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ɺɺɽɼɽʅʀɽ 

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦ 

ʚʦʟʥʠʢʘʶʱʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʫ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʠʨʫʩʦʚ ʠ 

ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ ʢ ʧʨʠʤʝʥʷʝʤʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʘʤ. ɺʚʠʜʫ ʵʪʦʛʦ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʦʧʨʦʩ ʧʦʠʩʢʘ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ, 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʩʠʥʪʝʟʠʨʫʝʤʳʝ ʨʘʟʣʠʯʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ï ʘʢʪʠʥʦʙʘʢʪʝʨʠʷʤʠ, 

ʥʝʤʠʮʝʣʠʘʣʴʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʠ ʛʨʠʙʘʤʠ. ʉʨʝʜʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ï 

ʧʨʦʜʫʮʝʥʪʦʚ ʘʥʪʠʙʠʦʪʠʢʦʚ ʣʠʜʝʨʘʤʠ ʧʦ ʯʠʩʣʫ, ʭʠʤʠʯʝʩʢʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʠ 

ʤʝʭʘʥʠʟʤʫ ʜʝʡʩʪʚʠʷ ʧʨʦʜʫʮʠʨʫʝʤʳʭ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʷʚʣʷʶʪʩʷ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʩʠʥʪʝʟʠʨʫʶʪ ʘʥʪʠʙʠʦʪʠʢʠ ʩ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ, 

ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʤ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ, ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʳʤ ʠ 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʤ ʜʝʡʩʪʚʠʝʤ [ɻʘʫʟʝ, 1961; ɽʛʦʨʦʚ, 2005; B®rdy, 2005; 

Stackebrandt et al., 2006; Babalola et al., 2009; Igarashi et al., 2012; Kumar et al., 

2013; Adegboye et al., 2012]. ʇʦʤʠʤʦ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʩʧʦʩʦʙʥʳ 

ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʠʥʛʠʙʠʪʦʨʳ ʬʝʨʤʝʥʪʦʚ, ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʳ, ʪʦʢʩʠʥʳ, 

ʛʝʨʙʠʮʠʜʳ ʠ ʠʥʩʝʢʪʠʮʠʜʳ, ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʳ, ʛʦʨʤʦʥʳ, ʘʥʪʠʦʢʩʠʜʘʥʪʳ, 

ʵʥʟʠʤʳ, ʨʦʩʪʦʚʳʝ ʚʝʱʝʩʪʚʘ ʠ ʘʤʠʥʦʢʠʩʣʦʪʳ [Baltz, 2008; Alam et al., 2010; 

Adegboye et al., 2012]. ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʢʘʢ ʧʨʦʜʫʮʝʥʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʜʘʣʝʢʦ ʥʝ ʠʩʯʝʨʧʘʥʳ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʪʘʧʦʚ ʧʦʠʩʢʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ 

ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ-ʧʨʦʜʫʮʝʥʪʦʚ ʠʟ ʧʨʠʨʦʜʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʷʚʣʷʝʪʩʷ ʧʦʯʚʘ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ ʦʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʚ ʜʨʫʛʠʭ, ʤʝʥʝʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʣʷ ʚʳʜʝʣʝʥʠʷ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ï ʧʨʝʩʥʦʡ ʠ ʤʦʨʩʢʦʡ ʚʦʜʝ, ʛʦʨʷʯʠʭ ʠʩʪʦʯʥʠʢʘʭ, 

ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʡ ï ʢʦʨʥʷʭ, 

ʣʠʩʪʴʷʭ, ʩʪʝʙʣʷʭ ʠ ʧʣʦʜʘʭ [Macagnan et al., 2006; Khanna et al., 2011; Adegboye 
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et al., 2012]. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʝ, ʪʘʢ ʠ ʩʝʣʝʢʪʠʚʥʳʝ, 

ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʘʚʘ ʩʝʣʝʢʪʠʚʥʦʡ ʩʨʝʜʳ ʠʣʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʦʙʨʘʟʮʦʚ ʭʠʤʠʯʝʩʢʠʤʠ, ʬʠʟʠʯʝʩʢʠʤʠ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʘʛʝʥʪʘʤʠ. ʇʨʠʝʤʳ, ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʚ ʩʝʣʝʢʪʠʚʥʳʭ ʤʝʪʦʜʘʭ 

ʠʟʦʣʷʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʫʣʴʪʫʨ ʧʨʦʢʘʨʠʦʪ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪʩʷ ʠʟ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʦʙʨʘʟʮʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʠʝ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ ʚʳʜʝʣʝʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʤʝʪʘʛʝʥʦʤʥʦʤ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʦʙʨʘʟʮʦʚ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ 

ʚʳʜʝʣʝʥʦ ʤʝʥʝʝ 1% ʚʩʝʛʦ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʤʠʢʨʦʙʥʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʚʰʠʝʩʷ ʥʝʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʬʦʨʤʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ 

ʧʨʦʜʫʮʝʥʪʘʤʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʩ ʥʦʚʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʠ ʭʠʤʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ [B®rdy, 2005; Davis et al., 2005; Baltz, 2008; 

Babalola et al., 2009; Alam et al., 2010; Kumar et al., 2010].  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʧʨʦʩ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʚʳʜʝʣʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʳ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʚʳʷʚʣʝʥʠʶ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʠʟʫʯʘʝʤʦʤ ʤʠʢʨʦʙʠʦʮʝʥʦʟʝ ʠ ʚʳʜʝʣʝʥʠʶ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʝʜʢʠʭ, ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʠ ʥʝʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʨʘʥʝʝ ʨʦʜʦʚ. 

ɹʦʣʝʝ ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʥʝʦʨʜʠʥʘʨʥʳʭ ʤʝʪʦʜʦʚ ʚʳʜʝʣʝʥʠʷ ʥʘʨʷʜʫ ʩ 

ʠʟʦʣʷʮʠʝʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʥʝ 

ʧʦʯʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʳʜʝʣʝʥʠʶ ʧʨʦʜʫʮʝʥʪʦʚ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʩ ʮʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʩʝʣʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʵʢʦʩʠʩʪʝʤ ï ʧʦʯʚʳ ʠ ʣʠʩʪʴʝʚ 
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ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʠ ʧʦʠʩʢʘ ʧʨʦʜʫʮʝʥʪʦʚ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

ʩʨʝʜʠ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʰʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʜʘʯʠ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʩʝʣʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ 

ʧʦʯʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ (ʙʠʦʤʝʜʠʘʪʦʨʦʚ).  

2. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʩʝʣʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʚʳʜʝʣʝʥʠʷ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ 

ʈʦʩʩʠʠ.  

3. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï ʘʜʨʝʥʘʣʠʥʘ, 

ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʠ ʮʠʨʢʦʥʘ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ ʧʦʯʚʝʥʥʳʭ ʠ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. 

4. ʆʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʠ ʛʝʥʦʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ.  

5. ʀʟʫʯʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʦʪʙʦʨ 

ʰʪʘʤʤʦʚ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʠʟʳʩʢʘʥʠʷ ʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ. 

6. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʥʘ ʠʥʜʫʢʮʠʶ ʙʠʦʩʠʥʪʝʟʘ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʥʝʘʢʪʠʚʥʳʤʠ ʰʪʘʤʤʘʤʠ ʨʝʜʢʠʭ ʨʦʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. 

7. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʫʯʝʥʠʷ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʜʚʫʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ï ʧʦʯʚʳ ʠ 

ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ  

ʈʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʤʝʪʦʜ ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ 

ʧʦʯʚʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ï ʘʜʨʝʥʘʣʠʥʘ ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʜʘʥʥʳʭ 

ʙʠʦʤʝʜʠʘʪʦʨʦʚ ʚ ʩʦʩʪʘʚ ʘʛʘʨʠʟʦʚʘʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ ʢʦʣʦʥʠʡ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʩʝʣʝʢʪʠʚʥʦʤʫ ʚʳʜʝʣʝʥʠʶ 
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ʢʫʣʴʪʫʨ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʫʩʣʦʚʥʦ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʨʝʜʢʦ 

