
ʅʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 2013 ʛ., 

 ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ ʚ ʨʘʤʢʘʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

 

ʇʨʠʦʨʠʪʝʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ VI .50. ɹʠʦʣʦʛʠʷ ʨʘʟʚʠʪʠʷ ʠ ʵʚʦʣʶʮʠʷ ʞʠʚʳʭ 

ʩʠʩʪʝʤ. 

ʇʨʦʝʢʪ VI.50.1.3 çʀʩʩʣʝʜʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ, ʤʦʣʝʢʫʣʷʨʥʳʭ, ʵʚʦʣʶʮʠʦʥʥʳʭ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʮʘʨʩʪʚʘ Chromista ʢʘʢ ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ 

ʙʠʦʛʝʥʥʦʛʦ ʢʨʝʤʥʝʟʝʤʘ ʠ ʫʯʘʩʪʥʠʢʦʚ ʢʨʫʛʦʚʦʨʦʪʘ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤè. ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʙ.ʥ., ʧʨʦʬ. ɽ.ɺ. ʃʠʭʦʰʚʘʡ. 

 

ɼʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ (Bacillariophyta) ʩʦʩʪʘʚʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʯʘʩʪʴ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʘʚʪʦʪʨʦʬʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʦʟ. ɹʘʡʢʘʣ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʠʭ ʩʦʦʙʱʝʩʪʚ 

ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ 

ʦʪʨʘʞʘʝʪ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ. ɺʧʝʨʚʳʝ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʠʘʪʦʤʦʚʘʷ ʬʣʦʨʘ ʧʨʦʣʠʚʘ ʄʘʣʦʝ ʄʦʨʝ ʦʟʝʨʘ 

ɹʘʡʢʘʣ. ʆʙʥʘʨʫʞʝʥʦ 458 ʚʠʜʦʚ, ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʠ ʬʦʨʤ ʧʝʥʥʘʪʥʳʭ ʜʠʘʪʦʤʦʚʳʭ 

ʚʦʜʦʨʦʩʣʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 2 ʧʦʨʷʜʢʘʤ, 13 ʩʝʤʝʡʩʪʚʘʤ ʠ 62 ʨʦʜʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʠ 

ʥʦʚʳʭ ʚʠʜʘ ʠʟ ʩʝʤeʡʩʪʚʘ Cymbellaceae (Encyonema mirabilis, Cymbella olgae ʠ C. 

cognata) (ʨʠʩ. 1). 

   

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʨʝʜʢʠʭ ʠ ʥʦʚʳʭ ʚʠʜʦʚ ʜʣʷ ʦʟʝʨʘ (244), ʵʥʜʝʤʠʯʥʳʭ (100), ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʠʜʘʤʠ (116). ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʜʠʘʪʦʤʦʚʳʭ ʚ ʄʘʣʦʤ 

ʄʦʨʝ ʫʥʠʢʘʣʴʥʦ, ʦʥʦ ʣʠʰʴ ʥʘ 23% ʩʭʦʜʥʦ ʩ ʚʦʜʦʝʤʘʤʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ (ɻʝʥʢʘʣ ʠ 

ʜʨ., 2011); ʥʘ 26% ʦʟ. ʆʭʨʠʜ (Aleko Miho et al., 2004; Levkov, Wiliams, 2012), ʚ 

ʈʠʩ. 1. ʉʪʚʦʨʢʠ ʜʠʘʪʦʤʦʚʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʠʟ ʄʘʣʦʛʦ ʄʦʨʷ ʦʟ. 

ɹʘʡʢʘʣ: 1 ï Amphora serrata; 2 ï A. 

cristodentata; 3 ï Amphora sp.; 4 ï 

A. mongolica; 5 ï A. memorabilis; 6 

ï A. grammica; 7 ï A. koshovii; 8 ï 

Navicula lacus baicali; 9 ï N. 

wislouchii; 10 ï N. werestschagini; 

11 ï N. baicalensis; 12 ï N. 

ajajensis; 13 ï N. compositestriata; 

14 ï N. dispersepunctata; 15 ïN. 

ludloviana; 16 ï Cavinula sp., 17 ï 

Sellaphora sp. ʄʘʩʰʪʘʙ: 10 ʤʢʤ.  

 



ʢʦʪʦʨʦʤ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʦʙʠʪʘʝʪ 18%; ʥʘ 37% ʦʟ. ʊʘʥʛʘʥʴʠʢʘ (Caljon, Cocquyt, 

1992), ʚ ʢʦʪʦʨʦʤ ʵʥʜʝʤʠʯʥʦʩʪʴ ʜʠʘʪʦʤʝʡ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 8% (ʉocquyt, 2000). 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʭʦʜʩʪʚʦ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ ʄʘʣʦʛʦ ʄʦʨʷ ʦʪʤʝʯʝʥʦ ʩ ʦʟ. ʍʫʙʩʫʛʫʣ ï 

38%, ʦʜʥʘʢʦ, ʚ ʵʪʦʤ ʦʟʝʨʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʵʥʜʝʤʠʟʤʘ ï 0,3% (Edlund et al., 2006).  

