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ɿɧɲɿ�ɦɟɬɨɞɢɤɢ. 
Ɍɚɤɢɦ� ɱɢɧɨɦ, ɪɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ� ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤ� ɜɭɝɥɟɜɨɞɧɨ�ɚɦɿɥɚɡɧɨɝɨ� ɤɨɦɩɥɟɤɫɭ� Ȼɉȼ 
ɩɿɞɬɜɟɪɞɢɥɢ� ɦɨɠɥɢɜɿɫɬɶ� ɣɨɝɨ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɭ� ɬɟɯɧɨ-
ɥɨɝɿʀ� ɛɨɪɨɲɧɹɧɢɯ� ɜɢɪɨɛɿɜ. Ⱦɥɹ� ɜɫɬɚɧɨɜɥɟɧɧɹ 
ɧɚɣɛɿɥɶɲ�ɩɪɢɣɧɹɬɧɨɝɨ�ɜɦɿɫɬɭ�Ȼɉȼ�ɭ�ɪɟɰɟɩɬɭɪɚɯ� ɪɿɡ-
ɧɢɯ� ɜɢɞɿɜ� ɛɨɪɨɲɧɹɧɢɯ� ɜɢɪɨɛɿɜ� ɬɚ� ɣɨɝɨ� ɜɩɥɢɜɭ� ɧɚ 

ɹɤɿɫɬɶ� ɝɨɬɨɜɨʀ� ɩɪɨɞɭɤɰɿʀ� ɜ� ɩɪɨɰɟɫɿ� ɡɛɟɪɿɝɚɧɧɹ� ɭ� ɩɨ-
ɞɚɥɶɲɨɦɭ� ɧɟɨɛɯɿɞɧɨ� ɩɪɨɜɟɫɬɢ� ɪɹɞ� ɞɨɫɥɿɞɠɟɧɶ� ɞɥɹ 
ɜɢɜɱɟɧɧɹ� ɜɩɥɢɜɭ� ɫɩɿɜɜɿɞɧɨɲɟɧɶ� ɪɟɰɟɩɬɭɪɧɢɯ� ɤɨɦɩɨ-
ɧɟɧɬɿɜ� ɧɚ� ɫɬɪɭɤɬɭɪɧɨ�ɦɟɯɚɧɿɱɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ� ɪɿɡɧɢɯ 
ɜɢɞɿɜ� ɬɿɫɬɨɜɢɯ� ɦɚɫ� ɬɚ� ɝɨɬɨɜɢɯ� ɜɢɪɨɛɿɜ, ɨɫɨɛɥɢɜɨɫɬɿ 
ɜɟɞɟɧɧɹ�ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ�ɩɪɨɰɟɫɭ�ɬɨɳɨ. 
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ɑȿɊɇɈ�ɇ�Ʉ., ɞ�ɪ�ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ, ɄɈȼȺɅȿɇɄɈ�Ɉ�ȼ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɒȺɉɄȱɇȺ�Ʉ�ȱ., ɚɫɩɿɪɚɧɬ 
Ɉɞɟɫɶɤɚ�ɧɚɰɿɨɧɚɥɶɧɚ�ɚɤɚɞɟɦɿɹ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿʀ 

ɎȿɊɆȿɇɌȺɌɂȼɇȺ�ɎɊȺȽɆȿɇɌȺɐȱə (1ĺ3/1ĺ6)-ȕ-D-ȽɅɘɄȺɇɍ  
ɄɅȱɌɂɇɇɂɏ�ɋɌȱɇɈɄ Saccharomyces cerevisiae 

Ɋɨɡɪɨɛɥɟɧɨ� ɫɩɨɫɿɛ� ɨɬɪɢɦɚɧɧɹ� ɜɨɞɨɪɨɡɱɢɧɧɢɯ� ɮɪɚɝɦɟɧɬɿɜ 
(1ĺ3/1ĺ6)-ȕ-D-ɝɥɸɤɚɧɭ�ɤɥɿɬɢɧɧɢɯ�ɫɬɿɧɨɤ�ɞɪɿɠɞɠɿɜ Saccharomyces 
cerevisiae�ɲɥɹɯɨɦ� ɨɛɦɟɠɟɧɨɝɨ�ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ� ɝɿɞɪɨɥɿɡɭ. ɇɚɞɚɧɨ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ� ɦɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɨɜɨɝɨ� ɪɨɡɩɨɞɿɥɭ� ɨɬɪɢɦɚɧɢɯ� ɩɪɨ-
ɞɭɤɬɿɜ. ȼɫɬɚɧɨɜɥɟɧɨ�ɪɚɰɿɨɧɚɥɶɧɿ�ɭɦɨɜɢ�ɮɟɪɦɟɧɬɚɬɢɜɧɨʀ�ɞɟɫɬɪɭɤɰɿʀ, 
ɡɚɫɬɨɫɭɜɚɧɧɹ� ɹɤɢɯ� ɫɭɩɪɨɜɨɞɠɭɽɬɶɫɹ� ɦɚɤɫɢɦɚɥɶɧɢɦ� ɧɚɤɨɩɢɱɟɧɧɹɦ 
ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ� ɮɪɚɝɦɟɧɬɭ� ɡ� ɦɚɤɫɢɦɚɥɶɧɨɸ� ɮɿɡɿɨɥɨɝɿɱɧɨɸ  
ɚɤɬɢɜɧɿɫɬɸ. 

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ:�ȕ�ɝɥɸɤɚɧɢ, (1ĺ3/1ĺ6)-ȕ-D-ɝɥɸɤɚɧ�ɤɥɿɬɢɧ-
ɧɢɯ�ɫɬɿɧɨɤ�ɯɥɿɛɨɩɟɤɚɪɫɶɤɢɯ�ɞɪɿɠɞɠɿɜ, ɨɛɦɟɠɟɧɢɣ�ɮɟɪɦɟɧɬɚɬɢɜɧɢɣ 
ɝɿɞɪɨɥɿɡ, ɜɨɞɨɪɨɡɱɢɧɧɢɣ�ȕ�ɝɥɸɤɚɧ. 

A method for producing water-soluble fragments (1ĺ3/1ĺ6)-ȕ-
D-glucan Saccharomyces cerevisiae cell wall is worked out by the 
limited enzymatic hydrolysis. The characteristic of the molecular weight 
distribution of the products obtained is presented. The reasonable 
conditions for the enzymatic degradation are established. The use of the 
ones is accompanied by a maximum accumulation of the high molecular 
fragment with a maximum physiological activity. 

Keywords: ȕ-glucan, (1ĺ3/1ĺ6)-ȕ-D-glucan of cellular walls 
of yeasts, a enzymatic is limited, water-soluble ȕ-glucan. 

ɋɬɪɿɦɤɟ�ɡɪɨɫɬɚɧɧɹ�ɬɟɦɩɿɜ�ɠɢɬɬɹ�ɿ�ɪɨɡɭɦɨɜɢɯ�ɧɚ-
ɜɚɧɬɚɠɟɧɶ, ɟɤɫɬɪɟɦɚɥɶɧɿ�ɮɚɤɬɨɪɢ� ɧɚɜɤɨɥɢɲɧɶɨɝɨ� ɫɟ-
ɪɟɞɨɜɢɳɚ�ɧɟɝɚɬɢɜɧɨ�ɜɩɥɢɜɚɸɬɶ� ɧɚ� ɨɪɝɚɧɿɡɦ� ɫɭɱɚɫɧɨʀ 
ɥɸɞɢɧɢ�ɿ, ɜ�ɩɟɪɲɭ�ɱɟɪɝɭ, ɜɢɤɥɢɤɚɸɬɶ�ɩɨɪɭɲɟɧɧɹ�ɫɢɫ-
ɬɟɦɢ� ɿɦɭɧɿɬɟɬɭ,  ɹɤɿ� ɥɟɠɚɬɶ� ɜ� ɨɫɧɨɜɿ� ɩɚɬɨɝɟɧɟɡɭ� ɜɟɥɢ-
ɤɨɝɨ�ɱɢɫɥɚ�ɡɚɯɜɨɪɸɜɚɧɶ. 