ʠʟʦʣʠʨʫʝʤʳʤʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʫʣʴʪʫʨʘʤʠ ʨʦʜʘ Streptomyces, ɀ Micromonospora 

spp., Actinoplanes spp., Nonomuraea spp. ʠ Catellatospora spp. ɼʦʙʘʚʣʝʥʠʝ 

ʘʜʨʝʥʘʣʠʥʘ (1 ʤʢʛ/ʤʣ) ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ (20 ʤʢʛ/ʤʣ) ʚ ʩʦʩʪʘʚ ʩʝʣʝʢʪʠʚʥʳʭ ʩʨʝʜ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ , ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʢʦʣʠʯʝʩʪʚʘ 

ʰʪʘʤʤʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʘʢʪʠʚʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʤʝʪʠʮʠʣʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʛʦ ʩʪʘʬʠʣʦʢʢʦʢʘ (MRSA), ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʪʝʩʪ-ʙʘʢʪʝʨʠʡ, ʘ ʪʘʢʞʝ ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ ʛʨʠʙʦʚ.  

ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʥʘʧʨʘʚʣʝʥʥʦʝ ʚʳʜʝʣʝʥʠʝ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʩʝʣʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʠʟʦʣʷʮʠʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ-ʵʥʜʦʬʠʪʦʚ 

ʠʟ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʠ 

ʮʠʨʢʦʥʘ ʜʣʷ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ. ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʧʦʟʚʦʣʠʣʦ ʠʟʦʣʠʨʦʚʘʪʴ ʵʥʜʦʬʠʪʥʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʠʟ ʚʩʝʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʷʝʤʳʭ 

ʢʫʣʴʪʫʨ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʫʣʴʪʫʨ Micromonospora spp. 

ɺʧʝʨʚʳʝ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʨʝʜʢʦ ʠʟʦʣʠʨʫʝʤʦʳʝ ʵʥʜʦʬʠʪʥʳʝ ʰʪʘʤʤʳ ʨʦʜʘ Nocardiopsis, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʚʠʜʘʤ: N. umidischolae, N.viridoflava, N. tropica, N. quinghaiensis, 

N. exhalans ʠ N. dassonvillei. ʇʨʝʜʦʙʨʘʙʦʪʢʘ ʣʠʩʪʴʝʚ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ (20 ʤʢʛ/ʤʣ) 

ʠ ʮʠʨʢʦʥʦʤ (1 ʤʢʛ/ʤʣ)

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ɹʣʘʛʦʜʘʨʷ ʧʨʝʜʦʙʨʘʙʦʪʢʝ ʣʠʩʪʴʝʚ 

ʫʢʘʟʘʥʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʫʣʴʪʫʨʳ, ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ 

ʪʘʢʠʭ ʢʫʣʴʪʫʨ ʚʳʜʝʣʝʥʦ ʥʝ ʙʳʣʦ. 

ɺʧʝʨʚʳʝ ʨʘʩʪʚʦʨʳ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʘʜʨʝʥʘʣʠʥʘ ʠ 

ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʧʨʠʤʝʥʷʣʠʩʴ ʢʘʢ ʠʥʜʫʢʪʦʨ rʙʠʦʩʠʥʪʝʟʘ ʘʥʪʠʙʠʪʠʢʦʚ ʫ ʢʫʣʴʪʫʨ 

ʨʝʜʢʠʭ ʨʦʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʜʨʝʥʘʣʠʥʘ ʠ 

ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʘʫʪʦʨʝʛʫʣʷʪʦʨʦʚ ʘʥʪʠʙʠʦʪʠʢʦʦʙʨʘʟʦʚʘʥʠʷ ʫ 



9 
 

ʥʝʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨ ʨʝʜʢʠʭ ʨʦʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ  

ʈʘʟʨʘʙʦʪʘʥʳ ʩʝʣʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʧʦʯʚʳ ʠ 

ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʟʦʣʠʨʦʚʘʪʴ ʢʫʣʴʪʫʨʳ ʨʝʜʢʠʭ ʨʦʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʧʦʣʫʯʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʩ ʥʦʚʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʩʧʝʢʪʨʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʦ 1500 ʰʪʘʤʤʦʚ 

ʧʦʯʚʝʥʥʳʭ ʠ 120 ʰʪʘʤʤʦʚ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. ʉʦʙʨʘʥʘ ʙʦʣʴʰʘʷ 

ʢʦʣʣʝʢʮʠʷ ʢʫʣʴʪʫʨ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʝʜʢʠʤ ʨʦʜʘʤ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʨʝʜʢʦ ʚʳʜʝʣʷʶʱʠʭʩʷ ɀ Catellatospora methionotrophica ʠ Nocardiopsis spp., 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ï ʜʣʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʟʳʩʢʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ.  

ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʝʣʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʜʦʣʶ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʷʝʤʳʭ ʠʟ 

ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʉʨʝʜʠ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʝʪʦʜʘʤʠ, ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʰʪʘʤʤʳ, ʘʢʪʠʚʥʳʝ ʚ ʦʪʥʦʰʝʥʠʠ ʤʝʪʠʮʠʣʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʛʦ 

ʩʪʘʬʠʣʦʢʦʢʢʘ (MRSA), ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʢʣʠʥʠʢʝ.  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʘʜʨʝʥʘʣʠʥʘ (1 ʤʢʛ/ʤʣ) ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ (20 

ʤʢʛ/ʤʣ) ʚ ʞʠʜʢʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʠʥʜʫʮʠʨʫʝʪ ʙʠʦʩʠʥʪʝʟ ʘʥʪʠʙʠʦʪʠʢʦʚ ʫ 

ʥʝʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨ ʨʝʜʢʠʭ ʨʦʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʰʪʘʤʤʦʚ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ ʜʣʷ 

ʠʟʳʩʢʘʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʩ ʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ.  
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ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ʈʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʤʝʪʦʜ ʩʝʣʝʢʪʠʚʥʦʡ ʠʟʦʣʷʮʠʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʧʦʯʚʳ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʘʜʨʝʥʘʣʠʥʘ ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ 

2. ʈʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʤʝʪʦʜ ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ 

ʈʦʩʩʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʠ ʮʠʨʢʦʥʘ ʜʣʷ ʧʨʝʜʦʙʨʘʙʦʪʢʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ. 

3. ɺʳʷʚʣʝʥʦ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï 

ʘʜʨʝʥʘʣʠʥʘ, ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʠ ʮʠʨʢʦʥʘ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʨʘʟʥʳʭ ʵʢʦʩʠʩʪʝʤ ï ʧʦʯʚʳ ʠ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ. 

4. ʇʦʢʘʟʘʥʦ ʠʥʜʫʮʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʘʜʨʝʥʘʣʠʥʘ ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʥʘ 

ʙʠʦʩʠʥʪʝʟ ʘʥʪʠʙʠʦʪʠʢʦʚ ʫ ʰʪʘʤʤʦʚ ʨʝʜʢʠʭ ʨʦʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ 

ʤʝʪʦʜʘʤʠ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʩʚʷʱʝʥʥʦʡ 

ʧʨʦʙʣʝʤʘʪʠʢʝ ʨʘʙʦʪʳ; ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʧʦʯʚ ʠ ʩʙʦʨ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ; ʚʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟʣʦʞʝʥʥʳʝ ʚ 

ʜʠʩʩʝʨʪʘʮʠʠ; ʘʥʘʣʠʟ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨʘ ʊʝʨʝʭʦʚʦʡ ʃʘʨʠʩʳ ʇʝʪʨʦʚʥʳ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʄɻʋʀʕ (ʄʦʩʢʚʘ, 2010), ɺʩʝʨʦʩʩʠʡʩʢʦʤ 

ʩʠʤʧʦʟʠʫʤʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʨʦʰʣʦʝ, ʥʘʩʪʦʷʱʝʝ, ʙʫʜʫʱʝʝè (ʄʦʩʢʚʘ, 2011), 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɹʠʦʣʦʛʠʷ ï ʥʘʫʢʘ XXI  ʚʝʢʘè (ʄʦʩʢʚʘ, 2012), VII  

ʄʦʩʢʦʚʩʢʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʛʨʝʩʩʝ çɹʠʦʪʝʭʥʦʣʦʛʠʷ: ʩʦʩʪʦʷʥʠʝ ʠ 



