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ɩɪɢɛɥɢɡɧɨ�ɭ 2 ɪɚɡɢ.  
əɤ� ɜɢɞɧɨ� ɿɡ� ɪɢɫ.1 ɬɚ� ɪɢɫ.3, ɜɢɤɨɪɢɫɬɚɧɧɹ� ɮɟɪɦɟɧɬɿɜ 

Pectinex XXL ɬɚ�Ɏɪɭɤɬɨɡɢɦ�ɤɨɥɨɪɭ�ɞɨɡɜɨɥɹɽ�ɡɛɿɥɶɲɢɬɢ�ɜɢ-
ɯɿɞ�ɫɨɤɭ�ɩɪɢɛɥɢɡɧɨ�ɭ 2 ɪɚɡɢ�ɩɪɢ�ɨɞɧɚɤɨɜɿɣ�ɬɟɦɩɟɪɚɬɭɪɿ. ɇɚɣ-
ɛɿɥɶɲɢɣ�ɜɢɯɿɞ�ɫɨɤɭ�ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ�ɩɪɢ�ɨɛɪɨɛɰɿ�ɞɚɧɢɦɢ�ɮɟ-
ɪɦɟɧɬɚɦɢ�ɜ�ɤɿɥɶɤɨɫɬɿ 0,03 % ɞɨ�ɦɚɫɢ�ɦɟɡɝɢ�ɩɪɢ t=55 °ɋ. ȼɢ-
ɤɨɪɢɫɬɚɧɧɹ�ɞɥɹ�ɩɨɩɟɪɟɞɧɶɨʀ�ɨɛɪɨɛɤɢ�ɦɟɡɝɢ�ɣɨɲɬɢ�ɮɟɪɦɟɧ-
ɬɿɜ Pectinex XXL ɬɚ�Ɏɪɭɤɬɨɡɢɦ�ɤɨɥɨɪɭ�ɧɟ�ɬɿɥɶɤɢ�ɩɿɞɜɢɳɭɽ 
ɜɢɯɿɞ�ɫɨɤɭ, ɩɨɪɿɜɧɹɧɨ�ɡ�ɤɨɧɬɪɨɥɶɧɢɦ�ɡɪɚɡɤɨɦ (ɫɿɤ, ɨɬɪɢɦɚ-
ɧɢɣ�ɿɡ�ɹɝɿɞ�ɣɨɲɬɢ�ɩɿɫɥɹ�ɦɟɯɚɧɿɱɧɨɝɨ�ɩɨɞɪɿɛɧɟɧɧɹ ) ɧɚ 31 %, 
ɚɥɟ�ɿ�ɨɬɪɢɦɚɬɢ�ɫɿɤ�ɡ�ɜɢɫɨɤɢɦɢ�ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɚɦɢ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ�ɮɟɪɦɟɧɬɿɜ�ɩɟɤɬɨɥɿɬɢɱɧɨʀ�ɬɚ�ɤɨɦɩɥɟɤɫɧɨʀ 

ɞɿʀ�ɽ�ɟɮɟɤɬɢɜɧɢɦ�ɬɟɯɧɨɥɨɝɿɱɧɢɦ�ɩɪɢɣɨɦɨɦ, ɹɤɢɣ�ɩɪɢɜɨɞɢɬɶ 
ɧɟ�ɬɿɥɶɤɢ�ɞɨ�ɡɛɿɥɶɲɟɧɧɹ�ɜɢɯɨɞɭ�ɫɨɤɭ�ɡ�ɣɨɲɬɢ�ɬɚ�ɲɜɢɞɤɨɫɬɿ 
ɣɨɝɨ�ɜɢɬɹɝɚɧɧɹ, ɚɥɟ�ɿ�ɞɨ�ɡɦɟɧɲɟɧɧɹ�ɜ¶ɹɡɤɨɫɬɿ�ɨɬɪɢɦɚɧɨɝɨ�ɫɨ-
ɤɭ.  

Ɇɨɠɥɢɜɨ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɮɟɪɦɟɧɬɿɜ� ɪɿɡɧɨɧɚɩɪɚɜɥɟɧɨʀ 
ɞɿʀ Pectinex  XXL,  Amylaze  AG  XXL  ɬɚ�Ɏɪɭɤɬɨɡɢɦ�ɤɨɥɨɪɭ 
ɞɥɹ�ɩɿɞɜɢɳɟɧɧɹ�ɫɨɤɨɜɿɞɚɱɿ, ɛɭɥɨ�ɛ�ɞɨɰɿɥɶɧɨ�ɜɢɜɱɚɬɢ�ɧɚɞɚɥɿ. 
Ⱥɥɟ�ɩɚɪɚɥɟɥɶɧɨ�ɧɟɨɛɯɿɞɧɨ�ɛɭɥɨ�ɛ�ɩɪɨɜɟɫɬɢ�ɞɨɫɥɿɞɠɟɧɧɹ�ɡɦɿ-
ɧɢ�ɤɿɥɶɤɨɫɬɿ�ɮɟɧɨɥɶɧɢɯ�ɫɩɨɥɭɤ�ɜ�ɣɨɲɬɿ�ɩɪɢ�ɪɿɡɧɢɯ�ɫɩɨɫɨɛɚɯ 
ɩɨɩɟɪɟɞɧɶɨʀ�ɨɛɪɨɛɤɢ�ɦɟɡɝɢ�ɩɟɪɟɞ�ɩɪɟɫɭɜɚɧɧɹɦ, ɹɤɚ�ɜ�ɩɟɜɧɿɣ 
ɦɿɪɿ, ɩɿɞɜɢɳɭɸɱɢ�ɫɨɤɨɜɿɞɞɚɱɭ�ɫɢɪɨɜɢɧɢ, ɦɨɠɥɢɜɨ�ɧɟɝɚɬɢɜɧɨ 
ɜɩɥɢɜɚɬɢɦɟ�ɧɚ�ɹɤɿɫɬɶ�ɨɬɪɢɦɚɧɨɝɨ�ɫɨɤɭ. 
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ɑȿɊɇɈ�ɇ�Ʉ., ɞ�ɪ�ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ, ȽɍɊȺɅɖ�Ʌ�ɋ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɚɫɢɫɬɟɧɬ, ɅɈɆȺɄȺ�Ɉ�ȼ., ɚɫɩɿɪɚɧɬ 
Ɉɞɟɫɶɤɚ�ɧɚɰɿɨɧɚɥɶɧɚ�ɚɤɚɞɟɦɿɹ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿɣ 

ȾɈɋɅȱȾɀȿɇɇə�ȺɊȺȻȱɇɈȽȺɅȺɄɌȺɇɍ�ȾȿɊȿȼɂɇɂ PINUS SILVESTRIS L. 
Ⱥɪɚɛɿɧɨɝɚɥɚɤɬɚɧ (ȺȽ) – ɛɿɨɩɨɥɿɦɟɪ� ɡ� ɲɢɪɨɤɢɦ� ɫɩɟɤɬɪɨɦ 

ɮɭɧɤɰɿɨɧɚɥɶɧɨ�ɮɿɡɿɨɥɨɝɿɱɧɢɯ� ɜɥɚɫɬɢɜɨɫɬɟɣ. ȼɨɞɧɨɸ� ɟɤɫɬɪɚɤɰɿɽɸ� ɡ 
ɞɟɪɟɜɢɧɢ� ɫɨɫɧɢ Pinus silvestris L. ɜɢɥɭɱɟɧɨ� ɩɪɟɩɚɪɚɬ� ɩɨɥɿɫɚɯɚɪɢɞɭ 
ɜɢɫɨɤɨɝɨ� ɫɬɭɩɟɧɸ� ɱɢɫɬɨɬɢ (ɜɦɿɫɬ� ɜɭɝɥɟɜɨɞɿɜ 97,3%). əɤ� ɫɭɩɭɬɧɿ 
ɪɟɱɨɜɢɧɢ�ɜɿɧ�ɦɿɫɬɢɬɶ�ɧɟɡɧɚɱɧɭ�ɤɿɥɶɤɿɫɬɶ�ɫɩɨɥɭɤ�ɮɟɧɨɥɶɧɨʀ�ɩɪɢɪɨɞɢ 
(0,21%). Ⱦɨ� ɫɤɥɚɞɭ� ɦɚɤɪɨɦɨɥɟɤɭɥɢ� ɜɨɞɨɪɨɡɱɢɧɧɨɝɨ� ɩɨɥɿɫɚɯɚɪɢɞɭ 
ɜɯɨɞɹɬɶ� ɩɟɪɟɜɚɠɧɨ� ɡɚɥɢɲɤɢ� ɝɚɥɚɤɬɨɡɢ� ɣ� ɚɪɚɛɿɧɨɡɢ� ɜ� ɦɨɥɹɪɧɨɦɭ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ 1,0 : 0,7, ɚ� ɬɚɤɨɠ� ɜ� ɦɿɧɨɪɧɿɣ� ɤɿɥɶɤɨɫɬɿ – ɡɚɥɢɲɤɢ 
ɝɥɸɤɭɪɨɧɨɜɨʀ�ɤɢɫɥɨɬɢ. ɍɎ- ɬɚ�ȱɑ�ɫɩɟɤɬɪɢ, ɜɟɥɢɱɢɧɚ�ɤɭɬɚ�ɩɢɬɨɦɨɝɨ 
ɨɩɬɢɱɧɨɝɨ� ɨɛɟɪɬɚɧɧɹ� ɚɧɚɥɨɝɿɱɧɿ� ɬɚɤɢɦ� ȺȽ� ɦɨɞɪɢɧɢ Larix sibirica, 

ɳɨ� ɭ� ɫɭɤɭɩɧɨɫɬɿ� ɞɨɡɜɨɥɹɽ� ɜɿɞɧɟɫɬɢ� ɣɨɝɨ� ɞɨ� ɤɚɬɟɝɨɪɿʀ 
ɚɪɚɛɿɧɨɝɚɥɚɤɬɚɧɿɜ. 

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ:� ɞɟɪɟɜɢɧɚ� ɯɜɨɣɧɢɯ� ɩɨɪɿɞ, ɫɨɫɧɚ Pinus 
silvestris L., ɚɪɚɛɿɧɨɝɚɥɚɤɬɚɧ. 

Arabinogalactan is biopolymer with a wide spectrum of 
functional-physiological properties. Polysaccharide with a high degree 
of purity has been received from pine wood by water extraction. It 
contains 97,3 % of carbohydrates. There is also 0,21 % of phenolic 
substances in the sample. The composition of a molecule of  
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ɮɟɪɦɟɧɬɭ Amylaze AG XXL ɜ�ɞɿɚɩɚɡɨɧɿ�ɬɟɦɩɟɪɚɬɭɪ 45-55 °ɋ 
Ɋɢɫ. 3. ȼɢɯɿɞ�ɫɨɤɭ�ɿɡ�ɹɝɿɞ�ɣɨɲɬɢ�ɩɪɢ�ɜɢɤɨɪɢɫɬɚɧɧɿ  
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arabinogalactan includes galactose and arabinose (molar ratio 1,0 : 0,7) 
and few glucuronic acids. UV- and IR-spectrum, the size of an angle of 
specific  optical  rotation  are  similar  to  the  same  characteristics  as  for  
arabinogalactan obtained from larch Larix sibirica. That in total allows 
to add the received product to the of arabinogalactan category. 

