥɟɧɚ ɫɨɫɬɚɜɥɹɥɨ 4,8% ɢ 4,9% ɦɚɫɥɚ ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ. Ʌɢɩɨɮɢɥɶɧɚɹ ɮɪɚɤɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɷɤɫɬ-
ɪɚɝɢɪɨɜɚɧɚ ɢɡ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɧɟɩɨɥɹɪɧɵɦɢ ɨɪɝɚ-

ɧɢɱɟɫɤɢɦɢ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ, ɬɚɤɢɦɢ, ɤɚɤ ɝɟɤɫɚɧ ɢ 

ɩɟɬɪɨɥɟɣɧɵɣ ɷɮɢɪ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɧɞɚɪɬ-
ɧɵɯ ɩɪɨɰɟɞɭɪ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɝɚɡɨɜ ɩɨɞ ɤɪɢɬɢɱɟ-

ɫɤɢɦ ɞɚɜɥɟɧɢɟɦ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ - ɞɢɨɤɫɢɞɚ ɭɝ-
ɥɟɪɨɞɚ (ɋɈ2-ɷɤɫɬɪɚɤɰɢɹ). Ɇɚɫɥɨ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ 
ɜɵɞɟɥɟɧɨ ɢɡ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɩɭɬɟɦ ɩɪɟɫɫɨɜɚɧɢɹ; 

ɧɨ ɷɬɨɬ ɫɩɨɫɨɛ, ɩɨ ɦɧɟɧɢɸ ɚɜɬɨɪɨɜ ɪɚɛɨɬɵ [41], 

ɨɞɧɚɤɨ, ɧɟ ɫɨɜɩɚɞɚɸɳɟɦɭ ɫ ɨɛɳɟɩɪɢɧɹɬɨɣ ɬɨɱɤɨɣ 

ɡɪɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɰɟɧɧɨɫɬɢ ɦɚɫɥɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɭɬɟɦ ɯɨɥɨɞɧɨɝɨ 

ɨɬɠɢɦɚ (ɩɪɟɫɫɨɜɚɧɢɹ), ɧɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɥɭɱɟɧɢɸ 

ɩɪɨɞɭɤɬɚ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɢ ɜɵɫɨɤɨɣ ɧɭɬɪɢɬɢɜ-

ɧɨɣ ɰɟɧɧɨɫɬɢ. Ɉɫɧɨɜɧɵɦɢ ɠɢɪɧɵɦɢ ɤɢɫɥɨɬɚɦɢ ɜ 
ɦɚɫɥɟ, ɩɨɥɭɱɟɧɧɨɦ ɢɡ ɫɟɦɹɧ 11 ɝɟɧɨɬɢɩɨɜ ɱɟɬɵɪɟɯ 
ɜɢɞɨɜ ɚɦɚɪɚɧɬɚ ɹɜɥɹɥɢɫɶ ɩɚɥɶɦɢɬɢɧɨɜɚɹ (ɨɬ 
19,1% ɞɨ 23,4%), ɨɥɟɢɧɨɜɚɹ (ɨɬ 18,7% ɞɨ 38,9%) ɢ 

ɥɢɧɨɥɟɧɨɜɚɹ (ɨɬ 36,7% ɞɨ 55,9%) ɫɨ ɫɬɟɩɟɧɶɸ ɧɟ-

ɧɚɫɵɳɟɧɧɨɫɬɢ (ɨɬɧɨɲɟɧɢɟ S/U) ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 
0,26 ɞɨ 0,32. 

ȼ ɩɪɨɜɟɞɟɧɧɨɦ ɜ 2015 ɝ. ɝɪɭɩɩɨɣ ɫɨɬɪɭɞɧɢɤɨɜ 
ɤɚɮɟɞɪɵ ɧɭɬɪɢɬɢɜɧɵɯ ɧɚɭɤ ɢ ɩɢɬɚɧɢɹ ɱɟɥɨɜɟɤɚ 

ɍɧɢɜɟɪɫɢɬɟɬɚ ɲɬɚɬɚ ɂɥɥɢɧɨɣɫ (ɋɒȺ) ɢɫɫɥɟɞɨɜɚ-



 Ɏɿɡɢɱɧɟ ɜɢɯɨɜɚɧɧɹ ɿ ɫɩɨɪɬ 

 272 ɍɤɪɚʀɧɫɶɤɢɣ ɠɭɪɧɚɥ ɦɟɞɢɰɢɧɢ, ɛɿɨɥɨɝɿʀ ɬɚ ɫɩɨɪɬɭ – Ɍɨɦ 3, № 7 (16) 

ɧɢɢ ɛɵɥɢ ɨɰɟɧɟɧɵ ɛɟɥɤɢ ɚɦɚɪɚɧɬɚ, ɩɪɟɞɫɬɚɜɥɟɧ-

ɧɵɟ ɜ ɛɚɡɟ ɞɚɧɧɵɯ UniProt, ɧɚ ɩɪɟɞɦɟɬ ɩɨɬɟɧɰɢ-

ɚɥɶɧɨɝɨ ɛɢɨɚɤɬɢɜɧɨɝɨ ɩɟɩɬɢɞɚ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ 
BIOPEP [26]. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɩɪɨɬɟɢɧɟ ɫɟɦɹɧ ɚɦɚ-

ɪɚɧɬɚ ɫɨɞɟɪɠɢɬɫɹ 15 ɨɫɧɨɜɧɵɯ ɛɟɥɤɨɜ, ɜ ɬɨɦ ɱɢɫ-
ɥɟ, ɬɚɤɢɯ ɤɚɤ ɝɥɨɛɭɥɢɧ 11S, 7S ɝɥɨɛɭɥɢɧ, ɢɧɝɢɛɢ-

ɬɨɪ α-ɚɦɢɥɚɡɵ, ɢɧɝɢɛɢɬɨɪ ɬɪɢɩɫɢɧɚ, ɩɪɨɬɢɜɨɦɢɤ-
ɪɨɛɧɵɟ ɛɟɥɤɢ, ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɣ ɥɢɩɢɞ-ɬɪɚɧɫɮɟɪ-

ɛɟɥɨɤ 1, ɰɢɧɤ-ɰɢɧɤ ɛɟɥɤɨɜɵɣ ɛɟɥɨɤ (zinc finger), 

ɩɪɨɫɢɫɬɟɦɢɧ, ɚɦɚɪɚɧɬɨɜɵɣ ɚɥɶɛɭɦɿɧ 1, ɚ ɬɚɤɠɟ 

ɪɹɞ ɮɟɪɦɟɧɬɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, ɝɥɸɤɨɡɨ-1-ɮɨɫɮɚɬ-
ɚɞɟɧɢɥɬɪɚɧɫɮɟɪɚɡɚ, ɝɥɸɤɨɡɢɥɬɪɚɧɫɮɟɪɚɡɚ, ɩɨɥɢ-

ɚɦɢɧɨɤɫɢɞɚɡɚ, ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɚɹ ɤɪɚɯɦɚɥɶɧɚɹ 

ɫɢɧɬɚɡɚ 1 ɢ ɚɰɟɬɨɥɚɤɬɚɬ-ɫɢɧɬɚɡɚ. Ⱦɥɹ ɦɧɨɝɢɯ ɛɟɥ-

ɤɨɜ ɛɵɥɚ ɯɚɪɚɤɬɟɪɧɚ ɜɵɫɨɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨɹɜ-
ɥɟɧɢɹ ɫɜɨɣɫɬɜ ɩɟɩɬɢɞɧɵɯ ɢɧɝɢɛɢɬɨɪɨɜ ȺɉɎ 

(Ⱥ=0,161-0,362), ɫɜɹɡɚɧɧɵɯ ɫ ɪɟɝɭɥɹɰɢɟɣ ɚɪɬɟɪɢ-

ɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɢɧɝɢɛɢɬɨɪɚ ɞɢɩɟɩɬɢ-

ɞɢɥɩɟɩɬɢɞɚɡɵ IV (Ⱥ=0,003-0,087). Ⱦɪɭɝɢɟ ɛɟɥɤɢ 

ɩɨɤɚɡɚɥɢ ɧɚɥɢɱɢɟ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ (Ⱥ=0,012-

0,063) ɢ ɫɬɢɦɭɥɢɪɭɸɳɟɣ ɝɥɸɤɨɡɭ ɚɤɬɢɜɧɨɫɬɢ 

(Ⱥ=0,023-0,042), ɚ ɬɚɤɠɟ ɚɧɬɢɬɪɨɦɛɨɬɢɱɟɫɤɢɟ 

(Ⱥ=0,002-0,031) ɢ ɩɪɨɬɢɜɨɪɚɤɨɜɵɟ ɫɜɨɣɫɬɜɚ 

(Ⱥ=0,001-0,042). Ɋɟɡɭɥɶɬɚɬɵ ɷɬɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɩɨɞɬɜɟɪɠɞɚɸɬ ɤɨɧɰɟɩɰɢɸ ɨ ɬɨɦ, ɱɬɨ ɡɟɪɧɨ ɚɦɚɪɚɧ-

ɬɚ ɦɨɠɟɬ ɛɵɬɶ ɱɚɫɬɶɸ «ɡɞɨɪɨɜɨɣ» ɞɢɟɬɵ ɢ ɬɟɦ 

ɫɚɦɵɦ ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɪɚɡɜɢɬɢɟ ɯɪɨɧɢɱɟɫɤɢɯ ɡɚɛɨ-

ɥɟɜɚɧɢɣ ɱɟɥɨɜɟɤɚ [26]. 