Ɉɞɧɢɦ�ɡ�ɦɨɠɥɢɜɢɯ�ɧɚɩɪɹɦɤɿɜ�ɩɿɞɜɢɳɟɧɧɹ�ɪɟɡɢ-
ɫɬɟɧɬɧɨɫɬɿ�ɨɪɝɚɧɿɡɦɭ�ɥɸɞɢɧɢ�ɽ�ɞɨɞɚɬɤɨɜɟ�ɜɤɥɸɱɟɧɧɹ 
ɞɨ� ɫɤɥɚɞɭ� ɪɚɰɿɨɧɿɜ� ɯɚɪɱɭɜɚɧɧɹ� ɛɿɨɥɨɝɿɱɧɨ� ɚɤɬɢɜɧɢɯ 
ɫɩɨɥɭɤ�ɿ�ɞɿɽɬɢɱɧɢɯ�ɞɨɛɚɜɨɤ. Ⱦɨ�ɬɚɤɢɯ�ɪɟɱɨɜɢɧ�ɜɿɞɧɨ-
ɫɹɬɶ� ȕ�ɝɥɸɤɚɧ, ɳɨ�ɜɨɥɨɞɿɽ� ɿɦɭɧɨɦɨɞɭɥɸɸɱɢɦɢ, ɩɪɨ-
ɬɢɩɭɯɥɢɧɧɢɦɢ� ɬɚ� ɪɚɞɿɨɩɪɨɬɟɤɬɨɪɧɢɦɢ� ɜɥɚɫɬɢɜɨɫɬɹ-
ɦɢ. 

Ȼɟɬɚ�ɝɥɸɤɚɧɢ�ɽ�ɩɨɥɿɫɚɯɚɪɢɞɚɦɢ, ɜ�ɹɤɢɯ�ɡɚɥɢɲɤɢ 
ȕ-D-ɝɥɸɤɨɩɿɪɚɧɨɡ�ɦɨɠɭɬɶ�ɛɭɬɢ�ɡ¶ɽɞɧɚɧɿ (1ĺ3), (1ĺ4) 
ɿ (1ĺ3), (1ĺ6) ɝɥɿɤɨɡɢɞɧɢɦɢ�ɡɜ¶ɹɡɤɚɦɢ. ɐɿ�ɩɨɥɿɫɚɯɚ-

ɪɢɞɢ� ɜ� ɨɫɧɨɜɧɨɦɭ� ɩɪɢɫɭɬɧɿ� ɭ� ɤɥɿɬɢɧɧɢɯ� ɫɬɿɧɤɚɯ� ɡɟɪ-
ɧɨɜɢɯ�ɤɭɥɶɬɭɪ, ɞɪɿɠɞɠɿɜ, ɜɨɞɨɪɨɫɬɟɣ, ɝɪɢɛɿɜ. Ɂɟɪɧɨɜɿ 
ɝɥɸɤɚɧɢ – ɰɟ� ɜɨɞɨɪɨɡɱɢɧɧɿ� ɩɨɥɿɫɚɯɚɪɢɞɢ� ɥɿɧɿɣɧɨʀ 
ɫɬɪɭɤɬɭɪɢ, ɳɨ� ɫɤɥɚɞɚɸɬɶɫɹ� ɡ� ȕ-D-ɝɥɸɤɨɩɿɪɚɧɨɡɧɢɯ 
ɨɞɢɧɢɰɶ, ɡɜ
ɹɡɚɧɢɯ (1ĺ4) ɿ (1ĺ3) ɝɥɿɤɨɡɢɞɧɢɦɢ�ɡɜ
ɹɡ-
ɤɚɦɢ (ɪɢɫ. 1). Ƚɥɸɤɚɧɢ�ɞɪɿɠɞɠɿɜ�ɿ�ɝɪɢɛɿɜ�ɩɨɛɭɞɨɜɚɧɨ 
ɡɚ�ɿɧɲɢɦ�ɬɢɩɨɦ. Ȳɯ�ɦɚɤɪɨɦɨɥɟɤɭɥɢ�ɦɚɸɬɶ�ɪɨɡɝɚɥɭɠɟ-
ɧɭ�ɫɬɪɭɤɬɭɪɭ, ɨɫɧɨɜɨɸ�ɹɤɨʀ�ɽ�ɤɨɪ, ɳɨ�ɫɤɥɚɞɚɽɬɶɫɹ�ɡ�ȕ-
D-ɝɥɸɤɨɩɿɪɚɧɨɡɧɢɯ� ɡɚɥɢɲɤɿɜ, ɡɜ
ɹɡɚɧɢɯ (1ĺ3) ɝɥɿɤɨ-
ɡɢɞɧɢɦɢ�ɡɜ
ɹɡɤɚɦɢ. Ⱦɨ�ɩɨɥɨɠɟɧɶ�Ɉ-6 ɦɨɧɨɫɚɯɚɪɢɞɧɢɯ 
ɡɚɥɢɲɤɿɜ�ɤɨɪɭ�ɩɪɢɽɞɧɭɸɬɶɫɹ�ɛɿɱɧɿ�ɜɿɞɝɚɥɭɠɟɧɧɹ, ɪɨɡ-
ɦɿɪ�ɹɤɢɯ�ɜɚɪɿɸɽ (ɪɢɫ. 2) [1]. 

ɋɬɪɭɤɬɭɪɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɝɥɸɤɚɧɿɜ� ɦɨɠɭɬɶ 
ɫɭɬɬɽɜɨ�ɜɿɞɪɿɡɧɹɬɢɫɹ�ɡɚɥɟɠɧɨ�ɜɿɞ�ɞɠɟɪɟɥɚ�ɿ�ɫɩɨɫɨɛɭ�ʀɯ 
ɨɞɟɪɠɚɧɧɹ. 

 

Ɋɢɫ.1. ɋɬɪɭɤɬɭɪɚ�ɝɥɸɤɚɧɭ�ɜɿɜɫɚ 
 

Ɋɢɫ. 2. ɋɬɪɭɤɬɭɪɚ�ɝɥɸɤɚɧɭ�ɞɪɿɠɞɠɿɜ 
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Ɏɿɡɿɨɥɨɝɿɱɧɚ�ɚɤɬɢɜɧɿɫɬɶ�ȕ�ɝɥɸɤɚɧɿɜ�ɜɢɡɧɚɱɚɽɬɶɫɹ 
ɛɚɝɚɬɶɦɚ�ɮɚɤɬɨɪɚɦɢ: ɬɢɩɨɦ�ɬɚ�ɤɨɧɮɿɝɭɪɚɰɿɽɸ�ɡɜ
ɹɡɤɿɜ 
ɦɿɠ� ɡɚɥɢɲɤɚɦɢ� ɦɨɧɨɫɚɯɚɪɢɞɿɜ, ɪɨɡɝɚɥɭɠɟɧɿɫɬɸ� ɬɚ 
ɤɨɧɮɨɪɦɚɰɿɽɸ�ɦɚɤɪɨɦɨɥɟɤɭɥɢ, ɫɬɭɩɟɧɟɦ� ʀʀ�ɩɨɥɿɦɟɪɢ-
ɡɚɰɿʀ; ɪɨɡɱɢɧɧɿɫɬɸ�ɭ�ɜɨɞɿ, ɹɤɚ, ɭ�ɫɜɨɸ�ɱɟɪɝɭ, ɡɚɥɟɠɢɬɶ 
ɜɿɞ� ɜɟɥɢɱɢɧɢ� ɦɨɥɟɤɭɥɹɪɧɨʀ� ɦɚɫɢ� ɩɨɥɿɫɚɯɚɪɢɞɭ� ɿ� ɡɦɟ-
ɧɲɭɽɬɶɫɹ� ɡ� ʀʀ� ɡɪɨɫɬɚɧɧɹɦ [2]. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ 
ɮɿɡɿɨɥɨɝɿɱɧɚ�ɞɿɹ�ɧɟɪɨɡɱɢɧɧɢɯ�ɝɥɸɤɚɧɿɜ�ɡɧɚɱɧɨ�ɦɟɧɲɚ, 
ɧɿɠ�ɪɨɡɱɢɧɧɢɯ [3]. 