ʂʨʝʤʥʠʩʪʳʝ ʩʪʚʦʨʢʠ ʜʠʘʪʦʤʝʡ ʩʦʜʝʨʞʘʪ ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʝ ʧʦʣʠʘʤʠʥʳ 

(ɼʎʇɸ), ʚʢʣʶʯʘʶʱʠʝ ʜʦ 20 ʘʪʦʤʦʚ ʘʟʦʪʘ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ɼʎʇɸ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚ ʨʷʜʝ ʤʦʨʩʢʠʭ ʜʠʘʪʦʤʝʡ (Sumper et al., 2005). ʌʠʟʠʦʣʦʛʠʯʝʩʢʘʷ 

ʨʦʣʴ ɼʎʇɸ ʩʚʷʟʘʥʘ ʩ ʘʩʩʠʤʠʣʷʮʠʝʡ ʢʨʝʤʥʠʷ ʜʠʘʪʦʤʝʷʤʠ, ʥʦ ʤʝʭʘʥʠʟʤʳ, ʚ ʢʦʪʦʨʳʭ 

ʦʥʠ ʫʯʘʩʪʚʫʶʪ, ʪʦʯʥʦ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ. ʅʘʤʠ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʤʝʪʦʜʦʤ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠʟ ʩʪʚʦʨʦʢ 

ʧʨʝʩʥʦʚʦʜʥʳʭ ʙʘʡʢʘʣʴʩʢʠʭ ʜʠʘʪʦʤʝʡ: Synedra acus subsp. radians (K¿tz.) Skabitsch., 

Stephanodiscus meyeri Genkal et Popovskaya ʠ Aulacoseira baicalensis (K. Meyer) Sim. ɺ 

ʩʪʚʦʨʢʘʭ S. acus ʠ A. baicalensis ʦʙʥʘʨʫʞʝʥʳ ɼʎʇɸ, ʙʣʠʟʢʠʝ ʢ ʩʦʝʜʠʥʝʥʠʷʤ ʠʟ 

ʤʦʨʩʢʠʭ ʜʠʘʪʦʤʝʡ. ʕʪʠ ʚʝʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʦʣʠʛʦʤʝʨʘʤʠ, ʧʦʚʪʦʨʷʶʱʝʝʩʷ ʟʚʝʥʦ 

ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ ʘʪʦʤ ʘʟʦʪʘ ʠ ʪʨʠ ʤʝʪʠʣʝʥʦʚʳʭ ʛʨʫʧʧʳ (ʨʠʩ. 2).  

 

ʈʠʩ. 2. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ, ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʫʣʳ ʠ ʬʨʘʛʤʝʥʪʳ ʤʘʩʩ-ʩʧʝʢʪʨʦʚ ɼʎʇɸ, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʙʘʡʢʘʣʴʩʢʠʭ ʜʠʘʪʦʤʝʡ: Aulacoseira baicalensis (ɸ), Synedra acus subsp. radians 

(ɹ) ʠ Stephanodiscus meyeri (ɺ). ʄʘʩʰʪʘʙ: ɸ, ɹ - 10 ʤʢʤ; ɺ - ʤʢʤ. 

ɺ ʩʣʫʯʘʝ ʧʦʣʥʦʩʪʴʶ ʤʝʪʠʣʠʨʦʚʘʥʥʳʭ ɼʎʇɸ ʚ ʤʘʩʩ-ʩʧʝʢʪʨʘʭ ʥʘʙʣʶʜʘʶʪʩʷ 

ʭʘʨʘʢʪʝʨʥʳʝ ʩʠʛʥʘʣʳ ʩ ʨʘʟʥʦʩʪʴʶ ʤʘʩʩ ʚ 71 ʫ.ʝ. ɼʎʇɸ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʢʨʝʤʥʠʩʪʳʭ 

ʩʪʚʦʨʦʢ S. meyeri, ʩʦʜʝʨʞʘʪ ʚ ʩʧʝʢʪʨʝ ʛʨʫʧʧʳ ʧʠʢʦʚ ʩ ʨʘʟʥʠʮʝʡ ʤʝʞʜʫ ʩʠʛʥʘʣʘʤʠ ʚ 14 

ʫ.ʝ., ʧʨʠʯʝʤ ʵʪʠ ʛʨʫʧʧʳ ʩʤʝʱʝʥʳ ʥʘ 85 ʫ.ʝ. ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. ʇʦʣʥʦʝ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʎʇɸ ʠʟ S. meyeri ʧʨʠʚʝʣʦ ʢ ʤʘʩʩ-ʩʧʝʢʪʨʫ, ʦʩʥʦʚʥʳʝ ʩʠʛʥʘʣʳ ʚ 

ʢʦʪʦʨʦʤ ʠʤʝʶʪ ʨʘʟʥʠʮʫ ʪʘʢʞʝ ʚ 85 ʫ.ʝ., ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ 

ʧʦʚʪʦʨʷʶʱʝʤʩʷ ʟʚʝʥʝ ʮʝʧʦʯʢʠ ʠʟ ʯʝʪʳʨʸʭ ʤʝʪʠʣʝʥʦʚʳʭ ʛʨʫʧʧ. ʂʦʨʦʪʢʦʮʝʧʥʳʤ 

ʘʥʘʣʦʛʦʤ ʥʦʚʳʭ ɼʎʇɸ ʷʚʣʷʝʪʩʷ ʛʦʤʦʩʧʝʨʤʠʜʠʥ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʡ ʚ ʥʝʢʦʪʦʨʳʭ 

ʨʘʩʪʝʥʠʷʭ ʠ ʙʘʢʪʝʨʠʷʭ. ʆʙʥʘʨʫʞʝʥʠʝ ʚ S. meyeri ʧʦʣʠʘʤʠʥʦʚ ʥʦʚʦʛʦ ʪʠʧʘ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʰʠʨʦʢʦ ʠʟʫʯʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ɼʎʇɸ ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʠʭ 



ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʠ ʚʦʟʤʦʞʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʙʠʦʤʠʤʝʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ 

ʥʦʚʳʭ ʢʨʝʤʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʘʨʢʝʨʦʚ ʜʣʷ 

ʭʝʤʦʩʠʩʪʝʤʘʪʠʢʠ. 