Keywords: wood of coniferous species, pine Pinus silvestris L., 
arabinogalactan. 

ɍɠɟ� ɛɚɝɚɬɨ� ɞɟɫɹɬɢɥɿɬɶ� ɩɨɫɩɿɥɶ� ɜɱɟɧɿ� ɬɚ� ɦɟɞɢɤɢ 
ɚɤɰɟɧɬɭɸɬɶ� ɭɜɚɝɭ� ɧɚ� ɫɩɨɥɭɤɚɯ� ɩɪɢɪɨɞɧɨɝɨ 
ɩɨɯɨɞɠɟɧɧɹ, ɳɨ� ɩɪɨɹɜɥɹɸɬɶ� ɲɢɪɨɤɢɣ� ɫɩɟɤɬɪ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨ�ɮɿɡɿɨɥɨɝɿɱɧɢɯ� ɜɥɚɫɬɢɜɨɫɬɟɣ� ɿ 
ɫɩɪɢɹɸɬɶ� ɩɿɞɜɢɳɟɧɧɸ� ɡɚɫɜɨɸɜɚɧɨɫɬɿ� ɿɧɲɢɯ 
ɜɚɠɥɢɜɢɯ�ɞɥɹ�ɨɪɝɚɧɿɡɦɭ�ɥɸɞɢɧɢ�ɛɿɨɥɨɝɿɱɧɨ�ɚɤɬɢɜɧɢɯ 
ɪɟɱɨɜɢɧ. Ⱦɨ� ɬɚɤɢɯ  ɧɚɥɟɠɚɬɶ� ɣ� ɩɨɥɿɫɚɯɚɪɢɞɢ, ɫɟɪɟɞ 
ɹɤɢɯ� ɨɫɨɛɥɢɜɚ� ɭɜɚɝɚ� ɩɪɢɞɿɥɹɽɬɶɫɹ� ɫɚɦɟ 
ɜɨɞɨɪɨɡɱɢɧɧɢɦ� ɣ� ɛɿɨɞɟɝɪɚɞɭɸɱɢɦ� ɩɨɥɿɫɚɯɚɪɢɞɚɦ. 
Ɉɞɧɢɦ� ɿɡ� ɜɚɠɥɢɜɢɯ� ɩɪɟɞɫɬɚɜɧɢɤɿɜ� ɨɫɬɚɧɧɿɯ� ɽ 
ɚɪɚɛɿɧɨɝɚɥɚɤɬɚɧ (ȺȽ). 

ȺȽ�ɦɿɫɬɢɬɶɫɹ�ɜ�ɪɨɫɥɢɧɧɢɯ�ɨɛ¶ɽɤɬɚɯ. Ɋɨɡɪɿɡɧɹɸɬɶ 
ɞɜɚ�ɬɢɩɢ�ȺȽ: ɚɪɚɛɿɧɨ-4-ɝɚɥɚɤɬɚɧɢ (ɬɢɩ�ȱ) ɿ�ɚɪɚɛɿɧɨ-3,6-
ɝɚɥɚɤɬɚɧɢ (ɬɢɩ� ȱȱ). ȺȽ� ɬɢɩɭ� ȱȱ� ɧɚɣɛɿɥɶɲ 
ɪɨɡɩɨɜɫɸɞɠɟɧɿ� ɬɚ� ɧɚɣɱɚɫɬɿɲɟ� ɡɭɫɬɪɿɱɚɸɬɶɫɹ� ɜ 
ɞɟɪɟɜɢɧɿ� ɯɜɨɣɧɢɯ� ɩɨɪɿɞ, ɧɚɩɪɢɤɥɚɞ, ɦɨɞɪɢɧɢ Larix 
sibirica [1], ɹɥɢɰɿ Abies sibirica [2]  ɬɚ� ɿɧ.  ɍ� ɫɜɿɬɿ� ȺȽ 
ɨɬɪɢɦɭɸɬɶ� ɩɟɪɟɜɚɠɧɨ� ɿɡ� ɦɨɞɪɢɧɢ. ȼ� ɡɚɥɟɠɧɨɫɬɿ� ɜɿɞ 
ɜɢɞɭ� ɜ� ɧɿɣ� ɦɨɠɟ� ɦɿɫɬɢɬɢɫɹ� ɞɨ 15,0 - 35,0 % 
ɜɨɞɨɪɨɡɱɢɧɧɨɝɨ�ɩɨɥɿɫɚɯɚɪɢɞɭ [1-4].  

ȼ� Ɋɨɫɿʀ, ɡɨɤɪɟɦɚ� ɜ� ɋɢɛLɪɫɶɤɨɦɭ� ɜLɞɞLɥi ɊȺɇ, 
ɜɢɫɨɤɢɦɢ� ɬɟɦɩɚɦɢ� ɪɨɡɜɢɜɚɸɬɶɫɹ� ɞɨɫɥɿɞɠɟɧɧɹ� ɳɨɞɨ 
ɜɞɨɫɤɨɧɚɥɟɧɧɹ� ɫɩɨɫɨɛɿɜ� ɨɬɪɢɦɚɧɧɹ� ȺȽ� ɿɡ� ɦɨɞɪɢɧɢ, 
ʉɪɭɧɬɨɜɧɨ� ɜɢɜɱɚɸɬɶɫɹ� ɜɥɚɫɬɢɜɨɫɬɿ� ȺȽ� ɜ� ɡɚɥɟɠɧɨɫɬɿ 
ɜɿɞ� ɣɨɝɨ� ɫɤɥɚɞɭ� ɿ� ɫɬɪɭɤɬɭɪɢ, ɫɬɜɨɪɸɸɬɶɫɹ� ɧɚ� ɨɫɧɨɜɿ 
ȺȽ�ɜɢɫɨɤɨɚɤɬɢɜɧɿ�ɩɪɟɩɚɪɚɬɢ [1, 3, 4]; ɧɚ�ɞɟɪɠɚɜɧɨɦɭ 
ɪɿɜɧɿ� ɡɞɿɣɫɧɸɸɬɶɫɹ� ɿɧɧɨɜɚɰɿɣɧɿ� ɩɪɨɟɤɬɢ� ɳɨɞɨ 
ɜɩɪɨɜɚɞɠɟɧɧɹ� ɧɨɜɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ɤɨɦɩɥɟɤɫɧɨʀ 
ɩɟɪɟɪɨɛɤɢ� ɩɪɨɦɢɫɥɨɜɢɯ� ɜɢɞɿɜ�ɦɨɞɪɢɧɢ� ɫɢɛɿɪɫɶɤɨʀ� ɬɚ 
Ƚɦɟɥɢɧɢ, ɫɬɜɨɪɟɧɧɹ�ɧɚ� ɨɫɧɨɜɿ�ȺȽ� ɞɟɪɟɜɢɧɢ�ɦɨɞɪɢɧɢ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ�ɧɚɧɨɛɿɨɤɨɦɩɨɡɢɬɿɜ [1, 3-5]. 

ȺȽ� ɯɜɨɣɧɢɯ� ɩɨɪɿɞ� ɞɟɪɟɜ, ɡɨɤɪɟɦɚ� ɞɟɪɟɜɢɧɢ 
ɦɨɞɪɢɧɢ, ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ� ɜɢɫɨɤɨɪɨɡɝɚɥɭɠɟɧɨɸ 
ɫɬɪɭɤɬɭɪɨɸ (ɪɢɫ. 1). Ƚɨɥɨɜɧɢɣ� ɥɚɧɰɸɝ� ɣɨɝɨ 
ɦɚɤɪɨɦɨɥɟɤɭɥɢ� ɩɨɛɭɞɨɜɚɧɨ� ɡ� ɡɚɥɢɲɤɿɜ D-
ɝɚɥɚɤɬɨɩɿɪɚɧɨɡɢ, ɡ¶ɽɞɧɚɧɢɯ� ɦɿɠ� ɫɨɛɨɸ ȕ-(1ĺ3)-
ɝɥɿɤɨɡɢɞɧɢɦɢ�ɡɜ¶ɹɡɤɚɦɢ [3, 4, 6]. Ɇɚɣɠɟ 50,0 % ɛɿɱɧɢɯ 
ɥɚɧɰɸɝɿɜ�ȺȽ Larix occidentalis� ɿ Larix sibirica L. — ȕ-
(1ĺ6)-ɡɜ¶ɹɡɚɧɿ�ɞɢɦɟɪɢ�ɝɚɥɚɤɬɨɩɿɪɚɧɨɡɢ, ɛɿɥɹ 25,0 % – 
ɨɞɧɨɨɞɢɧɢɱɧɿ� ɥɚɧɤɢ, ɹɤɿ� ɬɚɤɨɠ� ɩɪɟɞɫɬɚɜɥɟɧɿ 
ɡɚɥɢɲɤɚɦɢ� ɝɚɥɚɤɬɨɡɢ, ɞɨ� ɫɤɥɚɞɭ� ɿɧɲɢɯ 25,0 % 
ɜɿɞɝɚɥɭɠɟɧɶ� ɜɯɨɞɹɬɶ� ɡɚɥɢɲɤɢ� ɚɪɚɛɿɧɨɡɢ. Ɉɫɬɚɧɧɿ 
ɜɤɥɸɱɟɧɨ�ɜ�ɦɚɤɪɨɦɨɥɟɤɭɥɭ�ȺȽ�ɹɤ 3-Ɉ�ɡɚɦɿɳɟɧɿ�ɥɚɧɤɢ 
ȕ-L�ɚɪɚɛɿɧɨɮɭɪɚɧɨɡɢ�ɿ�ɤɿɧɰɟɜɿ�ɥɚɧɤɢ, ɹɤɿ�ɦɨɠɭɬɶ�ɦɚɬɢ 
ɜɢɝɥɹɞ ȕ-L�ɚɪɚɛɿɧɨɩɿɪɚɧɨɡɢ, ȕ-D�ɚɪɚɛɿɧɨɮɭɪɚɧɨɡɢ� ɬɚ 
Į�ɚɪɚɛɿɧɨɮɭɪɚɧɨɡɢ (ɪɢɫ. 1). 

ɍ� ɛɿɱɧɢɯ� ɜɿɞɝɚɥɭɠɟɧɧɹɯ� ɦɚɤɪɨɦɨɥɟɤɭɥɢ� ȺȽ� ɿɧ-
ɤɨɥɢ�ɡɭɫɬɪɿɱɚɸɬɶɫɹ�ɣ�ɭɪɨɧɨɜɿ�ɤɢɫɥɨɬɢ. əɤ�ɩɪɚɜɢɥɨ, ʀɯ 
ɩɪɟɞɫɬɚɜɥɟɧɨ� ɝɥɸɤɭɪɨɧɨɜɨɸ� ɤɢɫɥɨɬɨɸ� ɭ� ɩɿɪɚɧɨɡɧɿɣ 
ɮɨɪɦɿ, ɦɚɫɨɜɚ�ɱɚɫɬɤɚ�ɹɤɨʀ�ɦɨɠɟ�ɤɨɥɢɜɚɬɢɫɹ�ɜɿɞ 1,8 % 
ɞɨ 13,7 % [1, 2]. 