Ɉɞɢɧ ɢɡ ɥɭɱɲɢɯ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ ɨɛɡɨɪɨɜ ɨɬ-
ɧɨɫɢɬɟɥɶɧɨ ɫɨɫɬɚɜɚ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɟ-

ɦɹɧ ɚɦɚɪɚɧɬɚ ɜ ɫɜɨɟ ɜɪɟɦɹ (2013) ɛɵɥ ɫɞɟɥɚɧ ɡɚ-

ɜɟɞɭɸɳɟɣ ɥɚɛɨɪɚɬɨɪɢɟɣ ɮɢɬɨɯɢɦɢɢ ɐɟɧɬɪɚɥɶɧɨ-

ɝɨ ɋɢɛɢɪɫɤɨɝɨ ɛɨɬɚɧɢɱɟɫɤɨɝɨ ɫɚɞɚ ɋɈ ɊȺɇ ɩɪɨ-

ɮɟɫɫɨɪɨɦ Ƚ. ɂ. ȼɵɫɨɱɢɧɨɣ. ȼ ɱɚɫɬɧɨɫɬɢ, ɜ ɷɬɨɣ 

ɫɬɚɬɶɟ ɢɞɟɬ ɪɟɱɶ ɨ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɰɟɧɧɨɫɬɢ ɦɚɫɥɚ 

ɚɦɚɪɚɧɬɚ, ɨɛɥɚɞɚɸɳɟɝɨ ɜɵɪɚɠɟɧɧɵɦ ɚɧɬɢɨɤɫɢ-

ɞɚɧɬɧɵɦ, ɦɟɦɛɪɚɧɨɫɬɚɛɢɥɢɡɢɪɭɸɳɢɦ, ɩɪɨɬɢɜɨ-

ɫɩɚɥɢɬɟɥɶɧɵɦ ɢ ɚɧɚɥɝɟɡɢɪɭɸɳɢɦ ɞɟɣɫɬɜɢɟɦ [3]. 

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɟɦɟɧɚɯ ɷɬɨɝɨ ɪɚɫɬɟɧɢɹ ɫɨɞɟɪɠɚɬɫɹ 

ɬɚɤɠɟ ɥɸɬɟɢɧ ɢ ɡɟɚɤɫɚɧɬɢɧ, ɚ ɩɪɟɨɛɥɚɞɚɸɳɢɦɢ 

ɬɨɤɨɮɟɪɨɥɚɦɢ ɜ ɫɟɦɟɧɚɯ ɚɦɚɪɚɧɬɚ ɹɜɥɹɸɬɫɹ α- ɢ 

δ-ɬɨɤɨɮɟɪɨɥ [17]. Ȼɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɚɧɬɢɨɤɫɢ-

ɞɚɧɬɧɵɟ ɫɜɨɣɫɬɜɚ ɚɦɚɪɚɧɬɚ ɨɩɨɫɪɟɞɭɸɬɫɹ ɧɟ 

ɬɨɥɶɤɨ ɧɚɥɢɱɢɟɦ ɫɤɜɚɥɟɧɚ, ɧɨ ɢ ɮɟɧɨɥɚɦɢ ɢ ȕ-

ɚɬɢɧɢɧɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɝɢɞɪɨɮɢɥɶɧɵɟ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɦɚɫɥɚ ɫɜɹɡɚɧɵ ɫ ɧɚɥɢɱɢɟɦ ɜ ɧɟɦ 71,58–

72,44% ɧɚɫɵɳɟɧɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ (UFA), ɬɨɤɨ-

ɮɟɪɨɥɨɜ ɢ ɤɚɪɨɬɢɧɨɢɞɨɜ [37]. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ 

ɷɬɢ ɢ ɞɪɭɝɢɟ ɫɜɨɣɫɬɜɚ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɩɨɞɬɜɟɪ-

ɠɞɟɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɥɨ-

ɝɢɣ [36, 38, 39]. ȼ ɫɬɚɬɶɟ Ƚ. ɂ. ȼɵɫɨɱɢɧɨɣ ɨɛɫɭɠɞɚ-

ɟɬɫɹ ɬɚɤɠɟ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɢɦɟɸɳɢɟɫɹ ɜ ɦɚɫɥɟ 

ɚɦɚɪɚɧɬɚ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ ɫɩɨ-

ɫɨɛɫɬɜɭɸɬ ɮɨɪɦɢɪɨɜɚɧɢɸ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɡɞɨɪɨ-

ɜɶɹ, ɨɫɨɛɟɧɧɨ ɜ ɫɧɢɠɟɧɢɢ ɪɢɫɤɚ ɪɚɡɜɢɬɢɹ ɩɚɬɨɥɨ-

ɝɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɤɢɫɥɢɬɟɥɶɧɵɦ ɫɬɪɟɫɫɨɦ, (ɪɚɤ, 
ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɟ ɡɚɛɨɥɟɜɚɧɢɹ, ɞɢɚɛɟɬ ɢ ɨɠɢ-

ɪɟɧɢɟ) [3]. 

Ɇɚɫɥɨ ɩɥɨɞɨɜ (ɫɟɦɹɧ) ɚɦɚɪɚɧɬɚ, ɤɚɤ ɩɨɤɚɡɵɜɚ-

ɸɬ ɪɟɡɭɥɶɬɚɬɵ ɫɨɜɪɟɦɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɨɛɥɚ-

ɞɚɟɬ ɜɵɪɚɠɟɧɧɵɦ ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɦ, ɚɧɬɢɬɨɤɫɢɱɟ-

ɫɤɢɦ, ɝɟɩɚɬɨɩɪɨɬɟɤɬɨɪɧɵɦ ɞɟɣɫɬɜɢɟɦ ɞɚɠɟ ɩɪɢ 

ɧɚɪɭɠɧɨɦ ɩɪɢɦɟɧɟɧɢɢ. Ʉɨɝɞɚ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ 

ɤɨɠɭ ɤɪɵɫ ɨɛɪɚɛɚɬɵɜɚɥɢ ɚɦɚɪɚɧɬɨɜɵɦ ɦɚɫɥɨɦ, 

ɫɪɚɜɧɢɬɟɥɶɧɵɦ ɜɟɳɟɫɬɜɨɦ ɢɥɢ ɤɨɧɬɪɨɥɶɧɵɦ ɜɟ-

ɳɟɫɬɜɨɦ, ɚ ɡɚɬɟɦ ɩɨɞɜɟɪɝɚɥɢ ɞɟɣɫɬɜɢɸ ɪɚɡɥɢɱɧɵɯ 
ɬɨɤɫɢɱɧɵɯ ɢ ɨɤɫɢɞɚɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɞɥɹ ɢɡɭɱɟɧɢɹ 

ɜɥɢɹɧɢɹ ɦɚɫɥɚ ɚɦɚɪɚɧɬɚ, ɬɨ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ 

ɨɧɨ ɨɛɥɚɞɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɢ ɞɨɡɨɡɚɜɢɫɢɦɵɦ 

ɷɮɮɟɤɬɨɦ ɤɚɤ in vivo, ɬɚɤ ɢ in vitro. Ƚɟɩɚɬɨɩɪɨɬɟɤ-
ɬɨɪɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɚɦɚɪɚɧɬɨɜɨɝɨ ɦɚɫɥɚ ɛɵɥɚ ɩɨɞ-

ɬɜɟɪɠɞɟɧɚ ɞɚɧɧɵɦɢ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɦɨɪɮɨɥɨɝɢ-

ɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɗɬɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨɤɚɡɵ-

ɜɚɟɬ, ɱɬɨ ɦɚɫɥɨ ɚɦɚɪɚɧɬɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɪɟɞɨɬ-
ɜɪɚɳɟɧɢɹ ɢ ɭɦɟɧɶɲɟɧɢɹ ɭɯɭɞɲɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɤɚɧɟɣ (ɢ ɤɥɟɬɨɤ) ɩɟɱɟɧɢ, ɱɬɨ ɨɫɨ-

ɛɟɧɧɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɞɨɡ 300 ɦɝ × ɤɝ–1, ɢ ɩɨɞɬɜɟɪ-

ɠɞɚɟɬɫɹ ɤɚɤ ɧɨɪɦɚɥɢɡɚɰɢɟɣ ɩɨɤɚɡɚɬɟɥɟɣ ɚɤɬɢɜɧɨ-

ɫɬɢ ɩɟɱɟɧɨɱɧɵɯ ɦɚɪɤɟɪɧɵɯ ɮɟɪɦɟɧɬɨɜ, ɬɚɤ ɢ ɚɧɚ-

ɥɢɡɨɦ ɞɚɧɧɵɯ ɨɬɫɭɬɫɬɜɢɹ ɫɬɪɭɤɬɭɪɧɵɯ ɢɡɦɟɧɟɧɢɣ 

ɝɟɩɚɬɨɰɢɬɨɜ [27]. 