 

ʇʨʦʝʢʪ VI .50.1.4 çʄʦʣʝʢʫʣʷʨʥʘʷ ʵʢʦʣʦʛʠʷ ʠ ʵʚʦʣʶʮʠʷ ʞʠʚʳʭ ʩʠʩʪʝʤ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʥʘ ʧʨʠʤʝʨʝ ʨʳʙ, ʛʫʙʦʢ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ ʥʠʤʠ ʤʠʢʨʦʬʣʦʨʳè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʙ.ʥ., ʧʨʦʬ. ʉ.ʀ. ɹʝʣʠʢʦʚ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʠʛʦʚʳʭ ʨʳʙ ʙʘʩʩʝʡʥʘ ʦʟ. ɹʘʡʢʘʣ 

(Coregonus sp.) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʥʘʩʣʝʜʦʚʘʥʠʷ (ITS1 ʨʠʙʦʩʦʤʘʣʴʥʦʡ ɼʅʂ, ʛʝʥ ʮʠʪʦʭʨʦʤʘ b ʤʪɼʅʂ, 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʳ) ʠ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʠʟ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʠ ʫʜʘʣʝʥʥʳʭ ʙʘʩʩʝʡʥʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʠ ʤʝʞʚʠʜʦʚʦʛʦ ʦʙʤʝʥʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʚʳʟʚʘʥʥʦʡ  

ʨʝʛʫʣʷʨʥʳʤʠ ʛʣʦʙʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ ʚ ʘʨʝʘʣʝ ʦʙʠʪʘʥʠʷ ʛʨʫʧʧʳ. 

 

  

 

 

 

ʇʨʠʦʨʠʪʝʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ VI.51. ʕʢʦʣʦʛʠʷ ʦʨʛʘʥʠʟʤʦʚ ʠ ʩʦʦʙʱʝʩʪʚ.  

ʇʨʦʝʢʪ VI .51.1.10 çʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʵʢʦʣʦʛʠʷ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʦʟʝʨʘ ɹʘʡʢʘʣè. ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʙ.ʥ. ʆ.ɸ. ʊʠʤʦʰʢʠʥ.  

 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ 2007ï2013 ʛʛ. ʦʙʥʘʨʫʞʝʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʚʥʝʜʨʝʥʠʝ ʚ 

ʤʝʣʢʦʚʦʜʥʫʶ ʟʦʥʫ ʦʪʢʨʳʪʦʛʦ ɹʘʡʢʘʣʘ ʚʦʩʪʦʯʥʦ-ʧʘʣʝʘʨʢʪʠʯʝʩʢʦʛʦ ʨʫʯʝʡʥʠʢʘ 

ʈʠʩ. 3. ʎʠʢʣʠʯʥʦʩʪʴ ʢʣʘʜʦʛʝʥʝʟʘ 

ʩʠʛʦʚʳʭ ʨʳʙ. ʄʝʜʠʘʥʥʘʷ ʩʝʪʴ 

ʛʘʧʣʦʪʠʧʦʚ ʤʪɼʅʂ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ 

ʦʩʥʦʚʝ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ 

Cyt b ʩʠʛʦʚʳʭ ʨʳʙ ʨʦʜʘ Coregonus. 

ɼʠʘʤʝʪʨ ʤʝʣʢʠʭ ʢʨʫʞʢʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʦʩʦʙʝʡ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʜʘʥʥʳʡ ʛʘʧʣʦʪʠʧ. 

ʊʦʯʢʠ ʥʘ ʣʠʥʠʷʭ ʥʝʪʚʦʨʢʘ 

ʦʙʦʟʥʘʯʘʶʪ ʤʫʪʘʮʠʦʥʥʳʝ ʰʘʛʠ. 

ʇʨʝʨʳʚʠʩʪʳʝ (a - j) ʠ ʩʧʣʦʰʥʳʝ 

ʢʦʥʪʫʨʳ ʦʙʲʝʜʠʥʷʶʪ ʵʪʘʧʳ 

ʢʣʘʜʦʛʝʥʝʟʘ, ʩʦʚʧʘʜʘʶʱʠʝ ʧʦ ITS1 

ʨɼʅʂ ʠ ʮʠʪb ʤʪɼʅʂ, ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʠʦʜʘʤ 

ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ). 



Hydatophylax nigrovittatus McL. (ʨʠʩ. 4 ʘ, ʛ). ɺʠʜ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʛʦʨʥʳʭ 

ʨʝʢʘʭ ʇʨʠʙʘʡʢʘʣʴʷ, ʨʘʥʝʝ ʥʝ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʜʘʞʝ ʚ ʟʘʣʠʚʘʭ ʦʟʝʨʘ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ H. nigrovittatus 1 ʛʦʜ. ʈʘʟʤʥʦʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʤʘʷ 

ʜʦ ʢʦʥʮʘ ʠʶʥʷ. ɺ ʢʣʘʜʢʘʭ ʩʦʜʝʨʞʠʪʩʷ ʦʪ 250 ʜʦ 400 ʷʠʮ (ʨʠʩ. 4ʙ). ʃʠʯʠʥʢʠ ʚ 

ʧʦʧʫʣʷʮʠʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɹʘʡʢʘʣʘ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʘʛʨʝʛʠʨʦʚʘʥʥʦʩʪʠ ʠ ʧʦʜʚʠʞʥʦʩʪʠ. ʀʭ ʩʨʝʜʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʣʝʙʘʣʠʩʴ 

ʚ ʧʨʝʜʝʣʘʭ: ʯʠʩʣʝʥʥʦʩʪʴ ʦʪ 63 Ñ 24 ʜʦ 620 Ñ 226 ʵʢʟ./ʤ
2
, ʙʠʦʤʘʩʩʘ ʦʪ 5.2 Ñ 0.5 ʜʦ 119.6 

Ñ 43.8 ʛ/ʤ
2
.
 