 

Ɋɢɫ. 3. Ɇɟɯɚɧɿɡɦ�ɞɿʀ�ȕ�ɝɥɸɤɚɧɭ�ɧɚ�ɿɦɭɧɧɭ�ɫɢɫɬɟɦɭ 

Ɂɞɚɬɧɿɫɬɶ�ɝɥɸɤɚɧɿɜ�ɪɨɡɱɢɧɹɬɢɫɹ�ɭ�ɜɨɞɿ�ɦɨɠɧɚ�ɩɿ-
ɞɜɢɳɢɬɢ�ɲɥɹɯɨɦ�ʀɯ�ɯɿɦɿɱɧɨʀ�ɦɨɞɢɮɿɤɚɰɿʀ. ȼ�ɥɿɬɟɪɚɬɭɪɿ 
ɧɚɜɟɞɟɧɨ�ɞɚɧɿ�ɳɨɞɨ�ɨɬɪɢɦɚɧɧɹ�ɬɚ�ɜɢɡɧɚɱɟɧɧɹ�ɜɥɚɫɬɢ-
ɜɨɫɬɟɣ� ʀɯ� ɫɭɥɶɮɚɬɨɜɚɧɢɯ, ɮɨɫɮɚɬɨɜɚɧɢɯ� ɬɚ� ɿɧɲɢɯ 
ɩɨɯɿɞɧɢɯ, ɹɤɿ� ɡɞɚɬɧɿ� ɪɨɡɱɢɧɹɬɢɫɹ� ɭ� ɜɨɞɿ [4]. Ɉɞɧɚɤ, 
ɧɚɝɨɥɨɲɭɽɬɶɫɹ, ɳɨ�ɦɨɞɢɮɿɤɚɰɿɹ� ɩɪɢɡɜɨɞɢɬɶ�ɞɨ� ɡɦɿɧɢ 
ɤɨɧɮɨɪɦɚɰɿʀ� ɦɨɥɟɤɭɥɢ� ɬɚ� ɧɟɝɚɬɢɜɧɨ� ɜɩɥɢɜɚɽ� ɧɚ 
ɛɿɨɥɨɝɿɱɧɭ�ɚɤɬɢɜɧɿɫɬɶ�ɩɨɥɿɫɚɯɚɪɢɞɭ [3]. 

ɉɨɤɚɡɚɧɨ [5], ɳɨ (1ĺ3/1ĺ6)-ȕ-D-ɝɥɸɤɚɧɢ (ɧɚ-
ɜɿɬɶ�ɧɟɪɨɡɱɢɧɧɿ) ɩɪɨɹɜɥɹɸɬɶ�ɛɿɥɶɲ�ɜɢɫɨɤɭ�ɛɿɨɥɨɝɿɱɧɭ 
ɚɤɬɢɜɧɿɫɬɶ, ɧɿɠ� ɪɨɡɱɢɧɧɿ� ɡɟɪɧɨɜɿ (1ĺ3/1ĺ4)-ȕ-D-
ɝɥɸɤɚɧɢ. 

ȼ� ɨɫɧɨɜɿ� ɛɿɨɥɨɝɿɱɧɨʀ� ɚɤɬɢɜɧɨɫɬɿ (1ĺ3/ĺ6)-ȕ-D-
ɝɥɸɤɚɧɿɜ�ɥɟɠɚɬɶ�ɧɚɫɚɦɩɟɪɟɞ�ʀɯ�ɿɦɭɧɨɦɨɞɭɥɸɸɱɿ�ɜɥɚ-
ɫɬɢɜɨɫɬɿ. ɐɿ�ɩɨɥɿɫɚɯɚɪɢɞɢ� ɚɤɬɢɜɭɸɬɶ� ɿɦɭɧɧɭ� ɫɢɫɬɟɦɭ 
ɥɸɞɢɧɢ, ɡɚɯɢɳɚɸɱɢ�ɨɪɝɚɧɿɡɦ�ɜɿɞ�ɯɜɨɪɨɛɨɬɜɨɪɧɢɯ�ɦɿ-

ɤɪɨɨɪɝɚɧɿɡɦɿɜ�ɬɚ�ɲɤɿɞɥɢɜɢɯ�ɧɚɫɥɿɞɤɿɜ�ɜɩɥɢɜɭ 
ɬɨɤɫɢɧɿɜ� ɿ� ɤɚɧɰɟɪɨɝɟɧɿɜ, ɬɢɦ� ɫɚɦɢɦ� ɩɿɞɜɢ-
ɳɭɸɱɢ�ɹɤ�ɜɪɨɞɠɟɧɢɣ (ɩɪɢɪɨɞɧɢɣ), ɬɚɤ� ɿ�ɧɚ-
ɛɭɬɢɣ (ɚɞɚɩɬɢɜɧɢɣ) ɿɦɭɧɿɬɟɬ (ɪɢɫ. 3). Ɇɟɯɚ-
ɧɿɡɦ�ɞɿʀ�ɰɢɯ�ɛɿɨɩɨɥɿɦɟɪɿɜ�ɡɚɥɟɠɢɬɶ�ɜɿɞ�ʀɯ�ɡɞɚ-
ɬɧɨɫɬɿ� ɡɜ
ɹɡɭɜɚɬɢɫɹ� ɡ� ɩɟɜɧɢɦɢ� ɤɥɿɬɢɧɧɢɦɢ 
ɪɟɰɟɩɬɨɪɚɦɢ: dectin-1 (ɞɟɤɬɢɧ-1), CR3, TLR 
�ɬɨɥɥ�ɩɨɞɿɛɧɢɣ� ɪɟɰɟɩɬɨɪ) ɿ Scavenger (ɫɤɚɣ-
ɜɟɧɞɠɟɪ), ɳɨ�ɩɪɢɜɨɞɢɬɶ�ɞɨ�ɚɤɬɢɜɚɰɿʀ�ɞɟɤɿɥɶ-
ɤɨɯ� ɫɢɝɧɚɥɶɧɢɯ� ɲɥɹɯɿɜ, ɹɤɿ� ɫɩɪɢɹɸɬɶ� ɿɦɭɧ-
ɧɿɣ�ɪɟɚɤɰɿʀ�ɜ�ɭɪɚɠɟɧɢɯ�ɤɥɿɬɢɧɚɯ [4]. 

Ɋɚɞɿɨɩɪɨɬɟɤɬɨɪɧɭ�ɞɿɸ (1ĺ3/1ĺ6)-ȕ-D-
ɝɥɸɤɚɧɿɜ�ɨɛɭɦɨɜɥɟɧɨ�ʀɯ�ɡɞɚɬɧɿɫɬɸ�ɡɜ
ɹɡɭɜɚɬɢ 
ɜɿɥɶɧɿ�ɪɚɞɢɤɚɥɢ, ɳɨ�ɭɬɜɨɪɸɸɬɶɫɹ�ɜ�ɨɪɝɚɧɿɡɦɿ 
ɥɸɞɢɧɢ�ɜ�ɪɟɡɭɥɶɬɚɬɿ�ɜɩɥɢɜɭ�ɿɨɧɿɡɭɸɱɨɝɨ�ɜɢ-
ɩɪɨɦɿɧɸɜɚɧɧɹ�ɿ�ɩɪɢɡɜɨɞɹɬɶ�ɞɨ�ɩɨɲɤɨɞɠɟɧɧɹ 
ȾɇɄ�ɤɥɿɬɢɧ, ɮɟɪɦɟɧɬɿɜ�ɿ�ɦɟɦɛɪɚɧ [6]. 