ɇɚ ɫɟɝɨɞɧɹ ɚɦɚɪɚɧɬɨɜɨɟ ɦɚɫɥɨ ɡɚɩɚɬɟɧɬɨɜɚɧɨ 

ɤɚɤ ɢɦɦɭɧɨɦɨɞɭɥɢɪɭɸɳɟɟ ɫɪɟɞɫɬɜɨ, ɤɨɬɨɪɨɟ ɦɨ-

ɠɟɬ ɛɵɬɶ ɫ ɭɫɩɟɯɨɦ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɤɨɪɪɟɤɰɢɢ 

ɜɬɨɪɢɱɧɵɯ ɢɦɦɭɧɨɞɟɮɢɰɢɬɧɵɯ ɫɨɫɬɨɹɧɢɣ, ɦɟɬɚɛɨ-

ɥɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ, ɞɢɫɮɭɧɤɰɢɢ ɀɄɌ [10, 11], ɬ.ɟ. 

ɜɩɨɥɧɟ ɨɛɨɫɧɨɜɚɧɧɨ ɦɨɠɟɬ ɧɚɣɬɢ ɫɜɨɟ ɦɟɫɬɨ ɜ 
ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɰɟɧɧɵɯ ɧɭɬɪɢɟɧɬɨɜ ɞɥɹ ɨɩɬɢ-

ɦɢɡɚɰɢɢ ɦɟɬɚɛɨɥɢɡɦɚ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɫɩɨɪɬɫɦɟ-

ɧɨɜ. 
ɇɟ ɬɨɥɶɤɨ ɚɦɚɪɚɧɬɨɜɨɦɭ ɦɚɫɥɭ, ɧɨ ɢ ɡɟɥɟɧɨɣ 

ɦɚɫɫɟ ɪɚɫɬɟɧɢɹ, ɤɚɤ ɭɫɬɚɧɨɜɥɟɧɨ ɜ ɪɚɛɨɬɟ [22], ɜ 
ɩɨɥɧɨɣ ɦɟɪɟ ɩɪɢɫɭɳɢ ɚɧɬɢɦɢɤɪɨɛɧɵɟ ɫɜɨɣɫɬɜɚ. 

Ⱥɜɬɨɪɚɦɢ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɥɢɫɬɶɹ A. viridis ɢ 

ɷɤɫɬɪɚɤɬɵ ɫɬɟɛɥɹ ɪɚɫɬɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɩɨɦɨ-

ɳɶɸ ɪɚɡɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɬɚɤɢɯ ɤɚɤ ɯɥɨɪɨɮɨɪɦ, 

ɷɬɚɧɨɥ ɢ ɦɟɬɚɧɨɥ, ɢ ɨɰɟɧɟɧ ɢɯ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɣ 

ɩɨɬɟɧɰɢɚɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɯ 
(Staphylococcus aureus) ɢ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ 
(Escherichia coli, Klebsiella pneumoniae, 

Pseudomonas aeruginosa ɢ ɞɪ.) ɛɚɤɬɟɪɢɣ. ɋɪɚɜɧɢ-

ɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ANOVA ɩɨɤɚɡɚɥ, ɱɬɨ ɫɭɳɟɫɬɜɭɟɬ 
ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɚɧɬɢɦɢɤɪɨɛɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɷɤɫ-
ɬɪɚɤɬɨɜ ɫɬɟɛɥɹ ɢ ɥɢɫɬɶɟɜ ɪɚɫɬɟɧɢɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ (ɪ < 0,05), ɨɞɧɚɤɨ 

ɜɵɪɚɠɟɧɧɨɫɬɶ ɚɧɬɢɦɢɤɪɨɛɧɨɝɨ ɞɟɣɫɬɜɢɹ ɨɬ ɪɚɫ-
ɬɜɨɪɢɬɟɥɹ ɡɚɜɢɫɟɥɚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɷɤɫɬɪɚɤɬ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɬɚɧɨɥɚ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɛɨɥɶɲɢɣ 

ɚɧɬɢɦɢɤɪɨɛɧɵɣ ɷɮɮɟɤɬ, ɱɟɦ ɦɟɬɚɧɨɥɨɜɵɟ ɢ ɯɥɨ-

ɪɨɮɨɪɦɟɧɧɵɟ ɷɤɫɬɪɚɤɬɵ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɢ-
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ɞɟɬɟɥɶɫɬɜɭɸɬ, ɱɬɨ ɪɚɫɬɢɬɟɥɶɧɵɟ ɷɤɫɬɪɚɤɬɵ ɚɦɚ-

ɪɚɧɬɚ ɨɛɥɚɞɚɸɬ ɜɵɪɚɠɟɧɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ ɚɧɬɢ-

ɦɢɤɪɨɛɧɨɝɨ ɞɟɣɫɬɜɢɹ [19, 20, 23, 24], ɧɚ ɱɟɦ ɢ ɨɫ-
ɧɨɜɚɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɜɚɪɨɜ ɢ ɦɚɫɥɚ ɷɬɨɝɨ ɪɚɫ-
ɬɟɧɢɹ ɞɥɹ ɥɟɱɟɧɢɹ ɡɚɛɨɥɟɜɚɧɢɣ ɤɨɠɢ ɢ ɜɟɪɯɧɢɯ 
ɞɵɯɚɬɟɥɶɧɵɯ ɩɭɬɟɣ [25]. ɉɨɤɚɡɚɧɚ ɬɚɤɠɟ ɩɨɬɟɧ-

ɰɢɚɥɶɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɷɤɫɬɪɚɤɬɨɜ 
A. retroflexus L. ɞɥɹ ɥɟɱɟɧɢɹ ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ ɭɪɨ-

ɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ ɫ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ, ɫɭɳɟ-

ɫɬɜɟɧɧɨ ɛɨɥɶɲɟɣ, ɱɟɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɰɢɩɪɨɮ-

ɥɨɤɫɚɰɢɧɚ [34], ɱɬɨ ɢɦɟɟɬ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ 

ɞɥɹ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɢɰ ɝɪɟɛɧɵɯ ɜɢɞɨɜ ɫɩɨɪɬɚ [2]. 

ɂɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɟɦ ɦɟɬɨɞɨɜ ɞɨɤɚɡɚɬɟɥɶɧɨɣ ɦɟɞɢɰɢɧɵ, ɨɬɧɨɫɢ-

ɬɟɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɱɚɫɬɟɣ ɚɦɚɪɚɧɬɚ (ɡɟɥɟɧɚɹ ɦɚɫɫɚ, ɦɚɫɥɨ) ɭ ɫɩɨɪɬ-
ɫɦɟɧɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ, ɞɥɹ ɫɬɢɦɭɥɹɰɢɢ ɪɚɛɨɬɨɫɩɨ-

ɫɨɛɧɨɫɬɢ, ɧɟ ɧɚɣɞɟɧɨ. Ɉɞɧɚɤɨ ɜ ɩɨɩɭɥɹɪɧɨɣ ɥɢɬɟ-

ɪɚɬɭɪɟ ɢ ɫɟɬɢ Internet ɦɨɠɧɨ ɧɚɣɬɢ ɦɧɨɝɨɱɢɫɥɟɧ-

ɧɵɟ ɞɚɧɧɵɟ ɩɨɥɟɡɧɵɯ ɫɜɨɣɫɬɜ ɤɚɲɢ, ɦɭɤɢ ɢ ɦɚɫɥɚ 

ɧɚ ɨɫɧɨɜɟ ɚɦɚɪɚɧɬɚ ɩɪɢ ɮɢɡɢɱɟɫɤɢɯ ɧɚɝɪɭɡɤɚɯ ɪɚɡ-
ɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɢ ɢɧɬɟɧɫɢɜɧɨ-

ɫɬɢ. Ɍɚɤ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɨ ɞɚɧɧɵɦ ɫɚɣɬɚ SportWiki 