Ɇɨɥɟɤɭɥɹɪɧɚ� ɦɚɫɚ, ɫɬɭɩɿɧɶ� ɪɨɡɝɚɥɭɠɟɧɨɫɬɿ� ɬɚ 
ɦɨɧɨɫɚɯɚɪɢɞɧɢɣ� ɫɤɥɚɞ� ɩɪɟɩɚɪɚɬɿɜ� ɚɪɚɛɿɧɨɝɚɥɚɤɬɚɧɿɜ 
ɡɚɥɟɠɚɬɶ� ɜɿɞ� ɛɚɝɚɬɶɨɯ� ɮɚɤɬɨɪɿɜ – ɜɢɞɭ� ɫɢɪɨɜɢɧɢ, 
ɫɩɨɫɨɛɿɜ�ɜɢɥɭɱɟɧɧɹ�ɬɚ�ɨɱɢɳɟɧɧɹ�ɩɨɥɿɫɚɯɚɪɢɞɭ. 

Ⱥɪɚɛɿɧɨɝɚɥɚɤɬɚɧɢ – ɩɨɥɿɫɚɯɚɪɢɞɢ� ɡ� ɪɿɡɧɢɦ 
ɫɬɭɩɟɧɟɦ� ɩɨɥɿɞɢɫɩɟɪɫɧɨɫɬɿ. Ɍɚɤ, ɡɚ� ɞɚɧɢɦɢ 

ɧɚɜɟɞɟɧɢɦɢ� ɜ� ɪɨɛɨɬɚɯ [1, 3, 4, 7], ɦɨɥɟɤɭɥɹɪɧɿ� ɦɚɫɢ 
ɮɪɚɤɰɿɣ� ȺȽ� ɦɨɞɪɢɧɢ� ɫɢɛɿɪɫɶɤɨʀ� ɡɧɚɯɨɞɹɬɶɫɹ� ɭ 
ɜɭɡɶɤɨɦɭ� ɿɧɬɟɪɜɚɥɿ� ɡɧɚɱɟɧɶ.  Ɂ� ɿɧɲɨɝɨ� ɛɨɤɭ,  ɡɚ 
ɪɟɡɭɥɶɬɚɬɚɦɢ� ɞɨɫɥɿɞɠɟɧɶ� ɉɪɟɫɤɨɬɬɚ� ɿɡ� ɫɩɿɜɚɜɬɨɪɚɦɢ 
[8] ȺȽ� ɡɚɯɿɞɧɨʀ� ɦɨɞɪɢɧɢ� ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ� ɡɧɚɱɧɨɸ 
ɩɨɥɿɞɢɫɩɟɪɫɧɿɫɬɸ� ɿ� ɜɤɥɸɱɚɽ� ɦɚɤɪɨɦɨɥɟɤɭɥɢ� ɡ 
ɦɨɥɟɤɭɥɹɪɧɨɸ� ɦɚɫɨɸ� ɜɿɞ 3  ɞɨ 93  ɤȾɚ.  ɉɪɢɱɨɦɭ,  
ɚɜɬɨɪɢ� ɜɿɞɦɿɱɚɸɬɶ, ɳɨ� ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ� ɡɚɥɢɲɤɿɜ 
ɝɚɥɚɤɬɨɡɢ�ɿ�ɚɪɚɛɿɧɨɡɢ�ɜ�ȺȽ�ɡɪɨɫɬɚɽ�ɦɚɣɠɟ�ɭ�ɬɪɢ�ɪɚɡɢ�ɿɡ 
ɡɛɿɥɶɲɟɧɧɹɦ�ɦɨɥɟɤɭɥɹɪɧɨʀ�ɦɚɫɢ�ɩɨɥɿɫɚɯɚɪɢɞɭ. 

Ɏɭɧɤɰɿɨɧɚɥɶɧɨ�ɮɿɡɿɨɥɨɝɿɱɧɿ� ɬɚ� ɬɟɯɧɨɥɨɝɿɱɧɿ 
ɜɥɚɫɬɢɜɨɫɬɿ� ȺȽ� ɜɢɡɧɚɱɚɸɬɶɫɹ� ɣɨɝɨ� ɦɨɥɟɤɭɥɹɪɧɨɸ 
ɦɚɫɨɸ, ɛɭɞɨɜɨɸ� ɛɿɱɧɢɯ� ɥɚɧɰɸɝɿɜ, ʀɯ� ɪɨɡɬɚɲɭɜɚɧɧɹɦ 
ɜɞɨɜɠ� ɝɨɥɨɜɧɨɝɨ� ɥɚɧɰɸɝɚ, ɤɨɧɮɨɪɦɚɰɿɽɸ 
ɦɚɤɪɨɦɨɥɟɤɭɥɢ. 

ɍ� ɥɿɬɟɪɚɬɭɪɿ� ɲɢɪɨɤɨ� ɨɛɝɨɜɨɪɸɽɬɶɫɹ 
ɿɦɭɧɨɦɨɞɭɥɸɸɱɚ�ɞɿɹ�ɝɚɥɚɤɬɚɧɨɜɦɿɫɧɢɯ�ɩɨɥɿɫɚɯɚɪɢɞɿɜ 
[1, 9]. ɇɚɩɪɢɤɥɚɞ� ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ� ɭ� ɩɨɪɿɜɧɹɧɧɿ� ɡ 
ɟɯɿɧɚɰɟɽɸ, ȺȽ�ɡ�ɦɨɥɟɤɭɥɹɪɧɨɸ�ɦɚɫɨɸ 20 ɤȾɚ�ɜ 2 ɪɚɡɢ 
ɟɮɟɤɬɢɜɧɿɲɟ� ɩɿɞɜɢɳɭɽ� ɿɦɭɧɿɬɟɬ [1]. ȺȽ� ɩɪɨɹɜɥɹɽ 
ɬɚɤɨɠ� ɝɚɫɬɪɨɩɪɨɬɟɤɬɨɪɧɭ, ɚɧɬɢɦɭɬɚɝɟɧɧɭ, 
ɩɪɨɬɢɡɚɩɚɥɶɧɭ, ɩɪɨɬɢɩɭɯɥɢɧɧɭ, ɚɧɬɢɨɤɫɢɞɚɧɬɧɭ, 
ɦɿɬɨɝɟɧɧɭ� ɣ� ɚɧɬɢɦɿɤɪɨɛɧɭ� ɚɤɬɢɜɧɨɫɬɿ, ɫɬɢɦɭɥɸɽ 
ɪɨɡɦɧɨɠɟɧɧɹ�ɤɥɿɬɢɧ�ɫɟɥɟɡɿɧɤɢ�ɿ�ɤɿɫɧɨɝɨ�ɦɨɡɤɭ [1]. ɐɟɣ 
ɩɨɥɿɫɚɯɚɪɢɞ� ɪɟɤɨɦɟɧɞɭɸɬɶ� ɩɪɢ� ɥɿɤɭɜɚɧɧɿ� ɚɧɟɦɿʀ, 
ɧɟɣɪɨɩɟɧɿʀ� ɿ� ɬɪɨɦɛɨɰɢɬɨɩɟɧɿʀ [1]. ȺȽ, ɹɤɢɣ� ɽ 
ɩɪɟɞɫɬɚɜɧɢɤɨɦ� ɪɨɡɱɢɧɧɢɯ� ɯɚɪɱɨɜɢɯ� ɜɨɥɨɤɨɧ, ɱɚɫɬɨ 
ɡɚɫɬɨɫɨɜɭɽɬɶɫɹ� ɹɤ� ɩɪɟɛɿɨɬɢɤ [1].  Ɉɤɪɿɦ� ɬɨɝɨ,  ȺȽ 
ɫɩɪɢɹɽ� ɭɬɜɨɪɟɧɧɸ� ɤɨɪɨɬɤɨɥɚɧɰɸɝɨɜɢɯ� ɠɢɪɧɢɯ 
ɤɢɫɥɨɬ, ɜɤɪɚɣ� ɜɚɠɥɢɜɢɯ� ɞɥɹ� ɧɨɪɦɚɥɶɧɨʀ� ɪɨɛɨɬɢ 
ɨɪɝɚɧɿɡɦɭ [1]. 

ɇɚ� ɨɫɧɨɜɿ� ȺȽ� ɜ� ɪɟɡɭɥɶɬɚɬɿ� ɪɿɡɧɢɯ� ɜɢɞɿɜ 
ɦɨɞɢɮɿɤɚɰɿʀ� ɨɬɪɢɦɭɸɬɶ� ɛɟɡɥɿɱ� ɩɨɯɿɞɧɢɯ, ɹɤɿ 
ɩɪɨɹɜɥɹɸɬɶ�ɩɿɞɜɢɳɟɧɭ�ɛɿɨɥɨɝɿɱɧɭ�ɞɿɸ [1,  9].  Ɍɚɤ,  ȺȽ 
ɡɞɚɬɟɧ�ɜɫɬɭɩɚɬɢ�ɜ�ɪɟɚɤɰɿʀ�ɡ�ɦɨɧɨ- ɿ�ɛɿɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ 
ɪɟɚɝɟɧɬɚɦɢ, ɣɨɝɨ� ɨɤɢɫɧɸɸɬɶ, ɡɨɤɪɟɦɚ� ɞɨ 
ɩɨɥɿɚɥɶɞɟɝɿɞɭ� ɬɚ� ɨɥɿɝɨɦɟɪɧɢɯ� ɫɩɨɥɭɤ [1, 10]. 
ɋɭɥɶɮɨɩɨɯɿɞɧɢɦ�ȺȽ, ɹɤɿ�ɦɿɫɬɹɬɶ 1,3-18,0 % ɫɭɥɶɮɭɪɭ, 
ɩɪɢɬɚɦɚɧɧɚ� ɚɧɬɢɤɨɚɝɭɥɹɬɢɜɧɚ� ɚɤɬɢɜɧɿɫɬɶ, ɹɤɚ 
ɩɟɪɟɜɢɳɭɽ� ɬɚɤɭ� ɝɟɩɚɪɢɧɭ [1]. Ɉɬɪɢɦɚɧɨ� ɲɢɪɨɤɢɣ 
ɫɩɟɤɬɪ�ɦɟɬɚɥɨɜɦɿɫɧɢɯ�ɧɚɧɨɤɨɦɩɨɡɢɬɿɜ, ɞɟ�ȺȽ�ɜɢɤɨɧɭɽ 
ɪɨɥɶ�ɫɬɚɛɿɥɿɡɚɬɨɪɚ�ɤɨɥɨʀɞɧɨʀ�ɫɢɫɬɟɦɢ�ɱɢ�ɥɿɝɚɧɞɭ [1, 5, 
11]. Ʉɨɦɩɥɟɤɫɢ�ȺȽ�ɡ�ɯɿɬɨɡɚɧɨɦ�ɪɟɤɨɦɟɧɞɨɜɚɧɨ�ɞɥɹ  