ɉɪɨɬɢɩɭɯɥɢɧɧɚ� ɞɿɹ (1ĺ3/1ĺ6)-ȕ-D-
ɝɥɸɤɚɧɿɜ� ɜɢɡɧɚɱɚɽɬɶɫɹ� ɩɨɹɜɨɸ� ɩɪɨɬɢɩɭɯ-
ɥɢɧɧɨɝɨ�ɮɚɤɬɨɪɚ�ɭ�ɜɿɞɩɨɜɿɞɶ�ɧɚ�ɜɜɟɞɟɧɧɹ�ɩɨ-
ɥɿɫɚɯɚɪɢɞɭ. ȼɿɧ� ɫɩɪɢɹɽ� ɪɟɝɪɟɫɿʀ� ɩɭɯɥɢɧɢ, 
ɫɬɢɦɭɥɸɸɱɢ�ɝɪɚɧɭɥɨɰɢɬɢ�ɿ�ɦɚɤɪɨɮɚɝɢ, ɚ�ɬɚ-
ɤɨɠ� ɡɚɩɭɫɤɚɽ� ɩɪɨɰɟɫ�ɮɚɝɨɰɢɬɨɡɭ� ɜ� ɤɥɿɬɢɧɚɯ 

ɩɭɯɥɢɧ [7]. 
ɋɶɨɝɨɞɧɿ�ɭ�ɤɥɿɧɿɤɚɯ�ɋɒȺ, Ʉɢɬɚɸ�ɬɚ�əɩɨɧɿʀ�ɞɟɹɤɿ 

ɡ (1ĺ3/1ĺ6)-ȕ-D-ɝɥɸɤɚɧɿɜ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ� ɹɤ� ɦɭ-
ɥɶɬɢɦɨɞɚɥɶɧɿ� ɦɨɞɭɥɹɬɨɪɢ� ɛɿɨɥɨɝɿɱɧɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ɨɪ-
ɝɚɧɿɡɦɭ�ɥɸɞɢɧɢ�ɩɪɢ�ɥɿɤɭɜɚɧɧɿ�ɨɧɤɨɥɨɝɿɱɧɢɯ�ɡɚɯɜɨɪɸ-
ɜɚɧɶ [8]. 

ȼɨɧɢ� ɩɪɨɹɜɥɹɸɬɶ� ɩɪɨɬɢɡɚɩɚɥɶɧɭ� ɞɿɸ� ɡɚɜɞɹɤɢ 
ɫɬɢɦɭɥɹɰɿʀ�ɩɪɨɞɭɤɰɿʀ�ɬɪɚɧɫɩɨɪɬɧɢɯ�ɛɿɥɤɿɜ�ɝɨɫɬɪɨʀ�ɮɚ-
ɡɢ [2]. Ɉɤɪɿɦ�ɬɨɝɨ, ɜɫɬɚɧɨɜɥɟɧɨ�ɡɞɚɬɧɿɫɬɶ�ɝɥɸɤɚɧɿɜ�ɞɨ 
ɝɿɩɨɬɟɧɡɢɜɧɨʀ� ɞɿʀ� ɬɚ� ɡɧɢɠɟɧɧɹ� ɰɭɤɪɭ� ɿ� ɯɨɥɟɫɬɟɪɢɧɭ� ɜ 
ɤɪɨɜɿ [4]. 

ɉɨɤɚɡɚɧɨ, ɳɨ�ɮɿɡɿɨɥɨɝɿɱɧɚ� ɞɿɹ� ȕ�ɝɥɸɤɚɧɿɜ, ɜɢɞɿ-
ɥɟɧɢɯ� ɡ� ɤɥɿɬɢɧɧɢɯ� ɫɬɿɧɨɤ� ɯɥɿɛɨɩɟɤɚɪɫɶɤɢɯ� ɞɪɿɠɞɠɿɜ 
ɪɨɞɭ Saccharomyces cerevisiae, ɡɧɚɱɧɨ�ɜɢɳɚ, ɧɿɠ�ɚɧɚ-
ɥɨɝɿɱɧɢɯ� ɩɨɥɿɫɚɯɚɪɢɞɿɜ, ɨɬɪɢɦɚɧɢɯ� ɡ� ɿɧɲɢɯ� ɞɠɟ-
ɪɟɥ [9]. 

ȼɥɚɫɬɢɜɨɫɬɿ� ȕ-D-ɝɥɸɤɚɧɿɜ� ɞɪɿɠɞɠɿɜ� ɨɩɢɫɚɧɨ� ɜ 
ɪɨɛɨɬɚɯ� ɇ�ɉ. ȿɥɿɧɨɜɚ, Ɇ�Ⱥ. Ʉɚɲɤɿɧɨʀ, Ƚ�ȿ. Ⱥɪɤɚɞɶɽ-
ɜɨʀ. ɋɚɦɟ�ɲɤɨɥɿ�ɇ�ɉ�ȿɥɿɧɨɜɚ [10] ɧɚɥɟɠɚɬɶ�ɩɪɿɨɪɢɬɟɬ-
ɧɿ�ɞɨɫɥɿɞɠɟɧɧɹ�ɿɦɭɧɨɦɨɞɭɥɸɸɱɢɯ, ɩɪɨɬɢɩɭɯɥɢɧɧɢɯ�ɿ 
ɪɚɞɿɨɡɚɯɢɫɧɢɯ� ɜɥɚɫɬɢɜɨɫɬɟɣ� ȕ�ɦɚɧɚɧɭ� ɿ� ȕ�ɝɥɸɤɚɧɭ 
ɞɪɿɠɞɠɿɜ�ɪɨɞɭ Saccharomyces cerevisiae. 

ȼɟɥɢɤɭ� ɤɿɥɶɤɿɫɬɶ� ɪɨɛɿɬ� ɩɪɢɫɜɹɱɟɧɨ� ɜɢɜɱɟɧɧɸ 
ɡɢɦɨɡɚɧɭ - ɤɨɦɩɥɟɤɫɭ� ɩɨɥɿɫɚɯɚɪɢɞɿɜ, ɜɢɥɭɱɟɧɨɝɨ� ɡ 
ɨɛɨɥɨɧɨɤ�ɤɥɿɬɢɧ�ɞɪɿɠɞɠɿɜ Saccharomyces cerevisiae, ɭ 
ɫɤɥɚɞɿ� ɹɤɢɯ� ɥɨɤɚɥɿɡɨɜɚɧɨ� ɝɥɸɤɚɧ� ɿ� ɦɚɧɚɧ. Ɂɞɚɬɧɿɫɬɶ 
ɡɢɦɨɡɚɧɭ� ɫɬɢɦɭɥɸɜɚɬɢ� ɤɥɿɬɢɧɢ�ɪɟɬɢɤɭɥɨɟɧɞɨɬɟɥɿɚɥɶ-
ɧɨʀ�ɫɢɫɬɟɦɢ�ɛɭɥɨ�ɜɢɡɧɚɱɟɧɨ�ɛɿɥɶɲɟ 50 ɪɨɤɿɜ�ɬɨɦɭ. ȼɿɧ 
ɹɜɥɹɽ�ɫɨɛɨɸ�ɧɟɫɩɟɰɢɮɿɱɧɢɣ�ɫɬɢɦɭɥɹɬɨɪ�ɤɪɨɜɨɬɜɨɪɟɧ-
ɧɹ, ɡɞɚɬɧɢɣ�ɩɨɫɥɚɛɥɸɜɚɬɢ�ɜɩɥɢɜ�ɧɚ�ɝɟɦɨɩɨɮɟɡ�ɩɪɨɬɢ-
ɩɭɯɥɢɧɧɢɯ� ɥɿɤɚɪɫɶɤɢɯ� ɡɚɫɨɛɿɜ� ɿ� ɩɪɨɦɟɧɟɜɨɝɨ� ɜɩɥɢɜɭ, 
ɹɤɿ�ɣɨɝɨ�ɩɪɢɝɧɿɱɭɸɬɶ [11].  