ɺ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʯʠʩʣʝʥʥʦʩʪʴ ʵʥʜʝʤʠʯʥʦʡ Baicalina thamastoides 

Mart. ʩʦʧʦʩʪʘʚʠʤʘ, ʘ ʙʠʦʤʘʩʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʯʫʞʝʨʦʜʥʦʛʦ ʚʠʜʘ. ʂʨʦʤʝ H. 

nigrovittatus, ʚ ʦʪʢʨʳʪʦʤ ɹʘʡʢʘʣʝ ʦʙʥʘʨʫʞʝʥ ʜʨʫʛʦʡ ʚʠʜ-ʧʘʣʝʘʨʢʪ Apatania majuscula 

McL., ʙʠʦʣʦʛʠʷ ʢʦʪʦʨʦʛʦ ʠʟʫʯʘʝʪʩʷ. ʆʙʘ ʚʠʜʘ ʘʢʪʠʚʥʦ ʨʘʩʰʠʨʷʶʪ ʩʚʦʡ ʘʨʝʘʣ: ʚ 2007 

ʛ. ʦʥʠ ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʪʦʣʴʢʦ ʠʟ ʨʘʡʦʥʘ ʧʦʩ. ʂʫʣʪʫʢ ï ʨ. ʍʘʨʘ-ʄʫʨʠʥ, ʚ 2013 ʛ. 

ʦʙʥʘʨʫʞʝʥʳ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʶʞʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʟʝʨʘ.  

 

ʈʠʩ. 4. ʏʫʞʝʨʦʜʥʳʡ ʜʣʷ ɹʘʡʢʘʣʘ ʨʫʯʝʡʥʠʢ Hydatophylax nigrovittatus: ʘ ï ʠʤʘʛʦ; ʙ ï 

ʢʣʘʜʢʘ; ʚ ï ʣʠʯʠʥʢʠ ʧʝʨʝʜ ʦʢʫʢʣʠʚʘʥʠʝʤ ʥʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʢʘʤʥʷ; ʛ ï ʣʠʯʠʥʢʠ ʚ ʜʦʤʠʢʘʭ 

(ʚʝʨʭʥʷʷ ʠʟ ʨ. ɸʥʛʘʨʘ, ʥʠʞʥʷʷ ʠʟ ʦʟ. ɹʘʡʢʘʣ). ʌʦʪʦ ɸ.ɺ. ʅʝʧʦʢʨʳʪʳʭ. 

 

ʇʨʠʦʨʠʪʝʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ VI.55. ɹʠʦʭʠʤʠʷ, ʬʠʟʠʦʣʦʛʠʷ ʠ ʙʠʦʩʬʝʨʥʘʷ ʨʦʣʴ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.  

ʇʨʦʝʢʪ VI .55.1.3 çʉʪʨʫʢʪʫʨʘ, ʜʠʥʘʤʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʩʦʦʙʱʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʬʘʛʦʚ ʚ ʙʠʦʧʣʝʥʢʘʭ ʧʨʝʩʥʦʚʦʜʥʳʭ 

ʚʦʜʦʝʤʦʚè. ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʙ.ʥ., ʜʦʮʝʥʪ ɺ.ɺ. ʇʘʨʬʝʥʦʚʘ.  

 



ʄʝʪʦʜʦʤ ʧʠʨʦʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʫʯʘʩʪʢʘ ʛʝʥʘ 16S ʨʈʅʂ ʠʟʫʯʝʥʳ ʤʠʢʨʦʙʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʚʦʜʳ ʠ ʙʠʦʧʣʝʥʢʠ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ 

ʩʫʙʩʪʨʘʪʝ ʚ ʦʟʝʨʝ ɹʘʡʢʘʣ, ʧʦʢʘʟʘʥʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʠʢʨʦʙʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʠ ʨʘʟʣʠʯʠʝ ʚ ʠʭ ʩʪʨʫʢʪʫʨʝ. ʄʠʢʨʦʙʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʙʠʦʧʣʝʥʢʠ ʩʦʩʪʦʠʪ, ʚ 

ʦʩʥʦʚʥʦʤ, ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 3 ʬʠʣ: Cyanobacteria, Bacteroidetes ʠ Proteobacteria, 

ʚʢʣʘʜ ʦʩʪʘʣʴʥʳʭ ʛʨʫʧʧ ʥʝ ʧʨʝʚʳʰʘʝʪ 1%. ʄʠʢʨʦʙʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʧʣʘʥʢʪʦʥʘ ʙʦʣʝʝ 

ʛʝʪʝʨʦʛʝʥʥʦ ʧʦ ʩʦʩʪʘʚʫ: ʥʘʨʷʜʫ ʩ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʬʠʣʘʤʠ (Bacteroidetes, 

Actinobacteria ʠ Proteobacteria), 15% ʦʪ ʚʩʝʛʦ ʩʦʦʙʱʝʩʪʚʘ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʜʨʫʛʠʭ ʬʠʣ. ʇʦ ʪʠʧʫ ʦʙʤʝʥʘ ʚ ʙʠʦʧʣʝʥʢʝ ʜʦʤʠʥʠʨʫʶʪ ʬʦʪʦʦʨʛʘʥʦʘʚʪʦʪʨʦʬʳ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚ ʧʣʘʥʢʪʦʥʝ ʦʩʥʦʚʥʳʤ ʷʚʣʷʝʪʩʷ ʭʝʤʦʦʨʛʘʥʦʛʝʪʦʨʦʬʥʳʡ ʪʠʧ ʧʠʪʘʥʠʷ. ʉ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʠʨʦʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚ ʧʣʘʥʢʪʦʥʝ ʦʟ. 