ɫɩɨɪɬɫɦɟɧɵ ɢɫɩɨɥɶɡɭɸɬ ɦɚɫɥɨ (ɞɨɦɚɲɧɟɝɨ ɨɬɠɢɦɚ 

ɢ ɮɚɛɪɢɱɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ), ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɪɢ-

ɝɨɬɨɜɥɟɧɧɵɟ ɦɚɡɶ ɢ ɩɪɨɪɨɫɬɤɢ ɫɟɦɹɧ; ɭɩɨɬɪɟɛɥɹɸɬ 
ɫɟɦɟɧɚ ɚɦɚɪɚɧɬɚ ɜ ɩɢɳɭ ɜ ɜɢɞɟ ɨɬɜɚɪɟɧɧɵɯ ɰɟɥɵɯ 
ɡɟɪɟɧ, ɤɪɭɩɵ ɢ ɦɭɤɢ ɢ ɞɚɠɟ ɫɚɦɨɞɟɥɶɧɵɯ ɛɚɬɨɧɱɢ-

ɤɨɜ, ɜ ɫɨɫɬɚɜɟ ɤɨɬɨɪɵɯ 100 ɝ ɡɟɪɟɧ ɚɦɚɪɚɧɬɚ; 50 ɝ 
ɫɭɯɢɯ ɨɜɫɹɧɵɯ ɯɥɨɩɶɟɜ; ɨɞɧɚ ɫɬɨɥɨɜɚɹ ɥɨɠɤɚ ɨɬɪɭ-
ɛɟɣ ɢɡ ɚɦɚɪɚɧɬɚ; ɩɨ ɨɞɧɨɣ ɱɚɣɧɨɣ ɥɨɠɤɟ ɫɟɦɹɧ 

ɥɶɧɚ, ɦɚɤɚ ɢ ɤɭɧɠɭɬɚ; ɦɟɥɤɨɧɚɪɟɡɚɧɧɵɟ ɫɭɯɨɮɪɭɤ-
ɬɵ, ɚ ɬɚɤɠɟ ɫɥɢɜɨɱɧɨɟ ɦɚɫɥɨ, ɦɟɞ ɢ ɜɨɞɚ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɧɚ ɪɵɧɤɟ ɩɢɳɟɜɵɯ ɞɨɛɚɜɨɤ 
ɍɤɪɚɢɧɵ ɩɨɹɜɢɥɢɫɶ ɬɚɤɢɟ ɢɧɬɟɪɟɫɧɵɟ ɞɥɹ ɫɩɨɪɬɚ 

ɩɪɨɞɭɤɬɵ, ɤɚɤ ɤɚɩɫɭɥɵ ɫ ɚɦɚɪɚɧɬɨɜɵɦ ɦɚɫɥɨɦ, 

ɩɨɥɭɱɟɧɧɵɦ ɦɟɬɨɞɨɦ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɷɤɫ-
ɬɪɚɤɰɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ, «Ⱥɦɚɪɚɧɬ Ɏɨɪɬɟ», ɜɤɥɸɱɚɸ-

ɳɢɣ ɬɚɤɠɟ ɤɨɦɩɥɟɤɫ ɧɚ ɨɫɧɨɜɟ ɦɚɫɥɚ ɡɚɪɨɞɵɲɟɣ 

ɩɲɟɧɢɰɵ, ɢ ɩɢɳɟɜɚɹ ɞɨɛɚɜɤɚ ɫ ɜɵɪɚɠɟɧɧɵɦɢ ɝɟ-

ɩɚɬɨ- ɢ ɢɦɦɭɧɨɩɪɨɬɟɤɬɨɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ «Ƚɟɩɚ-

ɦɚɪ», ɫɨɞɟɪɠɚɳɚɹ, ɤɪɨɦɟ ɚɦɚɪɚɧɬɨɜɨɝɨ ɦɚɫɥɚ, 

ɷɤɫɬɪɚɤɬɵ ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ ɩɹɬɧɢɫɬɨɣ ɢ ɬɵɤɜɵ 

(ɈɈɈ «Ⱥɥɟɮ-Ʉɨɷɧ) [42]. Ɇɚɫɥɨ ɚɦɚɪɚɧɬɚ ɷɬɨɝɨ 

ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɫɨɞɟɪɠɢɬ 19,6% ɩɚɥɶɦɢɬɢɧɨɜɨɣ, 

32,2% ɨɥɟɢɧɨɜɨɣ ɢ 41,26% ‒ ɥɢɧɨɥɟɜɨɣ ɤɢɫɥɨɬɵ 

(ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɛɳɟɩɪɢɧɹɬɵɦ ɫɬɚɧɞɚɪɬɚɦ), ɚ 

ɬɚɤɠɟ 0,5% ɚɪɚɯɢɞɨɧɨɜɨɣ ɤɢɫɥɨɬɵ ɢ 8,9% ‒ ɫɤɜɚ-

ɥɟɧɚ. ɉɨ ɧɚɲɟɦɭ ɦɧɟɧɢɸ, ɬɚɤɢɟ ɩɢɳɟɜɵɟ ɞɨɛɚɜɤɢ 

ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɞɨɫ-
ɬɨɣɧɨɣ ɡɚɦɟɧɨɣ ɢɦɩɨɪɬɧɵɦ ɩɪɨɞɭɤɬɚɦ («Organic 

Cold-pressed Amaranth Oil», «Inca Gold», «Swanson 

Amaranth» ɢ ɞɪ.), ɩɨɫɤɨɥɶɤɭ ɢɦɟɸɬ ɫɨɩɨɫɬɚɜɢɦɵɣ 

ɩɨ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ ɫɨɫɬɚɜ ɢ ɛɨɥɟɟ ɤɨɧɤɭɪɟɧɬɨ-

ɫɩɨɫɨɛɧɭɸ ɰɟɧɭ, ɱɬɨ ɧɟɦɚɥɨɜɚɠɧɨ ɩɪɢ ɮɨɪɦɢɪɨ-

ɜɚɧɢɢ ɩɪɨɝɪɚɦɦ ɧɭɬɪɢɰɢɨɥɨɝɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɢ 

ɩɨɞɝɨɬɨɜɤɢ ɫɩɨɪɬɫɦɟɧɨɜ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɪɟɡɭɥɶɬɚ-

ɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɢɦɟɧɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜ-
ɧɵɯ ɫɭɛɫɬɚɧɰɢɣ ɚɦɚɪɚɧɬɚ ɫ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɞɨ-

ɤɚɡɚɬɟɥɶɧɨɫɬɢ (Ⱥ, ȼ) ɭ ɫɩɨɪɬɫɦɟɧɨɜ ɨɛɧɚɪɭɠɟɧɨ ɧɟ 

ɛɵɥɨ. ɂɦɟɸɬɫɹ ɥɢɲɶ ɟɞɢɧɢɱɧɵɟ ɢɫɬɨɱɧɢɤɢ, ɞɚɧ-

ɧɵɟ ɤɨɬɨɪɵɯ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɚɧɞɨɦɢɡɢɪɨɜɚɧɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɭ ɡɞɨɪɨɜɵɯ ɥɸɞɟɣ, ɩɨɞɬɜɟɪɠɞɚɸɬ 
ɧɚɥɢɱɢɟ ɭ ɷɤɫɬɪɚɤɬɚ ɚɦɚɪɚɧɬɚ ɫɜɨɣɫɬɜ ɩɪɹɦɨɝɨ 

ɞɨɧɚɬɨɪɚ ɨɤɫɢɞɚ ɚɡɨɬɚ [36]. Ⱥɜɬɨɪɵ ɞɚɧɧɨɣ ɪɚɛɨɬɵ 

ɞɟɥɚɸɬ ɜɵɜɨɞ, ɱɬɨ ɨɞɧɚ ɩɟɪɨɪɚɥɶɧɚɹ ɞɨɡɚ ɷɤɫ-
ɬɪɚɤɬɚ ɚɦɚɪɚɧɬɚ ɫɩɨɫɨɛɧɚ ɭɜɟɥɢɱɢɜɚɬɶ ɫɨɞɟɪɠɚ-

ɧɢɟ NO3- ɢ NO2- ɜ ɨɪɝɚɧɢɡɦɟ ɜ ɬɟɱɟɧɢɟ, ɩɨ ɦɟɧɶ-
ɲɟɣ ɦɟɪɟ, 8 ɱɚɫ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɥɭɱɲɟɧɢɸ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ 

ɢ ɦɨɠɟɬ ɩɨɦɨɱɶ ɭɥɭɱɲɢɬɶ ɨɛɳɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶ-
ɧɨɫɬɶ ɭ ɡɞɨɪɨɜɵɯ ɥɸɞɟɣ, ɜɨɜɥɟɱɟɧɧɵɯ ɜ ɢɧɬɟɧɫɢɜ-
ɧɭɸ ɞɜɢɝɚɬɟɥɶɧɭɸ ɚɤɬɢɜɧɨɫɬɶ, ɢɥɢ ɭ ɫɩɨɪɬɫɦɟɧɨɜ. 