ɉɨɤɚɡɚɧɨ [4],  ɳɨ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɝɥɸɤɚɧɿɜ�ɡ�ɦɨɥɟ-
ɤɭɥɹɪɧɨɸ�ɦɚɫɨɸ�ɦɟɧɲɨɸ�ɡɚ 150 ɤȾɚ�ɽ�ɛɿɥɶɲ�ɟɮɟɤɬɢ-
ɜɧɢɦ. Ɂɝɿɞɧɨ�ɥɿɬɟɪɚɬɭɪɧɢɦ�ɞɚɧɢɦ�ɧɚɣɛɿɥɶɲɨɸ�ɚɤɬɢɜ-
ɧɿɫɬɸ� ɜɨɥɨɞɿɸɬɶ� ɜɨɞɨɪɨɡɱɢɧɧɿ (1ĺ3/1ĺ6)-ȕ-D-
ɝɥɸɤɚɧɢ,  ɦɨɥɟɤɭɥɹɪɧɚ�ɦɚɫɚ�ɹɤɢɯ�ɜɚɪɿɸɽ�ɜ�ɿɧɬɟɪɜɚɥɿ 1 
– 30 ɤȾɚ [3]. 

ȼɿɬɱɢɡɧɹɧɢɯ�ɬɟɯɧɨɥɨɝɿɣ�ɬɚɤɢɯ�ɝɥɸɤɚɧɿɜ�ɧɟ�ɿɫɧɭɽ, 
ɭ�ɡɜ¶ɹɡɤɭ�ɡ�ɰɢɦ, ɞɚɧɟ�ɞɨɫɥɿɞɠɟɧɧɹ�ɩɪɢɫɜɹɱɟɧɨ�ɪɨɡɪɨɛ- 

Ɍɚɛɥɢɰɹ 1 
ȼɢɯɿɞ�ɜɨɞɨɪɨɡɱɢɧɧɢɯ�ɜɭɝɥɟɜɨɞɿɜ, % ɦɚɫɢ�ɜɢɯɿɞɧɨɝɨ�ɩɨɥɿɫɚɯɚɪɢɞɭ 

ʋ 
ɡɪɚɡ-
ɤɚ 

Ʉɨɧɰɟɧɬ-
ɪɚɰɿɹ�ȿ, 
ɦɝ�ɫɦ3 

Ɍɪɢɜɚɥɿɫɬɶ  
ɮɟɪɦɟɧɬɨɥɿɡɭ, 

ɝɨɞ 

ɋɩɿɜɜɿɞɧɨ-
ɲɟɧɧɹ E:S 

ȼɢɯɿɞ  
ɜɨɞɨɪɨɡɱɢɧɧɢɯ 
ɜɭɝɥɟɜɨɞɿɜ, % 

1 

0,50 

24 
1:15 40,3 

2 1:30 51,7 
3 1:45 48,7 
4 

48 
1:15 60,0 

5 1:30 63,0 
6 1:45 56,8 
7 

72 
1:15 65,0 

8 1:30 68,1 
9 1:45 59,7 
10 

0,25 

24 
1:15 75,1 

11 1:30 74,7 
12 1:45 39,2 
13 

48 
1:15 89,3 

14 1:30 86,1 
15 1:45 56,1 
16 

72 
1:15 90,3 

17 1:30 88,1 
18 1:45 72,5 
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ɰɿ� ɫɩɨɫɨɛɭ� ɞɟɫɬɪɭɤɰɿʀ (1ĺ3/1ĺ6)-ȕ-D-ɝɥɸɤɚɧɭ� ɤɥɿ-
ɬɢɧɧɢɯ� ɫɬɿɧɨɤ� ɯɥɿɛɨɩɟɤɚɪɫɶɤɢɯ� ɞɪɿɠɞɠɿɜ� ɪɨɞɭ 
Saccharomyces cerevisiae�ɡ�ɦɟɬɨɸ�ɨɞɟɪɠɚɧɧɹ�ɧɚɣɛɿɥɶɲ 
ɮɿɡɿɨɥɨɝɿɱɧɨ� ɚɤɬɢɜɧɨɝɨ� ɜɨɞɨɪɨɡɱɢɧɧɨɝɨ�ɮɪɚɝɦɟɧɬɭ, ɜ 
ɹɤɨɦɭ�ɩɟɪɟɜɚɠɚɽ�ɮɪɚɤɰɿɹ�ɡ�Ɇr ɜ�ɿɧɬɟɪɜɚɥɿ 1 – 30 ɤȾɚ. 

ȼ� ɟɤɫɩɟɪɢɦɟɧɬɚɯ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ� ɜɨɞɨɧɟɪɨɡ-
ɱɢɧɧɢɣ (1ĺ3/1ĺ6)-ȕ-D-ɝɥɸɤɚɧ, ɨɬɪɢɦɚɧɢɣ� ɡ� ɯɥɿɛɨ-
ɩɟɤɚɪɫɶɤɢɯ�ɞɪɿɠɞɠɿɜ�ɲɥɹɯɨɦ� ʀɯ� ɩɨɫɥɿɞɨɜɧɨʀ� ɨɛɪɨɛɤɢ 
ɪɨɡɱɢɧɚɦɢ� ɝɿɞɪɨɤɫɢɞɭ�ɧɚɬɪɿɸ, ɨɰɬɨɜɨʀ� ɤɢɫɥɨɬɢ� ɿ� ɚɰɟ-
ɬɚɬɭ�ɧɚɬɪɿɸ�ɡ�ɧɚɫɬɭɩɧɢɦ�ɚɜɬɨɤɥɚɜɭɜɚɧɧɹɦ�ɞɥɹ�ɨɫɬɚɬɨ-
ɱɧɨɝɨ�ɜɢɞɚɥɟɧɧɹ� ɫɭɩɭɬɧɿɯ� ɪɟɱɨɜɢɧ – ɛɿɥɤɚ, ɝɥɿɤɨɝɟɧɭ 
ɬɚ� ɦɚɧɚɧɭ [12]. Ⱦɟɫɬɪɭɤɰɿɸ� ɦɚɤɪɨɦɨɥɟɤɭɥ� ɝɥɸɤɚɧɭ 
ɡɞɿɣɫɧɸɜɚɥɢ� ɲɥɹɯɨɦ� ɨɛɦɟɠɟɧɨɝɨ� ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ 
ɝɿɞɪɨɥɿɡɭ,  ɹɤɢɣ�ɩɪɨɜɨɞɢɥɢ  ɩɪɢ�Ɍ =  37  °ɋ�ɿ�ɪɇ 6  (ɧɚ-
ɬɪɿɣ�ɮɨɫɮɚɬɧɢɣ�ɛɭɮɟɪ), ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ�ɦɭɥɶɬɢɮɟɪ-
ɦɟɧɬɧɢɣ�ɩɪɟɩɚɪɚɬ, ɳɨ�ɜɨɥɨɞɿɽ�ɩɟɪɟɜɚɠɧɨ� ɟɧɞɨ-1,4-ȕ-
ɤɫɢɥɚɧɚɡɧɨɸ�ɬɚ� ɟɧɞɨ-1,3(4)-ȕ�ɝɥɸɤɚɧɚɡɧɨɸ�ɚɤɬɢɜɧɨɫ-
ɬɹɦɢ. ɉɿɫɥɹ� ɡɚɤɿɧɱɟɧɧɹ� ɝɿɞɪɨɥɿɡɭ� ɫɭɦɿɲ� ɤɢɩ¶ɹɬɢɥɢ 
ɜɩɪɨɞɨɜɠ 10-15 ɯɜɢɥɢɧ� ɞɥɹ� ɿɧɚɤɬɢɜɚɰɿʀ� ɮɟɪɦɟɧɬɚ, 
ɰɟɧɬɪɢɮɭɝɭɜɚɥɢ� ɬɚ� ɜɢɡɧɚɱɚɥɢ� ɭ� ɰɟɧɬɪɢɮɭɝɚɬɿ� ɜɦɿɫɬ 
ɜɭɝɥɟɜɨɞɧɨʀ�ɫɤɥɚɞɨɜɨʀ (ɬɚɛɥ. 1). ɍ�ɞɨɫɥɿɞɚɯ�ɜɚɪɿɸɜɚɥɢ 
ɤɨɧɰɟɧɬɪɚɰɿɸ�ɮɟɪɦɟɧɬɚ� ɭ�ɪɨɡɱɢɧɿ, ɬɪɢɜɚɥɿɫɬɶ�ɮɟɪɦɟ-
ɧɬɨɥɿɡɭ� ɿ� ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ� ɮɟɪɦɟɧɬ�ɫɭɛɫɬɪɚɬ (E:S). 