ɹʘʡʢʘʣ ʬʠʣ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 28, ʥʝʢʦʪʦʨʳʝ ʬʠʣʳ ʚʳʷʚʣʝʥʳ ʚ ɹʘʡʢʘʣʝ ʚʧʝʨʚʳʝ. ʂʨʦʤʝ 

ʪʦʛʦ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʠʥʦʨʥʳʝ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʩʝʛʦ 

ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʫʜʘʚʘʣʦʩʴ ʚʳʷʚʠʪʴ ʜʨʫʛʠʤʠ 

ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʤʝʪʦʜʘʤʠ (ʨʠʩ. 5).  

 

ʈʠʩ. 5. ʄʝʪʘʛʝʥʦʤʥʳʡ ʘʥʘʣʠʟ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʣʘʥʢʪʦʥʘ (ʚʚʝʨʭʫ) ʠ 

ʙʠʦʧʣʝʥʢʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʦʟ. ɹʘʡʢʘʣ (ʚʥʠʟʫ) ʧʦ ʛʝʥʫ 16S ʨʈʅʂ. ʅʘʜ ʩʪʦʣʙʮʘʤʠ 

ʫʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʯʠʪʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. 

 

ʇʦʣʫʯʝʥʘ ʢʦʣʣʝʢʮʠʷ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʙʠʦʧʣʝʥʦʢ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʦʚ ʬʘʟ ʚʦʜʘ-ʚʦʟʜʫʭ ʠ ʚʦʜʘ-ʪʚʝʨʜʳʡ ʩʫʙʩʪʨʘʪ. 

ɻʝʪʝʨʦʪʨʦʬʥʳʝ ʙʘʢʪʝʨʠʠ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʠʟ ʙʠʦʧʣʝʥʦʢ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ ʚʦʜʘ-

ʪʚʝʨʜʳʡ ʩʫʙʩʪʨʘʪ (ʛʦʨʥʳʝ ʧʦʨʦʜʳ), ʘʢʪʠʚʥʦ ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʚʥʝʢʣʝʪʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠ ʤʝʪʘʙʦʣʠʪʦʚ, ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʋʌ-ʦʙʣʫʯʝʥʠʶ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʫʣʴʪʨʘʬʠʦʣʝʪʫ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ 



ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʛʘʤʤʘ-ʧʨʦʪʝʦʙʘʢʪʝʨʠʡ Serratia spp. ʠ Pseudomonas 

spp., ʧʦʨʦʛʦʚʘʷ ʜʦʟʘ ʦʙʣʫʯʝʥʠʷ ʜʣʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣʘ 10-20 ɼʞ/ʤ
2
, ʘ ʣʝʪʘʣʴʥʘʷ ï 35-

80 ɼʞ/ʤ
2
. ɺʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʢʘʟʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ Firmicutes Bacillus spp. ʠ 

Paenibacillus sp. ʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʷ Kocuria sp., ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʨʦʛʦʚʘʷ ʜʦʟʘ 

ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 70 ʜʦ 210 ɼʞ/ʤ
2
, ʘ ʣʝʪʘʣʴʥʘʷ ï ʦʪ 370 ʜʦ 1000 ʠ ʚʳʰʝ ɼʞ/ʤ

2
 (ʨʠʩ. 6). 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʚʘ ʰʪʘʤʤʘ ʨʦʜʘ Paenibacillus sp. ʩ ʚʳʩʦʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʋʌ-ʦʙʣʫʯʝʥʠʶ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʧʨʦʷʚʠʣʠ ʤʥʦʞʝʩʪʚʝʥʥʫʶ 

ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʧʦʜʘʚʣʷʷ ʨʦʩʪ Escherichia coli, Pseudomonas aeruginosa, 

Bacillus subtilis, Candida albicans, Staphylococcus aureus. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʙʘʡʢʘʣʴʩʢʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʨʝʩʩʦʚʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʠʭ ʚʳʩʦʢʠʡ ʘʜʘʧʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʟʚʦʣʷʝʪ ʠʤ ʵʬʬʝʢʪʠʚʥʦ ʟʘʧʫʩʢʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʢ ʚʳʞʠʚʘʥʠʶ, ʚʳʨʘʞʝʥʥʳʝ  ʚ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʝʧʘʨʘʮʠʠ 

ɼʅʂ, ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʥʠʮʠʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ 

ʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

 
ʈʠʩ. 6. ʂʨʠʚʘʷ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʪʦʢ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ 

ʋʌ. 

 

ʇʨʠʦʨʠʪʝʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ VI.61. ɹʠʦʬʠʟʠʢʘ, ʨʘʜʠʦʙʠʦʣʦʛʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʚ ʙʠʦʣʦʛʠʠ, ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ.  

ʇʨʦʝʢʪ VI .61.1.3 çʊʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʥʝʪʠʢʠ ʙʘʡʢʘʣʴʩʢʠʭ ʵʥʜʝʤʠʢʦʚè. ʅʘʫʯʥʳʡ 

ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʙ.ʥ. ɼ.ʖ. ʑʝʨʙʘʢʦʚ.  