ɉɨɫɥɟɞɧɢɦ ɷɬɚɩɨɦ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɢɥɢɫɶ 
ɩɪɨɜɟɞɟɧɧɵɟ ɧɚɦɢ ɪɚɧɞɨɦɢɡɢɪɨɜɚɧɧɵɟ ɞɜɨɣɧɵɟ-

ɫɥɟɩɵɟ ɩɥɚɰɟɛɨ-ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɚɫɥɚ ɚɦɚɪɚɧɬɚ 

(«Organic Cold-pressed Amaranth Oil»), ɭ ɥɟɝɤɨɚɬɥɟ-

ɬɨɜ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɟɫɹ ɜ ɛɟɝɟ ɧɚ ɫɪɟɞɧɢɟ ɞɢɫ-
ɬɚɧɰɢɢ 1500 ɦ ɢ 3000 ɦ. ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɩɪɢɧɹɥɢ 

ɭɱɚɫɬɢɟ ɞɜɟ ɪɚɜɧɨɰɟɧɧɵɟ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɭɱɚɫɬɧɢ-

ɤɨɜ ɝɪɭɩɩɵ ‒ ɨɫɧɨɜɧɚɹ ɢ ɩɥɚɰɟɛɨ-ɤɨɧɬɪɨɥɶ 
(ɪɚɮɢɧɢɪɨɜɚɧɧɨɟ ɩɨɞɫɨɥɧɟɱɧɨɟ ɦɚɫɥɨ), ɜ ɤɚɠɞɭɸ 

ɢɡ ɤɨɬɨɪɵɯ ɜɨɲɥɢ ɩɨ 17 ɫɩɨɪɬɫɦɟɧɨɜ-ɦɭɠɱɢɧ, ɤɜɚ-

ɥɢɮɢɤɚɰɢɢ «I ɪɚɡɪɹɞ» ɢ «ɤɚɧɞɢɞɚɬ ɜ ɦɚɫɬɟɪɚ ɫɩɨɪ-

ɬɚ ɍɤɪɚɢɧɵ», ɜ ɜɨɡɪɚɫɬɟ ɨɬ 17 ɞɨ 23 ɥɟɬ. Ɋɚɧɞɨɦɢ-

ɡɚɰɢɹ (ɩɪɨɫɬɚɹ ɫɬɪɚɬɢɮɢɰɢɪɨɜɚɧɧɚɹ) ɭɱɚɫɬɧɢɤɨɜ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɚɫɶ ɞɨ ɩɨɞɩɢɫɚɧɢɹ ɢɦɢ 

«ɂɧɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɝɥɚɫɢɹ». 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ 

ɜ ɨɫɧɨɜɧɨɣ ɝɪɭɩɩɟ ɦɚɫɥɚ ɚɦɚɪɚɧɬɚ per os ɜ ɫɭɬɨɱ-
ɧɨɣ ɞɨɡɟ 20 ɦɥ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɚɧɧɵɦɢ ɜ ɩɥɚɰɟ-

ɛɨ-ɤɨɧɬɪɨɥɟ (ɱɢɫɬɨɟ ɪɚɫɬɢɬɟɥɶɧɨɟ ɦɚɫɥɨ ɩɨɞɫɨɥ-

ɧɟɱɧɢɤɚ), ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɜɵɪɚɠɟɧɧɨɫɬɢ ɩɫɢ-

ɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɟɫɫɚ ɨɬ 44,8 ± 2,5 ɛɚɥɥɚ ɞɨ 

31,7 ± 1,4 ɛɚɥɥɚ (ɪ < 0,001). Ɍɚɤɠɟ ɩɪɢɟɦ ɦɚɫɥɚ 

ɚɦɚɪɚɧɬɚ ɜ ɬɟɱɟɧɢɟ ɱɟɬɵɪɟɯ ɧɟɞɟɥɶ ɧɚ ɷɬɚɩɟ ɧɟ-

ɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɤ ɫɨɪɟɜɧɨɜɚɧɢɹɦ ɫɨ-

ɩɪɨɜɨɠɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟɦ ɱɚɫɬɨɬɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɈɊȼɂ ɧɚ 18,8% ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɚɧɧɵɦɢ ɜ ɝɪɭɩɩɟ 

ɩɥɚɰɟɛɨ. ȼ ɬɨɠɟ ɜɪɟɦɹ, ɭ ɨɛɫɥɟɞɨɜɚɧɧɵɯ ɫɩɨɪɬ-
ɫɦɟɧɨɜ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɭɥɭɱɲɟɧɢɟ ɩɪɨɨɤɫɢɞɚɧɬ-
ɧɨ-ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɝɨ ɛɚɥɚɧɫɚ ɜ ɦɟɦɛɪɚɧɚɯ ɷɪɢɬɪɨ-

ɰɢɬɨɜ ɫɨ ɫɧɢɠɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɦɚɥɨɧɨɜɨɝɨ ɞɢ-

ɚɥɶɞɟɝɢɞɚ ɧɚ 15,3%, ɚ ɬɚɤɠɟ ɩɚɪɚɥɥɟɥɶɧɵɣ ɩɪɢ-

ɪɨɫɬ ɫɨɞɟɪɠɚɧɢɹ ɜɚɠɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɚɧɬɢɨɤɫɢ-

ɞɚɧɬɚ ‒ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɝɨ ɝɥɭɬɚɬɢɨɧɚ ɧɚ 21,4% 

ɩɪɨɬɢɜ ɞɚɧɧɵɯ ɜ ɝɪɭɩɩɟ ɩɥɚɰɟɛɨ-ɤɨɧɬɪɨɥɹ 

(ɪ < 0,05) ɜ ɨɛɨɢɯ ɢɡɦɟɪɟɧɢɹɯ. ȼ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ 

ɫɩɨɪɬɫɦɟɧɨɜ ɨɫɧɨɜɧɨɣ ɝɪɭɩɩɵ ɤ ɤɨɧɰɭ ɩɟɪɢɨɞɚ 
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ɧɚɛɥɸɞɟɧɢɹ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɫɧɢɠɟɧɢɟ ɚɤɬɢɜɧɨ-

ɫɬɢ ɚɥɚɧɢɧ- ɢ ɚɫɩɚɪɬɚɬɚɦɢɧɨɬɪɚɧɫɮɟɪɚɡ ɧɚ 12,7% 

ɢ 16,1% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɪ < 0,05 ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ), 
ɱɟɝɨ ɧɟ ɨɬɦɟɱɚɥɨɫɶ ɜ ɝɪɭɩɩɟ ɩɥɚɰɟɛɨ-ɤɨɧɬɪɨɥɹ.  

ɉɪɢ ɷɬɨɦ ɭ ɫɩɨɪɬɫɦɟɧɨɜ ɨɫɧɨɜɧɨɣ ɝɪɭɩɩɵ ɨɬ-
ɦɟɱɚɥɨɫɶ ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɛɟɝɚ ɧɚ ɢɡɭɱɚɟɦɨɦ 

ɨɬɪɟɡɤɟ ɫ 3,72 ± 9,11 ɞɨ 5,32 ± 0,12 ɦ × ɫ–1 

(ɪ < 0,05) ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ ɱɚɫɬɨɬɵ 

ɫɟɪɞɟɱɧɵɯ ɫɨɤɪɚɳɟɧɢɣ 171,90 ± 3,42 ɭɞ. × ɦɢɧ–1 

ɩɪɢ ɛɚɡɨɜɨɦ ɭɪɨɜɧɟ 121,11 ± 3,18 ɭɞ. × ɦɢɧ–1. ȼ 

ɝɪɭɩɩɟ ɩɥɚɰɟɛɨ-ɤɨɧɬɪɨɥɹ ɩɪɢɪɨɫɬ ɫɤɨɪɨɫɬɢ ɛɟɝɚ 

(ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ) ɢɡɦɟɧɢɥɫɹ 

ɫ 3,71 ± 0,12 ɦ × ɫ–1 ɥɢɲɶ ɞɨ 4,97 ± 0,10 ɦ × ɫ–1 

(ɪ < 0,05) ɩɪɢ ɩɪɢɪɨɫɬɟ ɱɚɫɬɨɬɵ ɫɟɪɞɟɱɧɵɯ ɫɨɤɪɚɳɟ-

ɧɢɣ ɨɬ ɛɚɡɨɜɵɯ ɡɧɚɱɟɧɢɣ 120,43 ± 2,74 ɭɞ. × ɦɢɧ–1 ɞɨ 

184,21 ± 3,18 ɭɞ. × ɦɢɧ–1 (ɪ < 0,05) (ɪɢɫ. 2). 

ɗɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɭɥɭɱɲɟɧɢɟ ɚɷɪɨɛɧɨɣ ɩɪɨɢɡ-
ɜɨɞɢɬɟɥɶɧɨɫɬɢ ɛɟɡ ɭɜɟɥɢɱɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ ɦɢɨ-

ɤɚɪɞ ɫɩɨɪɬɫɦɟɧɨɜ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɚɫɥɚ ɫɟ-

ɦɹɧ ɚɦɚɪɚɧɬɚ, ɩɨɫɤɨɥɶɤɭ ɛɚɡɨɜɵɟ ɭɪɨɜɧɢ ɱɚɫɬɨɬɵ 

ɫɟɪɞɟɱɧɵɯ ɫɨɤɪɚɳɟɧɢɣ ɜ ɨɛɟɢɯ ɝɪɭɩɩɚɯ ɛɵɥɢ 

ɨɞɢɧɚɤɨɜɵ (p > 0,05). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɲɢ ɞɚɧɧɵɟ ɩɨɡɜɨɥɹɸɬ ɩɪɟɞ-

ɜɚɪɢɬɟɥɶɧɨ ɝɨɜɨɪɢɬɶ ɨɛ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ, ɝɟɩɚɬɨ-

ɩɪɨɬɟɤɬɨɪɧɨɣ ɢ ɢɦɦɭɧɨɦɨɞɭɥɢɪɭɸɳɟɣ ɚɤɬɢɜɧɨɫɬɢ 

ɦɚɫɥɚ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ, ɚ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ ɩɨɡɢɬɢɜ-
ɧɨɟ ɟɝɨ ɜɥɢɹɧɢɟ ɧɚ ɭɪɨɜɟɧɶ ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɨ-

ɝɨ ɫɬɪɟɫɫɚ ɫɩɨɪɬɫɦɟɧɨɜ ‒ ɨɞɧɨɝɨ ɢɡ ɜɚɠɧɟɣɲɢɯ 
ɮɚɤɬɨɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɨɪɟɜ-
ɧɨɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɱɬɨ ɜ ɰɟɥɨɦ ɜɵɪɚɠɚɟɬ-
ɫɹ ɜ ɭɥɭɱɲɟɧɢɢ ɚɷɪɨɛɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 

ɫɩɨɪɬɫɦɟɧɨɜ. ɇɭɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɚɦɚɪɚɧɬ ɜ ɩɪɚɤ-
ɬɢɤɟ ɩɨɞɝɨɬɨɜɤɢ ɫɩɨɪɬɫɦɟɧɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ 
ɨɞɢɧ ɢɡ ɪɚɫɬɢɬɟɥɶɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɪɹɦɵɯ ɞɨɧɚɬɨ-

ɪɨɜ ɨɤɫɢɞɚ ɚɡɨɬɚ, ɧɚɪɹɞɭ ɫ ɷɤɫɬɪɚɤɬɨɦ ɤɪɚɫɧɨɣ 

ɫɜɟɤɥɵ, ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɜɵɧɨɫɥɢ-

ɜɨɫɬɢ ɫɩɨɪɬɫɦɟɧɨɜ [6].  

Ɂɚɤɥɸɱɟɧɢɟ. ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɫɬɚɬɶɟ ɫɜɟɞɟ-

ɧɢɹ ɞɚɸɬ ɨɫɧɨɜɚɧɢɹ ɝɨɜɨɪɢɬɶ ɨ ɫɟɪɶɟɡɧɵɯ  
ɩɟɪɫɩɟɤɬɢɜɚɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ 

ɪɚɫɬɟɧɢɹ ɚɦɚɪɚɧɬɚ ‒ ɢ ɥɢɫɬɶɟɜ, ɢ ɫɟɦɹɧ ‒ ɜ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟ ɩɢɳɟɜɵɯ ɞɨɛɚɜɨɤ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɵɯ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɫɩɨɪɬɫɦɟɧɨɜ.  

Ɉɞɧɚɤɨ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨ-

ɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɬɟɢɧɨɜ ɚɦɚɪɚɧɬɚ ɭ ɫɩɨɪɬɫɦɟ-

ɧɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɥɹ ɫɬɢɦɭɥɹɰɢɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨ-

ɫɬɢ, ɩɪɨɜɟɞɟɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɢ 

ɩɪɢɧɰɢɩɨɜ ɞɨɤɚɡɚɬɟɥɶɧɨɣ ɦɟɞɢɰɢɧɵ, ɩɨɤɚ ɩɪɚɤɬɢ-

ɱɟɫɤɢ ɧɟ ɧɚɣɞɟɧɨ. ɋ ɭɱɟɬɨɦ ɩɨɥɧɨɰɟɧɧɨɫɬɢ ɛɟɥ-

ɤɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɫɟɦɹɧ, ɚ ɬɚɤɠɟ ɢɡ ɡɟɥɟɧɨɣ ɦɚɫ-
ɫɵ ɚɦɚɪɚɧɬɚ, ɦɨɠɧɨ ɞɭɦɚɬɶ ɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ 

ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɢɯ ɩɪɨɬɟɢɧɨɜ ɩɪɢ ɮɢɡɢɱɟɫɤɢɯ ɧɚ-

ɝɪɭɡɤɚɯ ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɚ ɷɤɫɬɪɚɤ-
ɬɨɜ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ‒ ɞɥɹ ɝɟɩɚɬɨɩɪɨɬɟɤɰɢɢ, ɡɚɳɢ-

ɬɵ ɦɢɨɤɚɪɞɚ ɢ ɩɨɞɞɟɪɠɚɧɢɢ ɢɦɦɭɧɧɨɣ ɮɭɧɤɰɢɢ 

ɨɪɝɚɧɢɡɦɚ, ɨɫɨɛɟɧɧɨ ɧɚ ɷɬɚɩɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɩɨɞɝɨɬɨɜɤɢ ɤ ɫɨɪɟɜɧɨɜɚɧɢɹɦ. 

Ɋɢɫ. 2. ɂɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɛɟɝɚ ɭ ɫɩɨɪɬɫɦɟɧɨɜ ɩɨɞ 
ɜɥɢɹɧɢɟɦ ɤɭɪɫɨɜɨɝɨ ɩɪɢɟɦɚ ɦɚɫɥɚ ɚɦɚɪɚɧɬɚ:  