 

Ɋɢɫ. 1. ɋɬɪɭɤɬɭɪɧɚ�ɮɨɪɦɭɥɚ�ȺȽ�ɦɨɞɪɢɧɢ 
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ɜɿɞɧɨɜɥɟɧɧɹ� ɯɪɹɳɨɜɨʀ� ɬɤɚɧɢɧɢ [1]. Ɉɫɤɿɥɶɤɢ� ȺȽ 
ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ� ɜɢɫɨɤɨɸ� ɦɟɦɛɪɚɧɨɬɪɨɩɧɿɫɬɸ, ɣɨɝɨ 
ɤɨɦɩɥɟɤɫɢ� ɡ� ɮɟɪɦɟɧɬɚɦɢ, ɧɭɤɥɟʀɧɨɜɢɦɢ� ɤɢɫɥɨɬɚɦɢ, 
ɜɿɬɚɦɿɧɚɦɢ, ɝɨɪɦɨɧɚɦɢ, ɚɧɬɢɛɿɨɬɢɤɚɦɢ 
�ɫɭɩɪɚɦɨɥɟɤɭɥɹɪɧɿ� ɤɨɦɩɥɟɤɫɢ) ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ� ɞɥɹ 
ɩɿɞɜɢɳɟɧɧɹ� ɛɿɨɞɨɫɬɭɩɧɨɫɬɿ� ɰɢɯ� ȻȺɊ [1, 12]. 
ȼɜɚɠɚɸɬɶ,  ɳɨ� ɜɢɛɿɪɤɨɜɚ� ɩɪɨɧɢɤɧɿɫɬɶ� ȺȽ� ɱɟɪɟɡ 
ɦɟɦɛɪɚɧɧɿ�ɛɚɪ¶ɽɪɢ, ɦɨɠɟ�ɛɭɬɢ�ɨɛɭɦɨɜɥɟɧɚ�ɧɚɹɜɧɿɫɬɸ 
ɜ�ɣɨɝɨ�ɫɬɪɭɤɬɭɪɿ�ɝɚɥɚɤɬɨɡɢ [1]. 

Ɉɬɠɟ, ȺȽ� ɩɪɢɬɚɦɚɧɧɢɣ� ɲɢɪɨɤɢɣ� ɫɩɟɤɬɪ 
ɛɿɨɥɨɝɿɱɧɨʀ� ɚɤɬɢɜɧɨɫɬɿ. ɐɟ� ɞɨɡɜɨɥɹɽ� ɡɚɫɬɨɫɨɜɭɜɚɬɢ 
ɣɨɝɨ� ɹɤ� ɧɭɬɪɢɰɟɜɬɢɤ� ɜ� ɳɨɞɟɧɧɿɣ� ɞɿɽɬɿ. Ɂɚ� ɞɚɧɢɦɢ 
ɚɦɟɪɢɤɚɧɫɶɤɢɯ�ɜɱɟɧɢɯ�ȺȽ�ɩɪɨɹɜɥɹɽ�ɩɨɡɢɬɢɜɧɭ�ɞɿɸ�ɧɚ 
ɠɢɜɢɣ� ɨɪɝɚɧɿɡɦ� ɜ� ɤɿɥɶɤɨɫɬɿ 1,5  ɝ�ɞɨɛɭ.  ȼ� Ɋɨɫɿɣɫɶɤɿɣ 
ɮɟɞɟɪɚɰɿʀ� ɡɚɬɜɟɪɞɠɟɧɨ� ɞɨɛɨɜɭ� ɧɨɪɦɭ� ȺȽ� ɜ� ɤɿɥɶɤɨɫɬɿ 
10,0 ɝ�ɞɨɛɭ, ɚ�ɜ�ɞɟɹɤɢɯ�ɜɢɩɚɞɤɚɯ – ɞɨ 20,0 ɝ�ɞɨɛɭ [13]. 

Ɍɟɯɧɨɥɨɝɿɱɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ� ȺȽ –  ɧɢɡɶɤɚ� ɜ¶ɹɡɤɿɫɬɶ 
ɜɨɞɧɢɯ�ɪɨɡɱɢɧɿɜ, ɫɬɿɣɤɿɫɬɶ�ɞɨ�ɞɿʀ�ɜɢɫɨɤɢɯ�ɬɟɦɩɟɪɚɬɭɪ 
ɜ� ɫɥɚɛɨ� ɤɢɫɥɨɦɭ� ɬɚ� ɧɟɣɬɪɚɥɶɧɨɦɭ� ɫɟɪɟɞɨɜɢɳɚɯ, 
ɡɞɚɬɧɿɫɬɶ� ɞɨɛɪɟ� ɡɦɿɲɭɜɚɬɢɫɶ� ɡɿ� ɜɫɿɦɚ� ɜɢɞɚɦɢ� ʀɠɿ� ɿ 
ɧɚɩɨʀɜ�ɧɟ�ɡɦɿɧɸɸɱɢ�ʀɯ�ɫɦɚɤɨɜɢɯ�ɜɥɚɫɬɢɜɨɫɬɟɣ, ɜɢɫɨɤɚ 
ɞɢɫɩɟɪɝɭɸɱɚ� ɡɞɚɬɧɿɫɬɶ� ɞɨɡɜɨɥɹɸɬɶ� ɡɚɫɬɨɫɨɜɭɜɚɬɢ 
ɣɨɝɨ� ɭ� ɜɢɪɨɛɧɢɰɬɜɿ� ɦɨɥɨɱɧɢɯ� ɿ� ɫɨɽɜɢɯ� ɯɚɪɱɨɜɢɯ 
ɤɨɦɩɨɡɢɰɿɣ [1]. ȺȽ� ɞɨɞɚɸɬɶ� ɞɨ� ɛɨɪɨɲɧɚ� ɜɢɳɨɝɨ 
ʉɚɬɭɧɤɭ�ɩɪɢ�ɜɢɝɨɬɨɜɥɟɧɧɿ�ɯɥɿɛɨɛɭɥɨɱɧɢɯ�ɜɢɪɨɛɿɜ, ɳɨ 
ɩɨɡɢɬɢɜɧɨ� ɜɩɥɢɜɚɽ� ɧɚ� ɹɤɿɫɬɶ� ɤɥɟɣɤɨɜɢɧɢ� ɩɪɢ 
ɧɟɡɧɚɱɧɨɦɭ� ɡɧɢɠɟɧɧɿ� ʀʀ� ɜɦɿɫɬɭ� ɬɚ� ɫɩɪɢɹɽ� ɩɿɞɧɹɬɬɸ 
ɜɢɩɿɱɤɢ [13]. 

ȼ�ɍɤɪɚʀɧɿ� ɽ� ɡɧɚɱɧɿ� ɡɚɩɚɫɢ� ɞɟɪɟɜɢɧɢ, ɹɤɚ, ɡɝɿɞɧɨ 
ɞɚɧɢɦ�ɥɿɬɟɪɚɬɭɪɢ, ɦɨɠɟ�ɛɭɬɢ�ɞɠɟɪɟɥɨɦ�ȺȽ – ɰɟ�ɪɿɡɧɿ 
ɜɢɞɢ� ɯɜɨɣɧɢɯ� ɿ� ɥɢɫɬɹɧɢɯ� ɞɟɪɟɜ [14]. Ʌɿɫɢ, ɹɤɿ 
ɡɚɣɦɚɸɬɶ� ɛɥɢɡɶɤɨ 15,0 % ɬɟɪɢɬɨɪɿʀ� ɍɤɪɚʀɧɢ, 
ɫɤɨɧɰɟɧɬɪɨɜɚɧɨ� ɜ� ɍɤɪɚʀɧɫɶɤɢɯ� Ʉɚɪɩɚɬɚɯ, Ʉɪɢɦɫɶɤɢɯ 
ɝɨɪɚɯ� ɿ� ɧɚ� ɉɨɥɿɫɫɿ. Ȼɥɢɡɶɤɨ� ɩɨɥɨɜɢɧɢ� ɡɚɝɚɥɶɧɨɝɨ 
ɡɚɩɚɫɭ� ɞɟɪɟɜɢɧɢ�ɍɤɪɚʀɧɢ�ɩɪɢɩɚɞɚɽ� ɧɚ� ɯɜɨɣɧɿ� ɩɨɪɨɞɢ 
ɞɟɪɟɜ:  ɛɚɝɚɬɨ� ɫɨɫɧɢ,  ɹɥɢɧɢ,  ɹɥɢɰɿ,  ɹɤɿ� ɜɨɞɧɨɱɚɫ 
ɧɚɥɟɠɚɬɶ� ɞɨ� ɰɿɧɧɢɯ� ɩɨɪɿɞ, ɦɨɞɪɢɧɢ� ɦɚɥɨ. 
Ʌɿɫɨɩɪɨɦɢɫɥɨɜɢɣ�ɤɨɦɩɥɟɤɫ�ɜ�ɍɤɪɚʀɧɿ�ɫɮɨɪɦɨɜɚɧɢɣ�ɜ 
ɨɫɧɨɜɧɨɦɭ� ɧɚ� ɛɚɡɿ� ɞɜɨɯ� ɥɿɫɢɫɬɢɯ� ɪɚɣɨɧɿɜ – 
Ʉɚɪɩɚɬɫɶɤɨɦɭ� ɿ� ɩɟɪɟɜɚɠɧɨ� ɉɨɥɿɫɶɤɨɦɭ [14]. ɍ 
ɡɚɝɨɬɿɜɟɥɶɧɨɦɭ�ɥɿɫɿ�ɩɟɪɟɜɚɠɚɽ�ɞɟɪɟɜɢɧɚ�ɫɨɫɧɢ�ɿ�ɹɥɢɧɢ. 
Ɉɫɤɿɥɶɤɢ� ɛɿɥɹ 65,0 % ɯɜɨɣɧɢɯ� ɧɚɫɚɞɠɟɧɶ� ɰɶɨɝɨ 
ɥɿɫɭ� ɡɚɣɦɚɽ� ɫɨɫɧɚ,  ɬɨ� ɜɨɧɚ�ɣ� ɽ� ɨɫɧɨɜɧɢɦ�ɨɛ¶ɽɤɬɨɦ 
ɥɿɫɨɜɨɝɨ� ɝɨɫɩɨɞɚɪɫɬɜɚ� ɍɤɪɚʀɧɢ. ɇɚɣɛɿɥɶɲ 
ɪɨɡɩɨɜɫɸɞɠɟɧɢɣ� ɩɪɨɦɢɫɥɨɜɢɣ� ɜɢɞ – ɫɨɫɧɚ 
ɡɜɢɱɚɣɧɚ Pinus sylvestris L.  ȼɨɧɚ� ɽ� ɞɨɫɬɭɩɧɨɸ� ɬɚ 
ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ� ɫɭɤɭɩɧɿɫɬɸ� ɧɟɨɛɯɿɞɧɢɯ� ɞɥɹ 
ɩɨɞɚɥɶɲɨɝɨ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɹɤɨɫɬɟɣ, ɡɚ�ɹɤɢɦɢ�ɥɢɲɟ 
ɞɟɳɨ� ɩɨɫɬɭɩɚɽɬɶɫɹ� ɞɨɪɨɠɱɢɦ� ɧɚ� ɩɨɪɹɞɨɤ� ɤɟɞɪɭ, 
ɦɨɞɪɢɧɿ, ɞɭɛɭ� ɬɨɳɨ, ɬɨɛɬɨ� ɦɚɽ� ɨɩɬɢɦɚɥɶɧɟ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ�ɰɿɧɢ�ɿ�ɹɤɨɫɬɿ [14]. 