Ƚɟɥɶ�ɯɪɨɦɚɬɨɝɪɚɮɿɸ�ɩɪɨɞɭɤɬɿɜ�ɞɟɫɬɪɭɤɰɿʀ� ɡɞɿɣɫɧɸɜɚ-
ɥɢ�ɧɚ�ɤɨɥɨɧɰɿ�ɡ�ɫɟɮɚɞɟɤɫɨɦ G-50 (H = 38 ɫɦ;  D = 3,1 
ɫɦ; V = 121 ɫɦ3; Pharmacia, ɒɜɟɰɿɹ). Ʉɨɥɨɧɤɭ� ɤɚɥɿɛ-
ɪɭɜɚɥɢ� ɦɚɪɤɟɪɚɦɢ� ɡ� ɜɿɞɨɦɢɦɢ� ɦɨɥɟɤɭɥɹɪɧɢɦɢ� ɦɚɫɚ-
ɦɢ. ȼ�ɤɨɥɨɧɤɭ� ɜɧɨɫɢɥɢ 7-10 ɦɝ�ɩɪɨɞɭɤɬɿɜ� ɞɟɫɬɪɭɤɰɿʀ 
ɝɥɸɤɚɧɭ,  ɟɥɸɟɧɬ –  ɜɨɞɚ;  ɡɛɢɪɚɥɢ�ɮɪɚɤɰɿʀ�ɨɛ¶ɽɦɨɦ�ɩɨ 
2 ɫɦ3. ȼɦɿɫɬ� ɜɭɝɥɟɜɨɞɿɜ� ɭ�ɮɪɚɤɰɿɹɯ� ɜɢɡɧɚɱɚɥɢ� ɚɧɬɪɨ-
ɧɨɜɢɦ�ɦɟɬɨɞɨɦ [12]. 

ɋɬɭɩɿɧɶ�ɩɟɪɟɯɨɞɭ� ɭ� ɪɨɡɱɢɧ� ɬɜɟɪɞɨʀ�ɮɚɡɢ� ɜ� ɭɦɨ-
ɜɚɯ� ɟɤɫɩɟɪɢɦɟɧɬɭ� ɤɨɥɢɜɚɜɫɹ� ɭ� ɞɿɚɩɚɡɨɧɿ 40 – 90 %. 
ɇɚɣɛɿɥɶɲɿ�ɣɨɝɨ�ɡɧɚɱɟɧɧɹ�ɦɚɥɢ�ɦɿɫɰɟ�ɩɪɢ�ɜɢɤɨɪɢɫɬɚɧ-
ɧɿ� ɮɟɪɦɟɧɬɚ� ɤɨɧɰɟɧɬɪɚɰɿɽɸ 0,25 ɦɝ�ɫɦ3, ɫɩɿɜɜɿɞɧɨ-
ɲɟɧɧɿ E:S ɜ� ɿɧɬɟɪɜɚɥɿ� ɡɧɚɱɟɧɶ 1:15 – 1:30 ɬɚ� ɬɪɢɜɚ-
ɥɨɫɬɿ�ɨɛɪɨɛɤɢ 48 – 72 ɝɨɞ (ɬɚɛɥ. 1). ɇɚ�ɪɢɫ. 4 ɧɚɜɟɞɟɧɨ 
ɯɪɨɦɚɬɨɝɪɚɦɭ� ɡɪɚɡɤɚ 16, ɨɬɪɢɦɚɧɨɝɨ� ɡ� ɧɚɣɛɿɥɶɲɢɦ 
ɜɢɯɨɞɨɦ. 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ�ɜɿɧ�ɹɜɥɹɽ�ɫɨɛɨɸ�ɝɟɬɟɪɨɝɟɧɧɭ�ɡɚ 
ɦɨɥɟɤɭɥɹɪɧɨɸ�ɦɚɫɨɸ�ɫɭɦɿɲ,  ɭ�ɹɤɿɣ�ɩɪɢɫɭɬɧɿ�ɮɪɚɝɦɟ-
ɧɬɢ�ɡɿ�ɫɬɭɩɟɧɟɦ�ɩɨɥɿɦɟɪɢɡɚɰɿʀ�ɭ�ɞɨɫɢɬɶ�ɲɢɪɨɤɨɦɭ�ɿɧ-
ɬɟɪɜɚɥɿ�ɡɧɚɱɟɧɶ, ɚ�ɜɦɿɫɬ�ɮɪɚɤɰɿʀ�ɡ�Ɇr 1 – 30 ɤȾɚ�ɫɤɥɚ-
ɞɚɽ�ɛɿɥɹ 60 %. 

ɍ�ɩɨɞɚɥɶɲɨɦɭ�ɜɢɡɧɚɱɚɥɢ�ɦɨɥɟɤɭɥɹ-
ɪɧɨ�ɦɚɫɨɜɢɣ� ɪɨɡɩɨɞɿɥ� ɤɨɠɧɨɝɨ� ɡ� ɨɬɪɢɦɚ-
ɧɢɯ� ɝɿɞɪɨɥɿɡɚɬɿɜ� ɡ� ɦɟɬɨɸ� ɨɛʉɪɭɧɬɭɜɚɧɧɹ 
ɭɦɨɜ� ɮɟɪɦɟɧɬɨɥɿɡɭ,  ɡɚ� ɹɤɢɯ� ɜɿɞɛɭɜɚɽɬɶɫɹ 
ɦɚɤɫɢɦɚɥɶɧɟ� ɧɚɤɨɩɢɱɟɧɧɹ� ɮɪɚɝɦɟɧɬɚ� ɡ 
ɦɨɥɟɤɭɥɹɪɧɨɸ�ɦɚɫɨɸ�ɜ� ɿɧɬɟɪɜɚɥɿ� ɡɧɚɱɟɧɶ 
1 – 30 ɤȾɚ (ɬɚɛɥ. 2). əɤ�ɫɜɿɞɱɚɬɶ�ɧɚɜɟɞɟɧɿ 
ɞɚɧɿ, ɜɚɪɿɸɜɚɧɧɹ�ɭɦɨɜ� ɞɟɫɬɪɭɤɰɿʀ� ɫɭɬɬɽɜɨ 
ɜɩɥɢɜɚɽ� ɧɚ� ɯɚɪɚɤɬɟɪ� ɪɨɡɩɨɞɿɥɭ� ɩɪɨɞɭɤɬɿɜ 
ɡɚ� ɦɨɥɟɤɭɥɹɪɧɢɦɢ� ɦɚɫɚɦɢ. Ɍɚɤ, ɡɛɿɥɶ-
ɲɟɧɧɹ�ɤɨɧɰɟɧɬɪɚɰɿʀ�ɮɟɪɦɟɧɬɚ�ɭ�ɪɨɡɱɢɧɿ�ɡ 
0,25 ɦɝ�ɫɦ3 ɞɨ 0,50 ɦɝ�ɫɦ3� ɩɪɢɜɨɞɢɬɶ� ɞɨ 
ɡɛɿɥɶɲɟɧɧɹ� ɜɦɿɫɬɭ� ɰɿɥɶɨɜɨɝɨ� ɮɪɚɝɦɟɧɬɚ 
�Ɇr 1–30  ɤȾɚ)  ɿ� ɨɞɧɨɱɚɫɧɨɝɨ� ɡɦɟɧɲɟɧɧɹ 
ɤɿɥɶɤɨɫɬɿ� ɩɪɨɞɭɤɬɿɜ� ɞɟɫɬɪɭɤɰɿʀ� ɡ� ɦɨɥɟɤɭ-
ɥɹɪɧɨɸ� ɦɚɫɨɸ,  ɧɢɠɱɨɸ� ɡɚ 1  ɤȾɚ.  Ɉɬɠɟ,  
ɱɚɫɬɤɚ� ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɢɯ� ɪɨɡɱɢɧɧɢɯ 
ɮɪɚɝɦɟɧɬɿɜ�ɜ�ɬɚɤɢɯ�ɝɿɞɪɨɥɿɡɚɬɚɯ�ɜɢɳɚ. 