Ⱥ ‒ ɨɫɧɨɜɧɚɹ ɝɪɭɩɩɚ, ȼ ‒ ɩɥɚɰɟɛɨ-ɝɪɭɩɩɚ 
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Ɋɟɡɸɦɟ. Ⱥɦɚɪɚɧɬ ɞɚɜɧɨ ɜɿɞɨɦɚ, ɚɥɟ ɡɚɛɭɬɚ ɪɨɫɥɢɧɚ, ɛɿɨɥɨɝɿɱɧɚ ɰɿɧɧɿɫɬɶ ɹɤɨʀ ɹɤ ɞɠɟɪɟɥɚ ɩɨɜɧɨɰɿɧɧɨ-
ɝɨ ɛɿɥɤɚ ɿ ɪɿɡɧɢɯ ɮɿɡɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɫɭɛɫɬɚɧɰɿɣ, ɧɟɨɛɯɿɞɧɢɯ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɨɪɝɚɧɿɡɦɭ 
ɥɸɞɢɧɢ, ɞɭɠɟ ɜɢɫɨɤɚ. Ⱦɥɹ ɫɩɨɪɬɭ ɜɢɳɢɯ ɞɨɫɹɝɧɟɧɶ ɚɦɚɪɚɧɬ є ɧɚɞɡɜɢɱɚɣɧɨ ɤɨɪɢɫɧɨɸ ɪɨɫɥɢɧɨɸ, ɨɫɤɿɥɶɤɢ 
ɪɿɡɧɿ ɣɨɝɨ ɱɚɫɬɢɧɢ (ɫɬɟɛɥɚ, ɥɢɫɬɹ, ɩɥɨɞɢ) ɦɿɫɬɹɬɶ ɚɤɬɢɜɧɿ ɫɭɛɫɬɚɧɰɿʀ ɩɪɨɬɟɤɬɨɪɧɨɝɨ ɯɚɪɚɤɬɟɪɭ – ɧɟɡɚɦɿɧɧɿ 
ɚɦɿɧɨɤɢɫɥɨɬɢ, ɜɭɝɥɟɜɨɞɢ, ɩɪɢɪɨɞɧɿ ɚɧɬɢɨɤɫɢɞɚɧɬɢ – ɬɨɤɨɮɟɪɨɥɢ, ɫɤɜɚɥɟɧ ɿ ɝɥɿɤɨɡɢɞɢ ɮɥɚɜɨɧɨʀɞɧɨɝɨ ɬɢɩɭ, 
ɚ ɬɚɤɨɠ ɧɟɡɚɦɿɧɧɿ ɩɨɥɿɧɟɧɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ, ɪɹɞ ɜɿɬɚɦɿɧɿɜ ɿ ɦɿɧɟɪɚɥɿɜ, ɬɚ ɿɧ. Ɂɚ ɪɚɯɭɧɨɤ ɰɶɨɝɨ ɚɦɚɪɚɧɬ 
ɜɢɹɜɥɹє ɞɨɫɢɬɶ ɜɢɫɨɤɭ ɝɟɩɚɬɨɩɪɨɬɟɤɬɨɪɧɭ, ɩɪɨɬɢɡɚɩɚɥɶɧɭ, ɦɟɦɛɪɚɧɨɩɪɨɬɟɤɬɨɪɧɭ ɚɤɬɢɜɧɿɫɬɶ, ɚ ɬɚɤɨɠ 
ɡɞɚɬɧɢɣ ɡɚɯɢɳɚɬɢ ɝɟɧɨɦ ɜɿɞ ɪɿɡɧɢɯ ɡɚ ɝɟɧɟɡɨɦ ɩɨɲɤɨɞɠɭɸɱɢɯ ɜɩɥɢɜɿɜ, ɳɨ ɨɫɨɛɥɢɜɨ ɜɚɠɥɢɜɟ ɞɥɹ ɨɫɿɛ, ɹɤɿ 
ɩɟɪɟɛɭɜɚɸɬɶ ɩɿɞ ɬɪɢɜɚɥɢɦ ɜɩɥɢɜɨɦ ɨɤɢɫɧɨɝɨ ɫɬɪɟɫɭ, ɫɮɨɪɦɨɜɚɧɨɝɨ ɜ ɪɟɡɭɥɶɬɚɬɿ ɬɪɢɜɚɥɢɯ ɿ ɿɧɬɟɧɫɢɜɧɢɯ 
ɮɿɡɢɱɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ. ɍ ɫɬɚɬɬɿ, ɳɨ ɧɨɫɢɬɶ ɨɝɥɹɞɨɜɨ-ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɣ ɯɚɪɚɤɬɟɪ, ɧɚɜɟɞɟɧɿ ɞɚɧɿ ɫɭɱɚɫ-
ɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɨɬɪɢɦɚɧɢɯ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɧɨɜɿɬɧɿɯ ɦɟɬɨɞɨɥɨɝɿɱɧɢɯ ɩɿɞɯɨɞɿɜ (ȼɟɫɬɟɪɧ-ɛɥɨɬɬ-ɚɧɚɥɿɡ, 
MALDI-TOF-ɚɧɚɥɿɡ, ɪɿɞɢɧɧɚ ɯɪɨɦɚɬɨɝɪɚɮɿɹ ɜ ɩɨєɞɧɚɧɧɿ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɮɨɬɨɞɿɨɞɧɨʀ ɦɚɬɪɢɰɿ ɿ ɮɥɭɨɪɟɫ-
ɰɟɧɬɧɢɯ ɞɟɬɟɤɬɨɪɿɜ, ɬɚ ɿɧ.), ɩɪɨ ɛɿɨɥɨɝɿɱɧɿ ɰɿɧɧɨɫɬɿ ɚɦɚɪɚɧɬɭ, ɟɮɟɤɬɢ ɣɨɝɨ ɜɩɥɢɜɭ ɧɚ ɦɨɞɭɥɹɰɿɸ ɧɟɝɚɬɢɜɧɨ-
ɝɨ ɜɩɥɢɜɭ ɧɚɫɥɿɞɤɿɜ ɪɟɝɭɥɹɪɧɨɝɨ ɜɢɫɨɤɨɿɧɬɟɧɫɢɜɧɨɝɨ ɬɪɟɧɭɜɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ ɜ ɨɪɝɚɧɿɡɦɿ ɫɩɨɪɬɫɦɟɧɿɜ. Ɉɫɨ-
ɛɥɢɜɨ ɜɚɠɥɢɜɢɦ ɞɥɹ ɫɩɨɪɬɭ ɜɢɳɢɯ ɞɨɫɹɝɧɟɧɶ є ɡɞɚɬɧɿɫɬɶ ɚɦɚɪɚɧɬɭ ɫɥɭɠɢɬɢ ɞɨɧɚɬɨɪɨɦ ɨɤɫɢɞɭ ɚɡɨɬɭ, ɹɤɟ 
ɦɨɠɧɚ ɩɨɪɿɜɧɹɬɢ ɡɚ ɩɨɬɭɠɧɿɫɬɸ ɡ ɬɚɤɨɸ ɟɬɚɥɨɧɧɨɸ ɪɟɱɨɜɢɧɨɸ ɹɤ ɚɦɿɧɨɤɢɫɥɨɬɚ L-ɚɪɝɿɧɿɧ, ɡɚɫɬɨɫɨɜɭɜɚɧɨɸ 
ɭ ɜɢɝɥɹɞɿ ɱɢɫɥɟɧɧɢɯ ɡɚɪɭɛɿɠɧɢɯ ɯɚɪɱɨɜɢɯ ɞɨɛɚɜɨɤ ɧɚ ʀʀ ɨɫɧɨɜɿ, ɿ ɜɿɬɱɢɡɧɹɧɨɝɨ ɩɪɟɩɚɪɚɬɭ Ɍɿɜɨɪɬɿɧ ɚɫɩɚɪɬɚɬ. 
ȼɢɹɜɥɟɧɢɣ ɭ ɫɤɥɚɞɿ ɧɚɫɿɧɧɹ ɚɦɚɪɚɧɬɭ ɮɟɪɦɟɧɬ ɚɥɶɤɚɥɚɡɚ, ɡɞɚɬɧɢɣ ɜɢɜɿɥɶɧɹɬɢ ɩɪɢ ɝɿɞɪɨɥɿɡɿ ɛɿɥɤɿɜ ɚɧɬɢɝɿ-
ɩɟɪɬɟɧɡɢɜɧɿ ɩɟɩɬɢɞɢ, ɳɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɚɤɬɢɜɧɿɫɬɶ ɚɧɝɿɨɬɟɧɡɢɧ-ɤɨɧɜɟɪɬɭɸɱɨɝɨ ɮɟɪɦɟɧɬɭ, ɦɨɠɟ ɦɚɬɢ ɩɨɡɢ-
ɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ ɩɨɩɟɪɟɞɠɟɧɧɹ ɮɨɪɦɭɜɚɧɧɹ ɩɚɬɨɥɨɝɿʀ ɦɿɨɤɚɪɞɚ ɲɥɹɯɨɦ ɟɤɨɧɨɦɿɡɚɰɿʀ ɣɨɝɨ ɪɨɛɨɬɢ ɭ ɫɩɨɪɬ-
ɫɦɟɧɿɜ. ɍ ɪɨɛɨɬɿ ɬɚɤɨɠ ɜɩɟɪɲɟ ɩɨɤɚɡɚɧɨ, ɳɨ ɜ ɪɚɧɞɨɦɿɡɨɜɚɧɨɦɭ ɩɨɞɜɿɣɧɨɦɭ ɫɥɿɩɨɦɭ ɩɥɚɰɟɛɨ-
ɤɨɧɬɪɨɥɶɨɜɚɧɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ ɟɮɟɤɬɢɜɧɨɫɬɿ ɦɚɫɥɚ ɚɦɚɪɚɧɬɭ ɩɪɢ ɤɭɪɫɨɜɨɦɭ ɩɪɢɣɨɦɿ (4 ɬɢɠɧɿ) ɭ ɥɟɝɤɨɚɬɥɟ-
ɬɿɜ, ɳɨ ɫɩɟɰɿɚɥɿɡɭɸɬɶɫɹ ɜ ɛɿɝɭ ɧɚ ɫɟɪɟɞɧɿ ɞɢɫɬɚɧɰɿʀ 1500 ɦ ɿ 3000 ɦ, ɜɿɞɡɧɚɱɚєɬɶɫɹ ɡɧɢɠɟɧɧɹ ɜɢɪɚɠɟɧɨɫɬɿ 
ɩɫɢɯɨɮɿɡɿɨɥɨɝɿɱɧɨɝɨ ɫɬɪɟɫɭ ɜɿɞ 44,8 ± 2,5 ɛɚɥɚ ɞɨ 31,7 ± 1,4 ɛɚɥɚ (ɪ < 0,001), ɚ ɬɚɤɨɠ ɡɦɟɧɲɟɧɧɹ ɱɚɫɬɨɬɢ 
ɜɢɧɢɤɧɟɧɧɹ ɝɨɫɬɪɢɯ ɪɟɫɩɿɪɚɬɨɪɧɢɯ ɜɿɪɭɫɧɢɯ ɿɧɮɟɤɰɿɣ ɧɚ 18,8% ɩɨɪɿɜɧɹɧɨ ɡ ɞɚɧɢɦɢ ɭ ɝɪɭɩɿ ɩɥɚɰɟɛɨ-
ɤɨɧɬɪɨɥɸ (ɧɟɪɚɮɿɧɨɜɚɧɚ ɫɨɧɹɲɧɢɤɨɜɚ ɨɥɿɹ). Ʉɪɿɦ ɬɨɝɨ, ɜɫɬɚɧɨɜɥɟɧɨ ɞɨɫɬɨɜɿɪɧɟ ɩɨɥɿɩɲɟɧɧɹ ɩɪɨɨɤɫɢɞɚɧɬ-
ɧɨ-ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɝɨ ɛɚɥɚɧɫɭ ɜ ɦɟɦɛɪɚɧɚɯ ɟɪɢɬɪɨɰɢɬɿɜ ɡɿ ɡɧɢɠɟɧɧɹɦ ɜɦɿɫɬɭ ɦɚɥɨɧɨɜɨɝɨ ɞɿɚɥɶɞɟɝɿɞɭ ɩɪɢ 
ɩɚɪɚɥɟɥɶɧɨɦɭ ɩɪɢɪɨɫɬɿ ɜɦɿɫɬɭ ɜɿɞɧɨɜɥɟɧɨɝɨ ɝɥɭɬɚɬɿɨɧɭ ɩɨɪɿɜɧɹɧɨ ɡ ɞɚɧɢɦɢ ɭ ɝɪɭɩɿ ɩɥɚɰɟɛɨ-ɤɨɧɬɪɨɥɸ 
(ɪ < 0,05). ȼɫɬɚɧɨɜɥɟɧɨ ɬɚɤɨɠ, ɳɨ ɜ ɭɦɨɜɚɯ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɧɹ ɭ ɫɩɨɪɬɫɦɟɧɿɜ ɜ ɦɚɫɲɬɚɛɿ ɱɚɫɭ  
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real-time ɞɨ ɤɿɧɰɹ ɩɟɪɿɨɞɭ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɿɫɧɭє ɜɢɪɚɠɟɧɚ ɝɟɩɚɬɨɩɪɨɬɟɤɬɨɪɧɚ ɚɤɬɢɜɧɿɫɬɶ, ɱɨɝɨ ɧɟ ɜɿɞɡɧɚɱɚ-
ɥɨɫɹ ɜ ɝɪɭɩɿ ɩɥɚɰɟɛɨ-ɤɨɧɬɪɨɥɸ. ɉɪɢ ɰɶɨɦɭ ɜ ɫɩɨɪɬɫɦɟɧɿɜ ɨɫɧɨɜɧɨʀ ɝɪɭɩɢ ɩɿɫɥɹ ɩɪɢɣɨɦɭ ɦɚɫɥɚ ɚɦɚɪɚɧɬɚ 
ɜɿɞɡɧɚɱɚɥɨɫɹ ɞɨɫɬɨɜɿɪɧɟ ɡɛɿɥɶɲɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɛɿɝɭ ɞɨ 5,32 ± 0,12 ɦ × ɫ–1 ɩɪɨɬɢ ɞɚɧɢɯ ɜ ɝɪɭɩɿ ɩɥɚɰɟɛɨ-
ɤɨɧɬɪɨɥɸ – 4,97 ± 0,10 ɦ × ɫ–1 ɩɪɢ ɡɧɢɠɟɧɧɿ ɱɚɫɬɨɬɢ ɫɟɪɰɟɜɢɯ ɫɤɨɪɨɱɟɧɶ – 171,90 ± 3,42 ɭɞ. × ɯɜ–1 ɿ  
184,21 ± 3,18 ɭɞ. × ɯɜ–1 ɜɿɞɩɨɜɿɞɧɨ (ɪ < 0,05). Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ ɩɪɨ ɩɨɥɿɩɲɟɧɧɹ ɚɟɪɨɛɧɨʀ ɩɪɨɞɭɤɬɢɜ-
ɧɨɫɬɿ ɛɟɡ ɡɛɿɥɶɲɟɧɧɹ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɦɿɨɤɚɪɞ ɫɩɨɪɬɫɦɟɧɿɜ, ɳɨ ɞɨɡɜɨɥɹє ɪɟɤɨɦɟɧɞɭɜɚɬɢ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɜɿɬɱɢɡɧɹɧɨɝɨ ɟɤɫɬɪɚɤɬɭ ɡ ɧɚɫɿɧɧɹ ɚɦɚɪɚɧɬɭ (ɜɢɪɨɛɧɢɤ ɌɈȼ «Ⱥɥɟɮ-Ʉɨɟɧ», ɏɚɪɤɿɜ) ɭ ɩɪɨɰɟɫɿ ɩɿɞɝɨɬɨɜɤɢ ɤɜɚ-
ɥɿɮɿɤɨɜɚɧɢɯ ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɰɢɤɥɿɱɧɢɯ ɜɢɞɿɜ ɫɩɨɪɬɭ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɚɦɚɪɚɧɬ, ɫɩɨɪɬ ɜɢɳɢɯ ɞɨɫɹɝɧɟɧɶ, ɛɿɝ ɧɚ ɫɟɪɟɞɧɿ ɞɢɫɬɚɧɰɿʀ, ɟɤɨɧɨɦɿɡɚɰɿɹ ɪɨɛɨɬɢ ɫɟɪ-
ɰɹ, ɝɟɩɚɬɨɩɪɨɬɟɤɬɨɪɧɚ ɚɤɬɢɜɧɿɫɬɶ, ɫɤɜɚɥɟɧ. 
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Abstract. Amaranth is a plant known for a long time but forgotten in vain. Its biological value as a source of 
high-grade protein and various physiologically active substances necessary for ensuring the vital activity of the 
human body is very high. For the sport of higher achievements, amaranth is an extremely useful plant, since its 
different parts (stems, leaves, fruit) contain active substances of a protective nature (essential amino acids, car-
bohydrates, natural antioxidants), tocopherols, squalene and glycosides of flavonoid type, and also essential 
polyunsaturated fatty acids, a number of vitamins and minerals, etc. Due to these features, amaranth exhibits a 
sufficiently high hepatoprotective, anti-inflammatory, membrane-protective activity. It is also able to protect 
genes of different genesis damaging effects, which is of particular importance for persons under the influence of 
long-term oxidative stress generated as a result of prolonged and intense exercise. The article is a review pre-
senting data from modern studies obtained using the latest methodological approaches (Western blot analysis, 
MALDI-TOF analysis, liquid chromatography combined with the use of a photodiode array and fluorescent de-
tectors, etc.), the biological value of amaranth, the effects of its influence on the modulation of the negative ef-
fects of regular high-intensity training process on the body of athletes. 