ɉɪɢ� ɩɟɪɟɪɨɛɰɿ� ɞɟɪɟɜɢɧɢ� ɧɚɤɨɩɢɱɭɽɬɶɫɹ 
ɡɧɚɱɧɚ� ɤɿɥɶɤɿɫɬɶɿ� ɜɿɞɯɨɞɿɜ� ɭ� ɜɢɝɥɹɞɿ� ɬɪɿɫɨɤ, 
ɫɬɪɭɠɤɢ�ɬɚ�ɬɢɪɫɢ, ɹɤɿ�ɽ�ɩɨɬɟɧɰɿɣɧɢɦ�ɩɪɨɦɢɫɥɨɜɢɦ 
ɞɠɟɪɟɥɨɦ�ɪɿɡɧɨɦɚɧɿɬɧɢɯ�ɛɿɨɩɨɥɿɦɟɪɿɜ. 

Ɇɟɬɨɸ� ɪɨɛɨɬɢ� ɛɭɥɨ� ɜɢɥɭɱɟɧɧɹ� ɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ȺȽ� ɫɨɫɧɢ Pinus silvestris L., 
ɧɚɣɛɿɥɶɲ� ɪɨɡɩɨɜɫɸɞɠɟɧɨʀ� ɜ� ɍɤɪɚʀɧɿ, ɬɚ� ɨɰɿɧɤɚ 
ɩɟɪɫɩɟɤɬɢɜ�ʀʀ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɹɤ�ɞɠɟɪɟɥɚ�ȺȽ. 

ɋɢɪɨɜɢɧɭ (ɬɢɪɫɭ� ɫɨɫɧɢ) ɚɧɚɥɿɡɭɜɚɥɢ� ɧɚ� ɜɦɿɫɬ 
ɜɨɞɨɪɨɡɱɢɧɧɨɝɨ� ɩɨɥɿɫɚɯɚɪɢɞɭ (ȼɊɉ) ɮɟɧɨɥ-
ɫɭɥɶɮɚɬɧɢɦ� ɦɟɬɨɞɨɦ. ȼɊɉ� ɜɢɥɭɱɚɥɢ� ɿɡ� ɩɨɞɪɿɛɧɟɧɨʀ 
ɞɟɪɟɜɢɧɢ� ɫɨɫɧɢ� ɲɥɹɯɨɦ� ɟɤɫɬɪɚɝɭɜɚɧɧɹ� ɜɨɞɨɸ� ɬɪɢɱɿ 

ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɿ 90 °C ɬɚ� ɝɿɞɪɨɦɨɞɭɥɿ 7 ɩɪɨɬɹɝɨɦ 2 
ɝɨɞ. ȿɤɫɬɪɚɤɬɢ� ɨɛ¶ɽɞɧɭɜɚɥɢ� ɬɚ� ɤɨɧɰɟɧɬɪɭɜɚɥɢ� ɩɿɞ 
ɜɚɤɭɭɦɨɦ� ɞɨ� ɜɦɿɫɬɭ� ɜ� ɧɢɯ� ɫɭɯɢɯ� ɪɟɱɨɜɢɧ ~ 40,0 %; 
ɩɨɥɿɫɚɯɚɪɢɞɧɭ� ɫɤɥɚɞɨɜɭ� ɨɫɚɞɠɭɜɚɥɢ 3-ɤɪɚɬɧɢɦ 
ɨɛ¶ɽɦɨɦ�ɟɬɚɧɨɥɭ, ɜɢɫɭɲɭɜɚɥɢ�ɩɨɫɥɿɞɨɜɧɨɸ�ɨɛɪɨɛɤɨɸ 
ɫɩɢɪɬɨɦ�ɬɚ�ɟɮɿɪɨɦ [3, 4]. 

ȼ� ɨɬɪɢɦɚɧɢɯ� ɡɪɚɡɤɚɯ� ɜɢɡɧɚɱɚɥɢ� ɦɚɫɨɜɭ� ɱɚɫɬɤɭ 
ɛɿɥɤɚ� ɡɚ� ɜɦɿɫɬɨɦ� ɧɿɬɪɨɝɟɧɭ, ɮɟɧɨɥɶɧɢɯ� ɫɩɨɥɭɤ – 
ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɧɨ�ɡɚ�ɿɧɬɟɧɫɢɜɧɿɫɬɸ�ɩɨɝɥɢɧɚɧɧɹ�ʀɯ 
ɤɨɦɩɥɟɤɫɿɜ� ɡ� ɚɥɸɦɿɧɿɣ� ɯɥɨɪɢɞɨɦ� ɩɪɢ� ɞɨɜɠɢɧɿ� ɯɜɢɥɿ 
400 ɧɦ [15]. Ɇɨɧɨɫɚɯɚɪɢɞɧɢɣ� ɫɤɥɚɞ� ɝɿɞɪɨɥɿɡɚɬɿɜ 
ɜɢɡɧɚɱɚɥɢ� ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɢɦ� ɦɟɬɨɞɨɦ. ɉɢɬɨɦɟ 
ɨɛɟɪɬɚɧɧɹ 0,1 % ɜɨɞɧɨɝɨ� ɪɨɡɱɢɧɭ� ȺȽ� ɜɢɡɧɚɱɚɥɢ 
ɦɟɬɨɞɨɦ� ɩɨɥɹɪɢɦɟɬɪɿʀ. ɍɎ�ɫɩɟɤɬɪɢ� ɜɨɞɧɨɝɨ� ɪɨɡɱɢɧɭ 
ȺȽ� ɬɚ� ȱɑ�ɫɩɟɤɬɪɢ� ȺȽ,  ɡɚɩɪɟɫɨɜɚɧɨɝɨ� ɜ� ɄBr,  
ɪɟɽɫɬɪɭɜɚɥɢ�ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɧɨ [3, 4]. 

Ɇɨɥɟɤɭɥɹɪɧɭ� ɦɚɫɭ� ȺȽ� ɜɫɬɚɧɨɜɥɸɜɚɥɢ� ɦɟɬɨɞɨɦ 
ɝɟɥɶ�ɩɪɨɧɢɤɚɸɱɨʀ�ɯɪɨɦɚɬɨɝɪɚɮɿʀ�ɜ�ɤɨɥɨɧɰɿ (38 × 3 ɦɦ) 
ɡ� ɫɟɮɚɞɟɤɫɨɦ G-50, ɜɿɞɤɚɥɿɛɪɨɜɚɧɨɸ� ɡɚ� ɞɟɤɫɬɪɢɧɚɦɢ 
ɬɚ� ɝɚɥɚɤɬɨɡɨɸ; ɹɤ� ɪɨɡɱɢɧɧɢɤ� ɬɚ� ɟɥɸɟɧɬ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 1 Ɇ� ɪɨɡɱɢɧ NaCl; ɜɦɿɫɬ 
ɩɨɥɿɫɚɯɚɪɢɞɭ� ɭ� ɮɪɚɤɰɿɹɯ� ɜɢɡɧɚɱɚɥɢ� ɮɟɧɨɥ-
ɫɭɥɶɮɚɬɧɢɦ�ɦɟɬɨɞɨɦ [4]. ɇɚ�ɨɫɧɨɜɿ�ɚɧɚɥɿɡɭ�ɯɿɦɿɱɧɨɝɨ 
ɫɤɥɚɞɭ�ɞɟɪɟɜɢɧɢ�ɫɨɫɧɢ�ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ�ɦɚɫɨɜɚ�ɱɚɫɬɤɚ 
ɜ� ɧɿɣ� ɥɟɝɤɨɝɿɞɪɨɥɿɡɜɚɧɢɯ� ɩɨɥɿɫɚɯɚɪɢɞɿɜ� ɫɬɚɧɨɜɢɬɶ 
17,0 %, ɫɟɪɟɞ� ɹɤɢɯ 2,5 % ɩɪɢɩɚɞɚɽ� ɧɚ� ȼɊɉ. 
ɉɨɪɿɜɧɹɧɧɹɦ� ɞɚɧɢɯ� ɥɿɬɟɪɚɬɭɪɢ� ɳɨɞɨ� ɿɧɲɢɯ 
ɜɿɬɱɢɡɧɹɧɢɯ�ɞɠɟɪɟɥ�ɯɜɨɣɧɢɯ�ɩɨɪɿɞ (ɹɥɢɧɢ�ɣ�ɹɥɢɰɿ) ɬɚ 
ɨɬɪɢɦɚɧɢɯ�ɞɚɧɢɯ�ɳɨɞɨ�ɞɟɪɟɜɢɧɢ�ɫɨɫɧɢ, ɜɫɬɚɧɨɜɥɟɧɨ, 
ɳɨ� ɦɚɤɫɢɦɚɥɶɧɢɦ� ɜɦɿɫɬɨɦ� ȼɊɉ� ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ 
ɫɨɫɧɚ Pinus silvestris L.� ɐɟ,  ɪɚɡɨɦ� ɡ� ʀʀ� ɲɢɪɨɤɢɦ 
ɪɨɡɩɨɜɫɸɞɠɟɧɧɹɦ, ɫɜɿɞɱɢɬɶ, ɳɨ� ɫɚɦɟ� ɫɨɫɧɚ� ɽ 
ɧɚɣɛɿɥɶɲ� ɩɟɪɫɩɟɤɬɢɜɧɢɦ� ɩɪɨɦɢɫɥɨɜɢɦ� ɞɠɟɪɟɥɨɦ 
ɜɢɥɭɱɟɧɧɹ�ȼɊɉ�ɜ�ɍɤɪɚʀɧɿ.  