ȼɢɯɿɞ� ɰɿɥɶɨɜɨɝɨ� ɩɪɨɞɭɤɬɭ� ɡɪɨɫɬɚɽ 
ɩɪɢ� ɡɛɿɥɶɲɟɧɧɿ� ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ E:S ɜɿɞ 
1:15 ɞɨ 1:30. ɉɨɞɚɥɶɲɟ� ɡɪɨɫɬɚɧɧɹ� ɰɶɨɝɨ 
ɩɨɤɚɡɧɢɤɚ (E:S = 1:45) ɩɪɢɡɜɨɞɢɬɶ� ɞɨ 
ɧɚɤɨɩɢɱɟɧɧɹ� ɧɟɛɚɠɚɧɢɯ� ɧɢɡɶɤɨɦɨɥɟɤɭ-
ɥɹɪɧɢɯ� ɮɿɡɿɨɥɨɝɿɱɧɨ� ɧɟɟɮɟɤɬɢɜɧɢɯ� ɨɥɿɝɨ-

ɦɟɪɿɜ.  
Ɂɛɿɥɶɲɟɧɧɹ�ɬɟɪɦɿɧɭ�ɮɟɪɦɟɧɬɨɥɿɡɭ�ɡ 24 ɞɨ 72 ɝɨɞ, 

ɹɤ� ɩɪɚɜɢɥɨ, ɫɭɩɪɨɜɨɞɠɭɽɬɶɫɹ� ɧɚɤɨɩɢɱɟɧɧɹɦ� ɮɪɚɝ-
ɦɟɧɬɿɜ�ɡ�ɦɨɥɟɤɭɥɹɪɧɨɸ�ɦɚɫɨɸ 1 – 30 ɤȾɚ,  ɣɨɝɨ�ɩɨɞɨ-
ɜɠɟɧɧɹ�ɡɜɟɪɯ�ɜɤɚɡɚɧɨɝɨ�ɧɟ�ɦɚɽ�ɩɨɡɢɬɢɜɧɢɯ�ɧɚɫɥɿɞɤɿɜ.  

Ɉɫɬɚɬɨɱɧɢɣ� ɜɢɫɧɨɜɨɤ� ɳɨɞɨ� ɪɚɰɿɨɧɚɥɶɧɢɯ� ɭɦɨɜ 
ɞɟɫɬɪɭɤɰɿʀ� ɦɨɠɧɚ� ɡɪɨɛɢɬɢ�ɲɥɹɯɨɦ� ɩɨɪɿɜɧɹɧɧɹ� ɞɚɧɢɯ 
ɬɚɛɥ. 1 ɿ 2. Ɋɟɡɭɥɶɬɚɬɢ� ɜɿɞɩɨɜɿɞɧɢɯ� ɩɟɪɟɪɚɯɭɧɤɿɜ 
�ɬɚɛɥ. 3) ɫɜɿɞɱɚɬɶ, ɳɨ� ɧɚɣɛɿɥɶɲɨɝɨ� ɫɬɭɩɟɧɹ� ɧɚɤɨɩɢ-
ɱɟɧɧɹ�ɮɪɚɝɦɟɧɬɿɜ� ɡ�ɦɨɥɟɤɭɥɹɪɧɨɸ�ɦɚɫɨɸ 1  –  30  ɤȾɚ 
(57,7 %) ɦɨɠɧɚ�ɞɨɫɹɝɧɭɬɢ�ɡɚ�ɧɚɫɬɭɩɧɢɯ�ɭɦɨɜ�ɮɟɪɦɟɧ-
ɬɨɥɿɡɭ: ɤɨɧɰɟɧɬɪɚɰɿɹ� ɮɟɪɦɟɧɬɚ 0,25 ɦɝ/ ɫɦ3, 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ E:S = 1:30, ɬɟɪɦɿɧ� ɝɿɞɪɨɥɿɡɭ 48 ɝɨɞ 
�ɪɢɫ. 5); ɩɪɢ�ɰɶɨɦɭ�ʀɯ�ɤɿɥɶɤɿɫɬɶ�ɭ�ɜɨɞɨɪɨɡɱɢɧɧɿɣ�ɫɤɥɚ-
ɞɨɜɿɣ – 67,1 %. 

Ɍɚɤɢɦ� ɱɢɧɨɦ, ɩɨɤɚɡɚɧɨ� ɦɨɠɥɢɜɿɫɬɶ� ɨɞɟɪɠɚɧɧɹ 
ɧɚ� ɨɫɧɨɜɿ (1ĺ3/1ĺ6)-ȕ-D-ɝɥɸɤɚɧɭ� ɤɥɿɬɢɧɧɢɯ� ɫɬɿɧɨɤ 
ɞɪɿɠɞɠɿɜ�ɪɨɞɭ Saccharomyces cerevisiae�ɜɨɞɨɪɨɡɱɢɧ- 

Ɍɚɛɥɢɰɹ 2 
Ɇɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɨɜɢɣ�ɪɨɡɩɨɞɿɥ�ɜɨɞɨɪɨɡɱɢɧɧɢɯ  
ɩɪɨɞɭɤɬɿɜ�ɮɟɪɦɟɧɬɨɥɿɡɭ, % ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 

ʋ 
ɡɪɚɡɤɚ 

Ɇɨɥɟɤɭɥɹɪɧɚ�ɦɚɫɚ, 
ɤȾɚ 

ʋ 
ɡɪɚɡɤɚ 

Ɇɨɥɟɤɭɥɹɪɧɚ�ɦɚɫɚ, 
ɤȾɚ 

>30 1-30 <1 >30 1-30 <1 
1 27,6 63,9 8,5 10 37,0 56,6 6,4 
2 37,8 55,1 7,1 11 31,9 62,4 5,7 
3 53,4 39,7 6,9 12 48,7 39,8 11,5 
4 30,2 63,1 6,7 13 31,7 44,7 23,6 
5 25,6 68,8 5,6 14 21,2 67,1 11,7 
6 42,5 44,9 12,4 15 37,0 33,8 29,2 
7 17,4 76,1 6,5 16 15,7 57,4 26,9 
8 13,5 80,5 6,0 17 21,5 52,5 26,0 
9 39,2 45,2 15,6 18 34,7 34,5 30,8 

 

Ɍɚɛɥɢɰɹ 3 
ȼɢɯɿɞ�ɜɨɞɨɪɨɡɱɢɧɧɢɯ�ɩɪɨɞɭɤɬɿɜ�ɝɿɞɪɨɥɿɡɭ�ɝɥɸɤɚɧɭ�ɦɨɥɟɤɭɥɹɪɧɨʀ 
ɦɚɫɢ 1 – 30 ɤȾɚ, % ɫɭɯɨʀ�ɦɚɫɢ�ɝɥɸɤɚɧɭ�ɤɥɿɬɢɧɧɢɯ�ɫɬɿɧɨɤ�ɞɪɿɠɞɠɿɜ 