 

ʉ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʧʦʪʦʢʘ ʛʝʥʦʚ, ʛʜʝ ʤʘʨʢʝʨʦʤ ʩʣʫʞʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʛʝʥʘ ʧʝʨʚʦʡ ʩʫʙʲʝʜʠʥʠʮʳ ʮʠʪʦʭʨʦʤ ʦʢʩʠʜʘʟʳ, ʨʘʥʝʝ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʙʘʡʢʘʣʴʩʢʠʝ ʵʥʜʝʤʠʯʥʳʝ ʘʤʬʠʧʦʜʳ Gmelinoides fasciatus ʦʙʨʘʟʫʶʪ 

ʯʝʪʳʨʝ ʥʝ ʧʝʨʝʢʨʳʚʘʶʱʠʝʩʷ ʠ ʥʝʧʨʝʨʳʚʥʳʝ ʧʦʧʫʣʷʮʠʠ ʧʦ ʙʝʨʝʛʘʤ ʦʟ. ɹʘʡʢʘʣ. ɿʘʪʝʤ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʖʛʦ-ʟʘʧʘʜʥʘʷ ʧʦʧʫʣʷʮʠʷ, ʥʘʠʙʦʣʝʝ ʨʝʟʢʦ ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ 

ʦʩʪʘʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ (ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ ʬʦʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 7) ï ʝʜʠʥʩʪʚʝʥʥʘʷ, ʛʜʝ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʤʠʢʨʦʩʧʦʨʠʜʠʠ (ʧʨʦʩʪʝʡʰʠʝ ï ʦʙʣʠʛʘʪʥʳʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ 



ʧʘʨʘʟʠʪʳ), ʵʥʜʝʤʠʯʥʳʝ ʜʣʷ ɹʘʡʢʘʣʘ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʥʳʝ ʢ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʝʨʝʜʘʯʝ ʧʦ ʤʘʪʝʨʠʥʩʢʦʡ ʣʠʥʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʳʩʪʨʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʝʛʦ ʷʜʝʨʥʦʛʦ ʤʘʨʢʝʨʘ ï ʠʥʪʨʦʥʘ 

ʙʝʪʘ-ʩʫʙʲʝʜʠʥʠʮʳ ɸʊʌ-ʩʠʥʪʝʪʘʟʳ ï ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʧʦʧʫʣʷʮʠʠ ʤʝʞʜʫ ʶʞʥʳʤʠ 

ʧʦʧʫʣʷʮʠʷʤʠ ʘʤʬʠʧʦʜ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ (ʩʠʥʠʝ ʠ ʢʨʘʩʥʳʝ ʪʦʯʢʠ ʥʘ ʧʨʘʚʦʤ 

ʧʨʦʩʪʠʨʘʶʱʝʤʩʷ ʜʝʨʝʚʝ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʘʷ ʢʘʨʪʠʥʘ ʚʳʛʣʷʜʠʪ ʪʘʢ, ʯʪʦ ʚ ʯʘʩʪʠ 

ʧʦʧʫʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʟʘʨʘʞʝʥʘ ʧʘʨʘʟʠʪʘʤʠ, ʧʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ ʫʩʢʦʨʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʥʘʢʦʧʣʝʥʠʷ ʟʘʤʝʥ ʚ ʛʝʥʘʭ ʤʠʪʦʭʦʥʜʨʠʡ ï ʦʨʛʘʥʝʣʣ, ʢʦʪʦʨʳʝ ʥʘʩʣʝʜʫʶʪʩʷ ʪʦʯʥʦ ʪʘʢ 

ʞʝ, ʢʘʢ ʠ ʚʝʨʪʠʢʘʣʴʥʦ ʧʝʨʝʜʘʶʱʠʝʩʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʧʘʨʘʟʠʪʳ. ɺʳʷʚʣʝʥʥʳʡ 

ʬʝʥʦʤʝʥ ʥʫʞʜʘʝʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʦʜʥʘʢʦ ʚʦʟʤʦʞʥʘʷ ʩʚʷʟʴ 

ʩʢʦʨʦʩʪʠ ʵʚʦʣʶʮʠʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʛʝʥʦʤʘ ʠ ʥʘʣʠʯʠʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʧʘʨʘʟʠʪʦʚ ʦʙʥʘʨʫʞʝʥʘ ʚʧʝʨʚʳʝ ʠ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʪʝʦʨʠʠ 

ʵʚʦʣʶʮʠʠ.  

 

ʈʠʩ. 7. ʇʨʦʩʪʠʨʘʶʱʠʝʩʷ ʜʝʨʝʚʴʷ ʙʘʡʢʘʣʴʩʢʦʡ ʵʥʜʝʤʠʯʥʦʡ ʘʤʬʠʧʦʜʳ Gmelinoides 

fasciatus, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʤʠʪʦʭʦʥʜʣʠʘʣʴʥʳʤ (ʩʣʝʚʘ) ʠ ʷʜʝʨʥʳʤ ʤʘʨʢʝʨʘʤ. ʂʘʨʪʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʧʫʣʷʮʠʡ G. fasciatus 

 

ʇʨʦʝʢʪ VI .61.1.4 çʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʦʤʦʚ ʠ ʧʨʦʪʝʦʤʦʚè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʘʢ. ʄ.ɸ. ɻʨʘʯʝʚ.  