ɑɢɫɬɨɬɚ�ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ�ɡɪɚɡɤɚ�ȺȽ�ɫɨɫɧɢ�ɡɚ�ɜɦɿ-
ɫɬɨɦ�ɜ�ɧɶɨɦɭ�ɜɭɝɥɟɜɨɞɧɨʀ�ɫɤɥɚɞɨɜɨʀ�ɫɬɚɧɨɜɢɬɶ 97,3 %. 
ȼ�ɣɨɝɨ�ɝɿɞɪɨɥɿɡɚɬɚɯ� ɿɞɟɧɬɢɮɿɤɨɜɚɧɨ�ɩɟɪɟɜɚɠɧɨ�ɝɚɥɚɤ-
ɬɨɡɭ�ɬɚ�ɚɪɚɛɿɧɨɡɭ, ɚ�ɬɚɤɨɠ�ɭ�ɦɿɧɨɪɧɿɣ�ɤɿɥɶɤɨɫɬɿ�ɝɥɸɤɭ-
ɪɨɧɨɜɭ�ɤɢɫɥɨɬɭ. Ɍɚɤɢɦ�ɱɢɧɨɦ, ɦɨɧɨɦɟɪɧɢɣ�ɫɤɥɚɞ�ɞɨ-
ɫɥɿɞɠɭɜɚɧɨɝɨ� ȺȽ� ɽ� ɬɢɩɨɜɢɦ� ɞɥɹ� ɩɨɥɿɫɚɯɚɪɢɞɿɜ� ɞɚɧɨʀ 
ɤɚɬɟɝɨɪɿʀ (ɬɚɛɥ. 1). 

ɏɨɱɚ� ɡ� ɥɿɬɟɪɚɬɭɪɢ� ɜɿɞɨɦɨ,  ɳɨ� ɜ� ɞɟɪɟɜɢɧɿ� ȺȽ 
ɦɨɠɟ�ɛɭɬɢ� ɤɨɜɚɥɟɧɬɧɨ� ɡɜ¶ɹɡɚɧɢɣ� ɡ� ɛɿɥɤɚɦɢ�ɭ� ɜɢɝɥɹɞɿ 
ɝɥɿɤɨɩɪɨɬɟʀɧɿɜ� ɿ� ɩɪɨɬɟɝɥɸɤɚɧɿɜ (ɦɭɤɨɩɨɥɿɫɚɯɚɪɢɞɿɜ) 
[1, 2, 4], ɩɪɨɜɟɞɟɧɿ� ɞɨɫɥɿɞɠɟɧɧɹ� ɜɤɚɡɭɸɬɶ� ɧɚ 
ɜɿɞɫɭɬɧɿɫɬɶ�ɛɿɥɤɚ�ɭ�ɫɤɥɚɞɿ�ɜɢɥɭɱɟɧɨɝɨ�ɿɡ�ɫɨɫɧɢ�ȺȽ: ɡɚ  

Ɍɚɛɥɢɰɹ 1 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɚɪɚɛɿɧɨɝɚɥɚɤɬɚɧɿɜ�ɞɟɪɟɜɢɧɢ�ɯɜɨɣɧɢɯ�ɩɨɪɿɞ 

ɉɨɤɚɡɧɢɤɢ 
ɋɨɫɧɚ 
Pinus 

silvestris L. 

əɥɢɧɚ 
Picea excelsa 

[2] 

əɥɢɰɹ 
Abies 

sibirica [2] 

Ɇɨɞɪɢɧɚ 
Larix 

sibirica [1-4 ] 

Ɇ
ɚɫ
ɨɜ
ɚ 

ɱɚ
ɫɬ
ɤɚ

 ɜ
 Ⱥ
Ƚ 

ɜɭɝɥɟɜɨɞɿɜ, % 97,8 95,1 96,0 98,1-99,5 
ɛɿɥɤɚ, % – 0,2 0,1 – 
ɮɟɧɨɥɶɧɢɯ 
ɫɩɨɥɭɤ, % 0,21 0,19 0,27 0,15-1,50 

ɭɪɨɧɨɜɢɯ 
ɤɢɫɥɨɬ, % 1,8 4,1 3,4 ɞɨ 2,0 

ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ�ɜ 
ȺȽ Gal/Ara 1,7 : 1,0 1,0 : 0,8 0,8 : 1,5 2,3-6,9 : 1,0 

>Į]D
20 0,1 % ɜɨɞɧɢɯ 

ɪɨɡɱɢɧɿɜ�ȺȽ +11 +10 +11 (+10)-(+16) 
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ɪɟɡɭɥɶɬɚɬɚɦɢ� ɟɥɟɦɟɧɬɧɨɝɨ� ɚɧɚɥɿɡɭ� ɭ� ɡɪɚɡɤɭ� ɜɿɞɫɭɬɧɿɣ 
ɧɿɬɪɨɝɟɧ, ɚ�ɜ�ɪɨɡɱɢɧɿ�ȺȽ�ɩɿɫɥɹ�ɣɨɝɨ�ɨɛɪɨɛɤɢ�ɩɪɨɬɟɨɥɿ-
ɬɢɱɧɢɦɢ� ɮɟɪɦɟɧɬɚɦɢ� ɧɟ� ɜɢɹɜɥɟɧɨ� ɚɦɿɧɨɤɢɫɥɨɬ� ɬɚ 
ɩɟɩɬɢɞɿɜ. 

Ɂɚ�ɞɚɧɢɦɢ�ɩɨɥɹɪɢɦɟɬɪɢɦɟɬɪɢɱɧɨɝɨ�ɞɨɫɥɿɞɠɟɧɧɹ 
ɜɟɥɢɱɢɧɚ [Į]D

20 ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ� ɩɪɨɞɭɤɬɭ 
ɭɡɝɨɞɠɭɽɬɶɫɹ� ɡ� ɞɚɧɢɦɢ� ɥɿɬɟɪɚɬɭɪɢ� ɞɥɹ� ȺȽ� ɪɿɡɧɢɯ 
ɜɢɞɿɜ� ɦɨɞɪɢɧɢ [4]. ɏɚɪɚɤɬɟɪ� ɍɎ�ɫɩɟɤɬɪɭ� ɜɨɞɧɨɝɨ 
ɪɨɡɱɢɧɭ� ɨɬɪɢɦɚɧɨɝɨ� ɩɪɟɩɚɪɚɬɭ� ɿɞɟɧɬɢɱɧɢɣ� ɫɩɟɤɬɪɭ 
ȺȽ� ɦɨɞɪɢɧɢ [11, 15]: ɜ� ɧɶɨɦɭ� ɩɪɢɫɭɬɧɿ� ɦɚɤɫɢɦɭɦɢ 
ɩɨɝɥɢɧɚɧɧɹ� ɩɪɢ� ɞɨɜɠɢɧɿ� ɯɜɢɥɿ 200-203 ɧɦ� ɬɚ 285-
290 ɧɦ, ɩɥɟɱɟ – ɜ�ɨɛɥɚɫɬɿ 230 ɧɦ�ɿ�ɫɩɚɞ�ɩɨɝɥɢɧɚɧɧɹ�ɞɨ 
600  ɧɦ (ɪɢɫ. 2). Ɂɝɿɞɧɨ� ɞɨɫɥɿɞɠɟɧɶ� ɜɱɟɧɢɯ 
ȱɪɤɭɬɫɶɤɨɝɨ� ɿɧɫɬɢɬɭɬɭ� ɯɿɦɿʀ� ɿɦ. Ⱥ�ȿ. Ɏɚɜɨɪɫɶɤɨɝɨ� ɋȼ 
ɊȺɇ� ɫɦɭɝɢ�ɩɨɝɥɢɧɚɧɧɹ� ɜ� ɨɛɥɚɫɬɿ 285-290 ɧɦ�ɦɨɠɭɬɶ 
ɫɜɿɞɱɢɬɢ� ɩɪɨ� ɧɚɹɜɧɿɫɬɶ� ɜ� ȺȽɪɟɱɨɜɢɧ� ɚɪɨɦɚɬɢɱɧɨʀ 
ɩɪɢɪɨɞɢ. Ⱦɨ�ɬɚɤɢɯ�ɫɩɨɥɭɤ – ɨɫɧɨɜɧɢɯ�ɫɭɩɭɬɧɢɤɿɜ�ȺȽ 
– ɦɨɠɭɬɶ� ɧɚɥɟɠɚɬɢ� ɹɤ� ɧɢɡɶɤɨɦɨɥɟɤɭɥɹɪɧɿ� ɮɟɧɨɥɶɧɿ 
ɫɩɨɥɭɤɢ (ɩɟɪɟɜɚɠɧɨ� ɜɨɞɨɪɨɡɱɢɧɧɢɣ� ɮɥɚɜɨɧɨʀɞ 
ɞɟɝɿɞɪɨɤɜɟɪɰɟɬɢɧ, ɚ� ɬɚɤɨɠ� ɞɢɝɿɞɪɨɤɟɦɩɮɟɪɨɥ� ɿ 
ɟɪɢɨɞɢɤɬɢɨɥ), ɬɚɤ� ɿ� ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɿ� ɪɟɱɨɜɢɧɢ 
ɮɟɧɨɥɶɧɨʀ�ɩɪɢɪɨɞɢ, ɡɜ¶ɹɡɚɧɿ�ɡ�ȺȽ�ɜ�ɥɿɝɧɨɜɭɝɥɟɜɨɞɧɢɣ 
ɤɨɦɩɥɟɤɫ [4, 15]. 

ȼ� ȱɑ�ɫɩɟɤɬɪɿ� ȺȽ� ɫɨɫɧɢ (ɪɢɫ. 3) ɩɪɢɫɭɬɧɹ� ɿɧɬɟɧ-
ɫɢɜɧɚ�ɫɦɭɝɚ�ɩɨɝɥɢɧɚɧɧɹ�ɡ�ɦɚɤɫɢɦɭɦɨɦ�ɜ�ɦɟɠɚɯ 3417-
3398 ɫɦ-1, ɹɤɚ�ɨɛɭɦɨɜɥɟɧɚ�ɜɚɥɟɧɬɧɢɦ�ɤɨɥɢɜɚɧɧɹɦ�ɝɿɞ-
ɪɨɤɫɢɥɶɧɢɯ� ɝɪɭɩ, ɚ� ɩɪɢ� ɡɧɚɱɟɧɧɹɯ 2923-2854 ɫɦ-1 — 
ɜɚɥɟɧɬɧɢɦɢ� ɤɨɥɢɜɚɧɧɹɦɢ� ɚɥɿɮɚɬɢɱɧɢɯ� ɋɇ2�ɝɪɭɩ. 
ɋɦɭɝɚ� ɩɨɝɥɢɧɚɧɧɹ, ɳɨ� ɜɿɞɩɨɜɿɞɚɽ� ɞɨɜɠɢɧɚɦ� ɯɜɢɥɶ 
1735-1647 ɫɦ-1, ɨɱɟɜɢɞɧɨ, ɧɚɥɟɠɢɬɶ� ɤɨɥɢɜɚɧɧɹɦ 

ɫɩɪɹɠɟɧɨʀ� ɫɢɫɬɟɦɢ� ɡɿ� ɡɜ¶ɹɡɤɚɦɢ� ɋ ɋ. Ɂɧɚɱɟɧɧɹ� ɦɚɤ-
ɫɢɦɭɦɿɜ� ɫɦɭɝ� ɩɨɝɥɢɧɚɧɧɹ� ɩɪɢ 1072-1037 ɫɦ-

1ɩɟɪɟɞɭɫɿɦ� ɧɚɥɟɠɚɬɶ� ɤɨɥɢɜɚɧɧɹɦ –ɋ±Ɉɋ– ɿ� ɩɿɪɚɧɨɡ-
ɧɢɯ� ɰɢɤɥɿɜ. ɉɪɨ� ɧɚɹɜɧɿɫɬɶ� ɞɟɮɨɪɦɚɰɿɣɧɢɯ� ɤɨɥɢɜɚɧɶ 
ɋ±ɇ�ɫɜɿɞɱɚɬɶ�ɫɦɭɝɢ�ɩɨɝɥɢɧɚɧɧɹ, ɹɤɿ�ɡɧɚɯɨɞɹɬɶɫɹ�ɜ�ɨɛ-
ɥɚɫɬɿ 900 ɫɦ-1. 