ʋ 
ɡɪɚɡɤɚ 

Ʉɨɧɰɟɧɬ-
ɪɚɰɿɹ�ȿ, 
ɦɝ�ɫɦ3 

Ɍɪɢɜɚɥɿɫɬɶ�ɮɟ-
ɪɦɟɧɬɨɥɿɡɭ, ɝɨɞ 

ɋɩɿɜɜɿɞɧɨ-
ɲɟɧɧɹ E:S 

ȼɢɯɿɞ�ɜɨɞɨ-
ɪɨɡɱɢɧɧɢɯ  
ɜɭɝɥɟɜɨɞɿɜ,% 

1 

0,50 

24 
1:15 25,8 

2 1:30 28,5 
3 1:45 18,5 
4 

48 
1:15 37,9 

5 1:30 43,3 
6 1:45 25,5 
7 

72 
1:15 49,5 

8 1:30 54,8 
9 1:45 27,0 
10 

0,25 

24 
1:15 42,5 

11 1:30 46,6 
12 1:45 15,6 
13 

48 
1:15 39,9 

14 1:30 57,7 
15 1:45 19,0 
16 

72 
1:15 51,8 

17 1:30 46,3 
18 1:45 25,0 
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ɏɚɪɱɨɜɚ�ɧɚɭɤɚ�ɿ�ɬɟɯɧɨɥɨɝɿɹ   ʋ 1(18)*2012 

ɧɨɝɨ�ɮɪɚɝɦɟɧɬɚ, ɳɨ�ɦɿɫɬɢɬɶ�ɛɿɥɹ 70 % ɧɚɣɛɿɥɶɲ�ɮɿɡɿɨ-
ɥɨɝɿɱɧɨ�ɚɤɬɢɜɧɨʀ�ɩɨɥɿɫɚɯɚɪɢɞɧɨʀ�ɮɪɚɤɰɿʀ�ɡ�ɦɨɥɟɤɭɥɹɪ-
ɧɨɸ�ɦɚɫɨɸ 1 – 30 ɤȾɚ; ɜɫɬɚɧɨɜɥɟɧɨ�ɪɚɰɿɨɧɚɥɶɧɿ�ɭɦɨɜɢ 
ɮɟɪɦɟɧɬɚɬɢɜɧɨʀ� ɞɟɫɬɪɭɤɰɿʀ� ɜɢɯɿɞɧɨɝɨ� ɛɿɨɩɨɥɿɦɟɪɭ. 
Ɉɬɪɢɦɚɧɿ�ɪɟɡɭɥɶɬɚɬɢ�ɽ�ɩɿɞʉɪɭɧɬɹɦ�ɞɥɹ�ɩɨɞɚɥɶɲɢɯ�ɞɨ-

ɫɥɿɞɠɟɧɶ�ɳɨɞɨ�ɪɨɡɪɨɛɤɢ� ɫɩɨɫɨɛɿɜ�ɞɨɛɭɜɚɧɧɹ�ɩɪɨɞɭɤ-
ɬɿɜ�ɞɟɫɬɪɭɤɰɿʀ�ɞɪɿɠɞɠɨɜɨɝɨ�ɝɥɸɤɚɧɭ�ɛɟɡ�ɣɨɝɨ�ɩɨɩɟɪɟ-
ɞɧɶɨɝɨ�ɿɡɨɥɸɜɚɧɧɹ. 

ɉɨɫɬɭɩɢɥɚ 02.2012 
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BIOCHEMICAL AND BAKING PROPERTIES OF BLENDS GRADED FLOUR 
WITH DIFFERENT WHEAT MILLED PRODUCTS INCLUDING  

PERIPHERAL PARTS OF GRAIN 
ɂɫɫɥɟɞɨɜɚɧɵ� ɛɢɨɯɢɦɢɱɟɫɤɢɣ� ɢ� ɠɢɪɧɨɤɢɫɥɨɬɧɵɣ� ɫɨɫɬɚɜɵ 

ɪɚɡɥɢɱɧɵɯ� ɩɨɬɨɤɨɜ� ɩɪɨɞɭɤɬɨɜ� ɢɡɦɟɥɶɱɟɧɢɹ, ɫɨɞɟɪɠɚɳɢɯ� ɢɡɦɟɥɶ-
ɱɟɧɧɵɟ� ɩɟɪɢɮɟɪɢɱɟɫɤɢɟ� ɱɚɫɬɢ� ɩɲɟɧɢɱɧɨɝɨ� ɡɟɪɧɚ. ɉɨɤɚɡɚɧɨ� ɩɨɥɨ-
ɠɢɬɟɥɶɧɨɟ�ɜɥɢɹɧɢɟ�ɩɨɬɨɤɨɜ�ɨɬɪɭɛɟɣ�ɧɚ�ɭɥɭɱɲɟɧɢɟ�ɯɥɟɛɨɩɟɤɚɪɧɵɯ 
ɫɜɨɣɫɬɜ� ɫɦɟɫɟɣ� ɫ� ɫɨɪɬɨɜɨɣ� ɦɭɤɨɣ. Ɉɩɪɟɞɟɥɟɧɚ� ɨɩɬɢɦɚɥɶɧɚɹ� ɞɨɡɢ-
ɪɨɜɤɚ�ɩɲɟɧɢɱɧɵɯ�ɨɬɪɭɛɟɣ, ɞɚɧɵ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɜɵɛɨɪɭ�ɩɨɬɨɤɨɜ 
ɦɭɤɢ� ɢ� ɨɝɪɚɧɢɱɢɬɟɥɶɧɨɣ� ɧɨɪɦɟ� ɫɨɞɟɪɠɚɧɢɹ� ɥɢɩɢɞɨɜ� ɜ� ɝɨɬɨɜɵɯ 
ɫɦɟɫɹɯ. 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ: ɩɲɟɧɢɰɚ, ɦɭɤɚ, ɦɭɱɧɵɟ� ɫɦɟɫɢ, ɨɬɪɭɛɢ, 
ɦɟɥɤɢɟ�ɨɬɪɭɛɢ, ɛɢɨɯɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ, ɯɥɟɛɨɩɟɤɚɪɧɵɟ�ɫɜɨɣɫɬɜɚ.  

Biochemical and fatty acid compositions of different streams of 
milled products including peripheral parts of the wheat grain were inves-
tigated. The positive effect of bran and short streams to improve the bak-
ing properties of flour blends with is shown. The optimum dosage of 
wheat bran and shorts, recommendations on the selection of milled 
streams and restrictive of lipid content in the prepared blends are given. 

Keywords: wheat, flour, flour blends, bran, shorts, biochemical 
composition, baking properties. 

Peripheral parts of the wheat grain (hulls, aleurone, 
germ) in the milling process are sent to individual streams 
mainly  to  the  formation  of  the  by-products  –  bran  and  
shorts. Since these streams are derived from different ana-

tomic parts of the grain, they differ in chemical composi-
tion, biochemical and technological properties. 

The main objective of this study was the selection 
and justification of such streams including the peripheral 
parts of grains that would best suit the set requirements: to 
improve the content of bioactive substances and dietary 
fiber in wheat flour and to improve its technological 
properties. For research we used the following peripheral 
parts of wheat differing in chemical composition and 
properties: tailings products from bran finishers (bran), 
tailings products from the 4th break sifting system (break 
shorts) and tailings products from the last reduction sys-
tem (reduction shorts). 

The study of these streams showed that, despite 
their differences, they can be used as a valuable source of 
biologically active substances: phytocompounds, micro-
and macro-elements, vitamins and fibers. 

For the formation of wheat flour with a high content 
of peripheral parts of wheat grain we used: 1st graded  
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