Material and methods. The ability of amaranth to serve as a donor of nitric oxide, comparable in power to a 
reference substance such as the amino acid L-arginine, used in the form of numerous foreign food supplements 
based on it and the domestic drug tivortin aspartate, is of particular importance for higher achievements in 
sports. The discovery of the enzyme alcalase in the seeds of amaranth, which is capable of releasing antihyper-
tensive peptides during protein hydrolysis, which affect the activity of the angiotensin-converting enzyme, can 
have a positive effect on preventing myocardial pathology forming by economizing its work in athletes training. 

Results and discussion. The study also showed that in a randomized double-blind, placebo-controlled study 
of the effectiveness of amaranth oil during course taking (4 weeks) in athletes specializing in running at medium 
distances of 1500 m and 3000 m, a decrease in the severity of psychophysiological stress was observed from 
44.8 ± 2.5 points to 31.7 ± 1.4 points (p < 0.001), as well as a decrease in the incidence of acute respiratory viral 
infections by 18.8% compared with those in the placebo control group (unrefined vegetable oil). In addition, we 
found a significant improvement in prooxidant-antioxidant balance in erythrocyte membranes with a decrease in 
the content of malondialdehyde with a parallel increase in the content of reduced glutathione in comparison with 
the placebo control group (p < 0.05). A pronounced hepatoprotective activity was also established in the condi-
tions of the study in athletes on a real-time basis by the end of the observation period, which was not observed 
in the placebo control group. At the same time, in athletes of the main group, after taking amaranth oil, there 
was a significant increase in the running speed to 5.32 ± 0.12 m × sec–1 against the data in the placebo-control 
group which was 4.97 ± 0.10 m × sec–1 while decreasing heart rate to 171.90 ± 3.42 beats × min–1 and 
184.21 ±3.18 beats × min–1, respectively (p < 0.05). 

Conclusions. The obtained data indicates an improvement in aerobic performance without an increase in 
the load on the myocardium of athletes, which makes it possible to recommend the use of domestic extract from 
amaranth seeds (produced by LLC Alef-Cohen, Kharkov) in the process of training of qualified representatives 
of cyclic sports. 

Keywords: amaranth, sport of higher achievements, middle-distance running, economization of the heart 
activity, hepatoprotective activity, squalene. 
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