 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʚʳʜʝʣʝʥʠʷ ʤʠʢʨʦʮʠʩʪʠʥʦʚ ʠʟ ʦʙʨʘʟʮʦʚ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʝʧʘʨʘʪʠʚʥʘʷ ɺʕɾʍ ʩ ʵʢʩʢʣʶʟʠʦʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʫʜʝʨʞʠʚʘʥʠʷ 

(Superdex Peptide 10/300 GL, Å10Ĭ300 ʤʢʤ; ʩʦʨʙʝʥʪ: ʩʰʠʪʘʷ ʘʛʘʨʦʟʘ ʠ ʜʝʢʩʪʨʘʥ; 

dP=13 ʤʢʤ, ʜʠʘʧʘʟʦʥ Mr ʦʪ 100 ʜʦ 7000). ʈʝʟʫʣʴʪʘʪʳ ʨʝʭʨʦʤʘʪʦʛʨʘʬʠʠ ʧʦʣʫʯʝʥʥʳʭ 

MCYST-ʩʦʜʝʨʞʘʱʠʭ ʬʨʘʢʮʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤ ʰʫʤʦʤ ʙʘʟʦʚʦʡ ʣʠʥʠʠ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʤʝʰʘʶʱʠʭ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʙʘʣʣʘʩʪʥʳʭ 

ʚʝʱʝʩʪʚ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʤʠʢʨʦʮʠʩʪʠʥʦʚ ʧʨʦʚʝʜʝʥʘ ʤʝʪʦʜʘʤʠ ɺʕɾʍ-ʋʌ-ʄʉɺʈ ʠ 

MALDI -TOF/TOF. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʤʝʪʦʜʦʤ MALDI -TOF ʧʦʢʘʟʘʣ 

ʥʘʣʠʯʠʝ ʘʥʘʙʝʥʦʧʝʧʪʠʥʘ B, ʜʝʤʝʪʠʣʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʦʛʘ MCYST-LR; ʮʠʘʥʦʧʝʧʪʦʣʠʥʘ 

1014 ʠ MCYST-YR ʚ ʦʙʨʘʟʮʝ ʂ-09 (ʨʝʩʧ. ɹʫʨʷʪʠʷ, ʦʟ. ʂʦʪʦʢʝʣʴʩʢʦʝ); ʚ ʦʙʨʘʟʮʝ ʂ-12 



(ʨʠʩ. 8) ʦʙʥʘʨʫʞʝʥ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʡ MCYST-LA (LD50=50ʤʢʛ/ʢʛ) ʠ ʥʝʢʦʪʦʨʳʝ 

ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʧʝʧʪʠʜʳ - ʠʥʛʠʙʠʪʦʨ ʪʨʠʧʩʠʥʘ ʵʨʫʛʠʥʦʟʠʥ 98, 

ʠʥʛʠʙʠʪʦʨ ʩʝʨʠʥʦʚʳʭ ʧʨʦʪʝʘʟ ʤʠʢʨʦʮʠʥ SF608, ʠʥʛʠʙʠʪʦʨʳ ʣʝʡʮʠʥʦʚʦʡ 

ʘʤʠʥʦʧʝʧʪʠʜʘʟʳ ʤʠʢʨʦʛʠʥʠʥʳ FR1/FR3 ʠ FR10. ɺ ʦʙʨʘʟʮʘʭ K-11, M (ʀʨʢʫʪʩʢʘʷ ʦʙʣ., 

ʟʘʣʠʚ ʄʫʭʦʨ ʧʨʦʣʠʚʘ ʄʘʣʦʝ ʤʦʨʝ ʦʟ. ɹʘʡʢʘʣ), MM (ʧʨʦʣʠʚ ʄʘʣʦʝ ʤʦʨʝ, ʮʝʥʪʨ), 4 

(ʨʝʩʧ. ɹʫʨʷʪʠʷ, ʏʠʚʳʨʢʫʡʩʢʠʡ ʟʘʣʠʚ) ʠ Y.-I. (ʀʨʢʫʪʩʢʘʷ ʦʙʣ., ʋʩʪʴ-ʀʣʠʤʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʧʦʩ. ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ) ʤʠʢʨʦʮʠʩʪʠʥʳ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 8. ʄʘʩʩ-ʩʧʝʢʪʨ ʵʢʩʪʨʘʢʪʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʙʨʘʟʮʘ ʂ-12 (ʦʟ. ʂʦʪʦʢʝʣʴʩʢʦʝ, ʨʝʩʧ. 

ɹʫʨʷʪʠʷ) ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʚʳʩʦʢʦʪʦʢʩʠʯʥʦʛʦ MCYST-LA. 

 

ʇʨʠʦʨʠʪʝʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ VIII.76. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʩʫʰʠ ï 

ʨʝʩʫʨʩʳ ʠ ʢʘʯʝʩʪʚʦ, ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʜʠʥʘʤʠʢʘ ʠ ʤʝʭʘʥʠʟʤʳ ʧʨʠʨʦʜʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ; ʩʪʨʘʪʝʛʠʷ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʩʪʨʘʥʳ.  

ʇʨʦʝʢʪ ˉ VIII .76.1.5 çʀʟʤʝʥʝʥʠʝ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʵʢʦʩʠʩʪʝʤʳ ʦʟʝʨʘ ɹʘʡʢʘʣ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʙ.ʥ., ʧʨʦʬ. ʊ.ɺ. ʍʦʜʞʝʨ.  

 

ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʟʥʘʯʝʥʠʡ ʧʘʨʮʠʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ ʤʝʪʘʥʘ ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʠ ʧʨʠʚʦʜʥʦʡ ʘʪʤʦʩʬʝʨʝ ʥʘ ʘʢʚʘʪʦʨʠʠ ʖʞʥʦʛʦ ɹʘʡʢʘʣʘ ʚ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʇʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʤʝʪʘʥʘ ʚ ʚʦʜʝ ʧʨʝʚʳʰʘʝʪ ʘʪʤʦʩʬʝʨʥʦʝ. 

ʇʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʚʦʜʝ, ʥʘʧʨʦʪʠʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ 

ʘʪʤʦʩʬʝʨʥʦʛʦ, ʪ.ʝ. ʚ ʶʞʥʦʡ ʢʦʪʣʦʚʠʥʝ ʦʟʝʨʘ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʛʣʦʱʝʥʠʝ ʵʪʦʛʦ ʛʘʟʘ ʠʟ ʘʪʤʦʩʬʝʨʳ. ʉʪʦʢ ʉʆ2 ʥʘ ʘʢʚʘʪʦʨʠʶ ʦʟʝʨʘ 

ʟʘʤʝʪʥʦ ʧʨʝʚʳʰʘʝʪ ʚʳʭʦʜ ʉʅ4 ʚ ʘʪʤʦʩʬʝʨʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʪʤʦʩʬʝʨʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʚ ʙʘʣʘʥʩʝ ʫʛʣʝʨʦʜʘ ʚ ʖʞʥʦʤ ɹʘʡʢʘʣʝ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʷʚʣʷʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ 
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LD
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=50 ʤʢʛ/ʢʛ 



ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʭʦʜʦʚ ʛʘʟʘ (ʬʘʢʝʣʦʚ) ʧʦ ʘʢʚʘʪʦʨʠʠ ɹʘʡʢʘʣʘ. ɺ 

ʨʘʡʦʥʝ ʚʩʝʭ ʬʘʢʝʣʦʚ ʥʘʙʣʶʜʘʣʠʩʴ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ 290000 ʥʣ/ʜʤ
3
 (2050 ʤʢʘʪʤ) ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʨʘʡʦʥʝ ʛʘʟʦʚʦʛʦ 

ʬʘʢʝʣʘ çʉʪʫʧʘè, ʥʘ ʛʣʫʙʠʥʝ 350 ʤ (ʨʠʩ. 9). ɺ ʧʨʠʜʦʥʥʦʡ ʦʙʣʘʩʪʠ ʩʫʱʝʩʪʚʦʚʘʣ 

ʦʜʥʦʨʦʜʥʳʡ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʩʣʦʡ ʦʪ 300 ʜʦ 500 ʤ (ʨʠʩ. 9ʙ), ʚ ʢʦʪʦʨʦʤ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʦʜʥʦʨʦʜʥʳʭ 

(ʧʝʨʝʤʝʰʘʥʥʳʭ) ʩʣʦʝʚ ʚʙʣʠʟʠ ʬʘʢʝʣʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʚʝʨʪʠʢʘʣʴʥʳʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ 

ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʤʝʪʘʥʘ.  

 

   

 

 

 

 

  

 

 

 

                        

 

 

 

ʇʨʦʝʢʪ VIII .76.1.6 çʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠʟʤʝʥʝʥʠʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʘʢʚʘʣʴʥʦʡ 

ʙʠʦʪʳ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʚ ʛʦʣʦʮʝʥʝè. ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʛ.-ʤ.ʥ. ɸ.ʇ. 

ʌʝʜʦʪʦʚ.  

 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʦʟ. ɺʳʩʦʢʦʛʦʨʥʦʝ (ʨʘʡʦʥ 

ɺʦʩʪʦʯʥʦʛʦ ʉʘʷʥʘ) ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʜʠʘʪʦʤʝʡ, ʭʠʨʦʥʦʤʠʜ, ʤʠʥʝʨʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʈʌɸ-ʉʀ, ICP-MS, ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ), ʚʳʧʦʣʥʝʥʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠʶʣʷ, ʢʘʢ 

ʦʪʢʣʠʢ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʟʘ ʧʦʩʣʝʜʥʠʝ 850 ʣʝʪ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ ʧʝʨʝʭʦʜ ʦʪ ʧʦʭʦʣʦʜʘʥʠʷ ʢ ʧʦʪʝʧʣʝʥʠʶ ʧʨʦʠʩʭʦʜʠʣ ʤʝʜʣʝʥʥʦ, ʘ ʦʪ 

ʧʦʪʝʧʣʝʥʠʷ ʢ ʧʦʭʦʣʦʜʘʥʠʶ ʥʘʦʙʦʨʦʪ ʦʯʝʥʴ ʨʝʟʢʦ, ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ.  

 

ʇʨʦʝʢʪ VIII .76.1.7 çɻʝʦʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʠʢʣʦʚ ʤʝʪʘʥʘ ʠ ʜʨʫʛʠʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʟʦʥʘʭ ʧʦʜʚʦʜʥʦʡ ʨʘʟʛʨʫʟʢʠ, ʠʭ ʨʦʣʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʦʙʱʝʩʪʚ ʘʙʠʩʩʘʣʴʥʦʡ ʟʦʥʳ ʦʟʝʨʘ ɹʘʡʢʘʣè. ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʙ.ʥ. ʊ.ʀ. 

ɿʝʤʩʢʘʷ.  

 

ʇʦʩʪʨʦʝʥʳ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʯʝʨʝʟ ʜʚʘ 

ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʘ ʠ ʧʦʢʤʘʨʢ ʚ ʨʘʡʦʥʝ ʂʫʢʫʡʩʢʦʛʦ ʢʘʥʴʦʥʘ, ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ 
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ʈʠʩ. 9. ʕʭʦʛʨʘʤʤʘ ʬʘʢʝʣʘ 

çʉʪʫʧʘè, ʪʦʯʢʘʤʠ ʥʘ ʣʠʥʠʠ 

ʩʧʫʩʢʘ (Carousel track) 

ʦʪʦʙʨʘʞʝʥʳ ʛʦʨʠʟʦʥʪʳ ʦʪʙʦʨʘ 

ʧʨʦʙ ï ʘ, ʚʝʨʪʠʢʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʤʝʪʘʥʘ (1) ʠ ʪʝʤʧʝʨʘʪʫʨʳ (2) ï ʙ. 
 