ɍ� ɰɿɥɨɦɭ� ɯɚɪɚɤɬɟɪ� ȱɑ�ɫɩɟɤɬɪɿɜ� ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ 
ȺȽ�ɫɨɫɧɢ�ɚɧɚɥɨɝɿɱɧɢɣ�ȱɑ�ɫɩɟɤɬɪɭ�ȺȽ�ɦɨɞɪɢɧɢ [3]. 

Ɉɬɠɟ, ɫɭɤɭɩɧɿɫɬɶ�ɨɬɪɢɦɚɧɢɯ�ɞɚɧɢɯ�ɫɜɿɞɱɢɬɶ, ɳɨ 
ɜɢɥɭɱɟɧɢɣ� ɩɪɨɞɭɤɬ� ɧɚɥɟɠɢɬɶ� ɞɨ� ɤɚɬɟɝɨɪɿʀ 
ɚɪɚɛɿɧɨɝɚɥɚɤɬɚɧɿɜ. 

Ɂɝɿɞɧɨ� ɪɟɡɭɥɶɬɚɬɿɜ� ɝɟɥɶ�ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ, ɨɬɪɢɦɚɧɢɣ� ȺȽ� ɫɨɫɧɢ� ɡɚ� ɦɨɥɟɤɭɥɹɪɧɨɸ 
ɦɚɫɨɸ�ɩɟɪɟɜɢɳɭɽ�ɬɚɤɢɣ�ɞɟɪɟɜɢɧɢ�ɦɨɞɪɢɧɢ [3, 4, 11]. 
ɍ� ɬɨɣ� ɠɟ� ɱɚɫ� ɫɥɿɞ� ɜɿɞɦɿɬɢɬɢ,  ɳɨ� ɡɝɿɞɧɨ� ɿɧɲɢɯ 
ɥɿɬɟɪɚɬɭɪɧɢɯ� ɞɠɟɪɟɥ, ɡɧɚɱɟɧɧɹ� ɜɿɞɩɨɜɿɞɧɨɝɨ 
ɩɨɤɚɡɧɢɤɚ�ɞɥɹ�ȺȽ�ɪɿɡɧɢɯ�ɜɢɞɿɜ�ɦɨɞɪɢɧɢ, ɜɫɬɚɧɨɜɥɟɧɟ 
ɚɧɚɥɨɝɿɱɧɢɦ� ɦɟɬɨɞɨɦ (ɦɟɬɨɞɨɦ� ɝɟɥɶ�ɯɪɨɦɚɬɨɝɪɚɮɿʀ), 
ɤɨɥɢɜɚɸɬɶɫɹ�ɭ�ɦɟɠɚɯ 7–100 ɤȾɚ [1, 7, 8].  

Ɍɚɤɢɦ�ɱɢɧɨɦ, ɭ�ɩɨɪɿɜɧɹɧɧɿ�ɡ� ɿɧɲɢɦɢ�ɪɨɡɩɨɜɫɸ-
ɞɠɟɧɢɦɢ� ɜ� ɍɤɪɚʀɧɿ� ɜɢɞɚɦɢ� ɯɜɨɣɧɢɯ� ɩɨɪɿɞ, ɞɟɪɟɜɢɧɿ 
ɫɨɫɧɢ Pinus silvestris L.� ɩɪɢɬɚɦɚɧɧɢɣ� ɧɚɣɛɿɥɶɲɢɣ 
ɜɦɿɫɬ�ȺȽ. ȼɢɥɭɱɟɧɢɣ�ɿɡ�ɫɨɫɧɢ Pinus silvestris L.�ȺȽ�ɯɚ-
ɪɚɤɬɟɪɢɡɭɽɬɶɫɹ�ɜɢɫɨɤɢɦ�ɫɬɭɩɟɧɟɦ�ɱɢɫɬɨɬɢ, ɞɨɛɪɟ�ɪɨɡ-
ɱɢɧɹɽɬɶɫɹ� ɭ�ɜɨɞɿ, ɦɚɽ� ɬɢɩɨɜɿ� ɞɥɹ� ɚɧɚɥɨɝɿɱɧɢɯ�ɩɨɥɿɫɚ-
ɯɚɪɢɞɿɜ�ɦɨɧɨɦɟɪɧɢɣ�ɫɤɥɚɞ, ɦɨɥɟɤɭɥɹɪɧɭ�ɦɚɫɭ�ɬɚ�ɿɧɲɿ 
ɮɿɡɢɤɨ�ɯɿɦɿɱɧɿ� ɩɨɤɚɡɧɢɤɢ. Ⱦɨɰɿɥɶɧɚ� ɩɨɞɚɥɶɲɚ� ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɚ�ɣɨɝɨ�ɜɥɚɫɬɢɜɨɫɬɟɣ�ɡ�ɦɟɬɨɸ�ɜɢɡɧɚɱɟɧɧɹ�ɩɟɪ-
ɫɩɟɤɬɢɜɧɢɯ� ɧɚɩɪɹɦɿɜ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɬɚ� ɨɛʉɪɭɧɬɭɜɚɧɧɹ 
ɬɟɯɧɨɥɨɝɿʀ�ɣɨɝɨ�ɜɢɪɨɛɧɢɰɬɜɚ�ɜ�ɍɤɪɚʀɧɿ. 
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ɛɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɹɝɨɞ�ɱɟɪɧɢɤɢ�ɢ�ɢɡɦɟɧɟɧɢɟ� ɟɟ�ɩɪɢ�ɩɨɥɭ-
ɱɟɧɢɢ�ɫɨɤɨɜ�ɢ�ɩɸɪɟ. 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ:�ɛɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ, ɱɟɪɧɢɤɚ, ɚɧɬɨ-
ɰɢɚɧɵ,  ɮɥɚɜɨɧɨɢɞɵ,  ɜɢɬɚɦɢɧ�ɋ, ɫɨɤ, ɩɸɪɟ, ɮɟɪɦɟɧɬɵ. 

The expediency of using biological methods for quality diagnos-
tics of plant food is indicated. The biological activity of blueberries and 
its change while getting juice and puree was researched. 

Keywords: biological activity, blueberries, anthocyanins, flavo-
noids, vitaminC, juice, puree, enzymes. 

Ɉɝɪɨɦɧɵɣ�ɪɟɡɟɪɜ�ɰɟɧɧɵɯ�ɩɢɬɚɬɟɥɶɧɵɯ�ɢ�ɛɢɨɥɨ-
ɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ� ɫɨɞɟɪɠɚɬ� ɞɢɤɨɪɚɫɬɭɳɢɟ 
ɪɚɫɬɟɧɢɹ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� Ɂɚɤɚɪɩɚɬ-
ɫɤɨɣ�ɢ�ɡɚɩɚɞɧɵɯ�ɨɛɥɚɫɬɟɣ�ɍɤɪɚɢɧɵ.  

Ɉɫɨɛɟɧɧɨɫɬɢ� ɤɥɢɦɚɬɢɱɟɫɤɢɯ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ�ɨɛɭɫɥɚɜɥɢɜɚɸɬ�ɫɩɟɰɢɮɢɤɭ�ɨɛɦɟɧɧɵɯ�ɩɪɨɰɟɫ-
ɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ�ɜ�ɞɢɤɨɪɚɫɬɭɳɢɯ�ɪɚɫɬɟɧɢɹɯ, ɫɩɨɫɨɛ-
ɫɬɜɭɸɬ�ɫɢɧɬɟɡɭ�ɧɚɤɨɩɥɟɧɢɹ�ɜ�ɧɢɯ�ɬɚɤɢɯ�ɚɤɬɢɜɧɵɯ�ɜɟ-
ɳɟɫɬɜ, ɤɚɤ�ɮɥɚɜɨɧɨɢɞɵ, ɫɚɩɨɧɢɬɵ, ɬɟɪɩɟɧɨɢɞɵ, ɫɬɟɨ-
ɪɢɞɵ, ɤɭɦɚɪɢɧɵ, ɞɭɛɢɥɶɧɵɟ� ɜɟɳɟɫɬɜɚ, ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɤɢɫɥɨɬɵ, ɜɢɬɚɦɢɧɵ�ɢ�ɞɪ. 

Ȼɭɞɭɱɢ� ɫɥɨɠɧɵɦɢ�ɩɨ�ɯɢɦɢɱɟɫɤɨɦɭ� ɫɨɫɬɚɜɭ, ɞɢ-
ɤɨɪɚɫɬɭɳɢɟ� ɪɚɫɬɟɧɢɹ� ɫɨɞɟɪɠɚɬ� ɦɧɨɝɨ� ɢɧɝɪɟɞɢɟɧɬɨɜ, 
ɤɨɬɨɪɵɟ�ɩɪɢɞɚɸɬ�ɢɦ�ɰɟɧɧɵɟ�ɫɜɨɣɫɬɜɚ�ɢ�ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɦɧɨɝɨɫɬɨɪɨɧɧɟɟ�ɞɟɣɫɬɜɢɟ�ɧɚ�ɨɪɝɚɧɢɡɦ, ɛɨɥɟɟ�ɫɢɥɶɧɨɟ, 
ɱɟɦ�ɞɟɣɫɬɜɢɟ�ɤɚɠɞɨɝɨ�ɢɡ�ɧɢɯ�ɜ�ɨɬɞɟɥɶɧɨɫɬɢ.  

Ȼɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɟ� ɤɨɦɩɨɧɟɧɬɵ� ɞɢɤɨɪɚɫ-
ɬɭɳɢɯ�ɪɚɫɬɟɧɢɣ�ɢɝɪɚɸɬ�ɛɨɥɶɲɭɸ�ɪɨɥɶ�ɜ�ɩɢɬɚɧɢɢ�ɱɟ-
ɥɨɜɟɤɚ, ɪɟɝɭɥɢɪɭɸɬ� ɨɛɦɟɧɧɵɟ� ɩɪɨɰɟɫɫɵ, ɜɥɢɹɸɬ� ɧɚ 
ɮɭɧɤɰɢɢ� ɨɬɞɟɥɶɧɵɯ� ɨɪɝɚɧɨɜ. ɂɯ� ɞɟɮɢɰɢɬ� ɫɨɩɪɨɜɨɠ-
ɞɚɟɬɫɹ�ɫɧɢɠɟɧɢɟɦ�ɡɚɳɢɬɧɵɯ�ɫɢɥ�ɨɪɝɚɧɢɡɦɚ�ɤ�ɜɨɡɞɟɣ-
ɫɬɜɢɸ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɮɚɤɬɨɪɨɜ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟ-
ɞɵ, ɫɧɢɠɟɧɢɸ� ɭɦɫɬɜɟɧɧɨɣ� ɢ� ɮɢɡɢɱɟɫɤɨɣ� ɪɚɛɨɬɨɫɩɨ-
ɫɨɛɧɨɫɬɢ. ɉɪɢ� ɪɟɝɭɥɹɪɧɨɦ� ɭɩɨɬɪɟɛɥɟɧɢɢ� ɥɟɫɧɵɯ� ɞɚ-
ɪɨɜ� ɢ� ɩɪɨɞɭɤɬɨɜ� ɢɯ� ɩɟɪɟɪɚɛɨɬɤɢ� ɨɪɝɚɧɢɡɦ� ɱɟɥɨɜɟɤɚ 
ɜɵɪɚɛɚɬɵɜɚɟɬ� ɢɦɦɭɧɢɬɟɬ� ɤ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɦ� ɡɚɛɨɥɟ-
ɜɚɧɢɹɦ. 

Ɉɫɨɛɨɟ� ɜɧɢɦɚɧɢɟ� ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ� ɩɪɢɜɥɟɤɚɟɬ 
ɧɚɥɢɱɢɟ�ɜ�ɞɢɤɨɪɚɫɬɭɳɢɯ�ɪɚɫɬɟɧɢɹɯ�ɞɨɜɨɥɶɧɨ�ɨɛɲɢɪ-
ɧɨɣ� ɝɪɭɩɩɵ� ɮɟɧɨɥɶɧɵɯ� ɫɨɟɞɢɧɟɧɢɣ, ɜɤɥɸɱɚɸɳɢɯ 
ɮɥɚɜɨɧɨɢɞɵ, ɤɨɬɨɪɵɟ� ɧɚɲɥɢ� ɲɢɪɨɤɨɟ� ɩɪɚɤɬɢɱɟɫɤɨɟ 
ɩɪɢɦɟɧɟɧɢɟ�ɜ�ɦɟɞɢɰɢɧɟ - ɤɚɤ�ɜɟɳɟɫɬɜɚ, ɩɪɨɹɜɥɹɸɳɢɟ 
Ɋ�ɜɢɬɚɦɢɧɧɭɸ�ɚɤɬɢɜɧɨɫɬɶ, ɢ�ɧɟɤɨɬɨɪɵɯ� ɨɬɪɚɫɥɹɯ�ɩɢ-
ɳɟɜɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ - ɤɚɤ�ɧɚɬɭɪɚɥɶɧɵɟ�ɤɪɚɫɢɬɟɥɢ 

[1].  
Ɏɥɚɜɨɧɨɢɞɵ� ɹɜɥɹɸɬɫɹ� ɫɩɭɬɧɢɤɚɦɢ ɚɫɤɨɪɛɢɧɨ-

ɜɨɣ�ɤɢɫɥɨɬɵ�ɜ�ɪɚɫɬɢɬɟɥɶɧɨɦ�ɦɢɪɟ�ɢ�ɥɢɲɶ�ɜ�ɟɟ�ɩɪɢɫɭɬ-
ɫɬɜɢɢ�ɨɬɦɟɱɚɟɬɫɹ�ɩɨɥɨɠɢɬɟɥɶɧɵɣ�ɷɮɮɟɤɬ�ɢɯ�ɞɟɣɫɬɜɢɹ 
[2]. ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɮɥɚɜɨɧɨɢɞɵ, ɜɢɬɚɦɢɧɵ� ɢ 
ɞɪɭɝɢɟ�ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɟ� ɜɟɳɟɫɬɜɚ� ɜ� ɪɚɫɬɟɧɢɹɯ 
ɧɚɯɨɞɹɬɫɹ�ɜ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɫɨɫɬɨɹɧɢɹɯ, ɫɨɡɞɚɜɲɢɯɫɹ�ɜ 
ɩɪɨɰɟɫɫɟ� ɷɜɨɥɸɰɢɢ� ɢ� ɭɫɥɨɜɢɹɯ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ 
ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɨɣ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ�ɪɹɞ�ɮɥɚɜɨɧɨɢɞɨɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ�ɜ 
ɪɚɫɬɟɧɢɹɯ, ɨɛɥɚɞɚɸɬ�ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ�ɮɚɪɦɨɥɨɝɢɱɟ-
ɫɤɢɦɢ� ɷɮɮɟɤɬɚɦɢ: ɩɪɨɬɢɜɨɥɭɱɟɜɵɦ� ɢ� ɚɧɬɢɨɤɫɢɞɚɧɬ-
ɧɵɦ� ɞɟɣɫɬɜɢɟɦ, ɜɥɢɹɧɢɟɦ� ɧɚ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɭɸ 
ɫɢɫɬɟɦɭ, ɧɚ�ɮɭɧɤɰɢɸ�ɩɨɱɟɤ, ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɵɦ�ɞɟɣ-
ɫɬɜɢɟɦ, ɜɥɢɹɧɢɟɦ�ɧɚ�ɩɟɱɟɧɶ�ɢ�ɩɢɳɟɜɚɪɢɬɟɥɶɧɵɣ�ɬɪɚɤɬ 
[1, 2]. 

Ɉɞɧɢɦ� ɢɡ� ɹɪɤɢɯ� ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ� ɞɢɤɨɪɚɫɬɭɳɢɯ 
ɹɝɨɞ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɍɤɪɚɢɧɵ, ɹɜɥɹ-
ɟɬɫɹ�ɱɟɪɧɢɤɚ.  

əɝɨɞɵ�ɱɟɪɧɢɤɢ� ɫɨɞɟɪɠɚɬ� ɜ� ɫɜɨɟɦ� ɫɨɫɬɚɜɟ: ɭɝɥɟ-
ɜɨɞɵ (ɝɥɸɤɨɡɭ, ɮɪɭɤɬɨɡɭ, ɩɟɤɬɢɧ), ɨɪɝɚɧɢɱɟɫɤɢɟ�ɤɢɫ-
ɥɨɬɵ (ɥɢɦɨɧɧɭɸ, ɦɨɥɨɱɧɭɸ, ɹɛɥɨɱɧɭɸ, ɹɧɬɚɪɧɭɸ, 
ɳɚɜɟɥɟɜɭɸ), ɜɢɬɚɦɢɧɵ (Ⱥ, ȼ, ɋ, ɊɊ), ɦɚɤɪɨ- ɢ�ɦɢɤɪɨ-
ɷɥɟɦɟɧɬɵ (ɠɟɥɟɡɨ, ɫɟɥɟɧ, ɤɨɛɚɥɶɬ), ɤɪɚɫɹɳɢɟ ɜɟɳɟɫɬɜɚ. 
ɋɪɟɞɢ�ɮɟɧɨɥɶɧɵɯ ɜɟɳɟɫɬɜ� ɱɟɪɧɢɤɢ, ɨɛɥɚɞɚɸɳɢɯ � ɛɢɨ-
ɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ, ɛɨɥɶɲɭɸ� ɱɚɫɬɶ� ɫɨɫɬɚɜɥɹɸɬ 
ɮɥɚɜɨɧɨɢɞɵ, ɤɨɬɨɪɵɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɨɤɫɢɤɨɪɢɱɧɵɦɢ 
ɤɢɫɥɨɬɚɦɢ, ɮɥɚɜɨɧɨɥɚɦɢ ɢ� ɢɯ� ɩɪɨɢɡɜɨɞɧɵɦɢ,  ɚ� ɬɚɤɠɟ 
ɚɧɬɨɰɢɚɧɚɦɢ. [3].  

ȼ� ɹɝɨɞɚɯ� ɱɟɪɧɢɤɢ� ɭɫɬɚɧɨɜɥɟɧ� ɧɚɢɛɨɥɟɟ� ɲɢɪɨɤɢɣ 
ɫɩɟɤɬɪ�ɚɧɬɨɰɢɚɧɨɜ, ɫɨɫɬɨɹɳɢɯ�ɢɡ 3-Ɉ�ɝɚɥɚɤɬɨɡɢɞɨɜ, 3-Ɉ-
ɝɥɸɤɨɡɢɞɨɜ� ɢ 3-Ɉ�ɚɪɚɛɢɧɨɡɢɞɨɜ� ɞɟɥɶɮɢɧɢɞɢɧɚ, ɰɢɚɧɢ-
ɞɢɧɚ, ɩɟɬɭɧɢɞɢɧɚ, ɩɟɨɧɢɞɢɧɚ, ɢ� ɦɚɥɶɜɢɞɢɧɚ [3]. Ⱥɧɬɨ-
ɰɢɚɧɢɞɢɧɵ� ɢ� ɢɯ� ɝɥɢɤɨɡɢɞɧɵɟ� ɮɨɪɦɵ� ɹɜɥɹɸɬɶɫɹ� ɫɢɥɶ-
ɧɵɦɢ�ɚɧɬɢɨɤɫɢɞɚɧɬɚɦɢ, ɤɨɬɨɪɵɟ�ɩɪɨɹɜɥɹɸɬ�ɢ�ɚɧɬɢɤɚɧ-
ɰɟɪɨɝɟɧɧɵɟ�ɫɜɨɣɫɬɜɚ [4, 5].  

ɂɧɬɟɪɟɫ� ɤ� ɚɧɬɨɰɢɚɧɚɦ� ɨɛɭɫɥɨɜɥɟɧ� ɬɟɦ, ɱɬɨ 
ɛɨɥɶɲɢɧɫɬɜɨ� ɢɡ� ɧɢɯ� ɩɪɢ� ɭɩɨɬɪɟɛɥɟɧɢɢ� ɭɦɟɧɶɲɚɸɬ 
ɪɢɫɤ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ, ɫɩɨɫɨɛɫɬɜɭ-
ɸɬ�ɭɥɭɱɲɟɧɢɸ�ɪɟɨɥɨɝɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜ�ɤɪɨɜɢ�ɢ�ɩɪɟɞɭ-
ɩɪɟɠɞɚɸɬ�ɧɟɤɨɬɨɪɵɟ�ɯɪɨɧɢɱɟɫɤɢɟ�ɡɚɛɨɥɟɜɚɧɢɹ.  

ɍ�ɱɟɪɧɢɤɢ,  ɤɚɤ�ɢ� ɭ�ɦɧɨɝɢɯ�ɞɢɤɨɪɚɫɬɭɳɢɯ� ɹɝɨɞ,  
ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ�ɫɪɨɤ�ɯɪɚɧɟɧɢɹ, ɱɬɨ�ɨɩɪɟɞɟɥɹɟɬ�ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶ�ɢɡɵɫɤɚɧɢɹ�ɫɩɨɫɨɛɨɜ�ɩɟɪɟɪɚɛɨɬɤɢ, ɩɨɡɜɨ- 
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