11 
 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷè (ʄʦʩʢʚʘ, 2013) (ʙʳʣʘ ʥʘʛʨʘʞʜʝʥʘ ʜʠʧʣʦʤʦʤ ʠ ʤʝʜʘʣʴʶ 

ʟʘ ʣʫʯʰʫʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ), ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠè (ɺʘʨʰʘʚʘ, 2013), XIII  ʉʲʝʟʜʝ 

ʆʙʱʝʩʪʚʘ ʤʠʢʨʦʙʠʦʣʦʛʦʚ ʋʢʨʘʠʥʳ ʠʤ. ʉ. ɺ. ɺʠʥʦʛʨʘʜʩʢʦʛʦ (ʗʣʪʘ, 2013) (ʙʳʣʘ 

ʥʘʛʨʘʞʜʝʥʘ ʜʠʧʣʦʤʦʤ ʟʘ ʣʫʯʰʠʡ ʫʩʪʥʳʡ ʜʦʢʣʘʜ), XXII  ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʃʦʤʦʥʦʩʦʚè (ʄʦʩʢʚʘ, 

2015), V ʖʙʠʣʝʡʥʦʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ 

ʘʩʧʠʨʘʥʪʦʚ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʄʦʣʦʜʘʷ ʬʘʨʤʘʮʠʷ ï ʧʦʪʝʥʮʠʘʣ 

ʙʫʜʫʱʝʛʦè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2015), IV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʄʠʢʨʦʙʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ: ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ. ICOMID ï 2016è (ʄʦʩʢʚʘ, 

2016) (ʙʳʣʘ ʥʘʛʨʘʞʜʝʥʘ ʜʠʧʣʦʤʦʤ ʧʦʙʝʜʠʪʝʣʷ ʟʘ ʣʫʯʰʠʡ ʩʪʝʥʜʦʚʳʡ ʜʦʢʣʘʜ). 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʟʘʩʝʜʘʥʠʷʭ 

ʋʯʝʥʦʛʦ ʉʦʚʝʪʘ, ʘ ʪʘʢʞʝ ʩʝʤʠʥʘʨʘʭ ʦʪʜʝʣʘ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʌɻɹʅʋ çʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦ ʠʟʳʩʢʘʥʠʶ ʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠʤʝʥʠ ɻ.ʌ. 

ɻʘʫʟʝè (2010 ï 2015 ʛʛ.). 

ʇʫʙʣʠʢʘʮʠʠ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʫʙʣʠʢʦʚʘʥʦ 12 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ, ʠʟ ʥʠʭ 3 

ʩʪʘʪʴʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ 

ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ, 1 ʨʘʙʦʪʘ ʚ ʟʘʨʫʙʝʞʥʦʤ 

ʥʘʫʯʥʦʤ ʠʟʜʘʥʠʠ ʠ 1 ʩʪʘʪʴʷ, ʚʢʣʶʯʝʥʥʘʷ ʚ ʙʘʟʫ ʈʦʩʩʠʡʩʢʦʛʦ ʠʥʜʝʢʩʘ ʥʘʫʯʥʦʛʦ 

ʮʠʪʠʨʦʚʘʥʠʷ (ʈʀʅʎ), ʢʦʪʦʨʘʷ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʩʙʦʨʥʠʢʝ ʪʨʫʜʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. 

ʆʙʲʝʤ ʨʘʙʦʪʳ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʦʚ: ʚʚʝʜʝʥʠʷ, ʦʙʟʦʨʘ 

ʣʠʪʝʨʘʪʫʨʳ, ʦʧʠʩʘʥʠʷ ʦʙ̡ʝʢʪʦʚ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, 4-ʭ ʛʣʘʚ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠ,̫ ʦʙʩʫʞʜʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʳʚʦʜʦʚ, ʩʧʠʩʢʘ 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠ.̫ ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʠʟʣʦʞʝʥʳ 
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ʥʘ 145 ʩʪʨʘʥʠʮʘʭ, ʩʦʜʝʨʞʘʪ 15 ʪʘʙʣʠʮ ʠ 17 ʨʠʩʫʥʢʦʚ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ʚʢʣʶʯʘʝʪ 214 ʠʩʪʦʯʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 175 ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ.  

ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠ 

ʢʦʣʣʝʢʮʠʠ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦ 

ʠʟʳʩʢʘʥʠʶ ʥʦʚrʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠʤʝʥʠ ɻ.ʌ. ɻʘʫʟʝè. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʚʦʝʤʫ ʥʘʫʯʥʦʤʫ 

ʨʫʢʦʚʦʜʠʪʝʣʶ ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨʫ ʃʘʨʠʩʝ ʇʝʪʨʦʚʥʝ ʊʝʨʝʭʦʚʦʡ ʟʘ ʥʝʦʮʝʥʠʤʫʶ 

ʧʦʤʦʱʴ, ʮʝʥʥʳʝ ʩʦʚʝʪʳ ʠ ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʦʜʜʝʨʞʢʫ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ. 

ɻʣʫʙʦʢʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʠ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʢ.ʙ.ʥ. ʆʣʴʛʝ 

ɺʣʘʜʠʤʠʨʦʚʥʝ ɽʬʨʝʤʝʥʢʦʚʦʡ ʟʘ ʧʦʩʪʦʷʥʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʨʘʙʦʪʝ, ʢʨʠʪʠʯʝʩʢʠʝ 

ʟʘʤʝʯʘʥʠʷ ʠ ʮʝʥʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʦʢʘʟʘʚʰʠʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʘʚʪʦʨʘ. ʆʩʦʙʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʘʚʪʦʨ 

ʚʳʨʘʞʘʝʪ ʜ.ʙ.ʥ. ɺʝʨʝ ʉʝʨʛʝʝʚʥʝ ʉʘʜʳʢʦʚʦʡ ʟʘ ʚʥʠʤʘʥʠʝ, ʦʙʲʝʢʪʠʚʥʳʝ 

ʟʘʤʝʯʘʥʠʷ ʠ ʮʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʫʣʫʯʰʠʪʴ ʨʘʙʦʪʫ. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʢʦʣʣʝʛʘʤ ʟʘ ʧʦʤʦʱʴ, 

ʧʦʜʜʝʨʞʢʫ, ʜʠʩʢʫʩʩʠʠ ʠ ʮʝʥʥʳʝ ʩʦʚʝʪʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʨʘʟʜʝʣʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ: ʊ. ɼ. ʀʚʘʥʢʦʚʦʡ, ʀ. ɸ. ʄʘʣʘʥʠʯʝʚʦʡ, ʊ. ɸ. 

ɽʬʠʤʝʥʢʦ, ʆ. ʅ. ʉʠʥʝʚʦʡ, ɽ. ɸ. ʂʫʨʘʢʠʥʦʡ, ʅ. ɼ. ʄʘʣʢʠʥʦʡ, ʆ. ʇ. ɹʳʯʢʦʚʦʡ, 

ʉ. ɼ. ɼʦʣʛʦʨʫʢʦʚʦʡ, ɽ. ɼ. ʊʫʨʣʷʥʩʢʦʡ, ʀ. ɺ. ɹʝʣʠʮʢʦʤʫ.  
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ɻʣʘʚʘ 1. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ  

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʠʟ ʧʦʯʚʳ ʠ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ï ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ ʘʥʪʠʙʠʦʪʠʢʦʚ. ʀʟʫʯʝʥʠʶ ʧʦʯʚʝʥʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʦʩʚʷʱʝʥʦ ʤʥʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʪʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [ɻʘʫʟʝ, 1961; ʊʝʨʝʭʦʚʘ ʠ ʜʨ., 1989; 

ɻʘʣʘʪʝʥʢʦ ʠ ʜʨ., 1990; ɸʣʬʝʨʦʚʘ, 1992; ɹʫʣʠʥʘ, 1998; ɿʝʥʦʚʘ, 1998; ʄʠʭʘʡʣʦʚʘ, 

2000; ʃʠ, 2003; ʆʙʦʨʦʪʦʚ, 2007; ʃʳʩʘʢ, 2010; ʂʫʨʘʧʦʚʘ, 2011]. ʅʘʧʨʘʚʣʝʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʢʦʣʦʥʠʟʠʨʫʶʪ ʨʘʩʪʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘʤʠ ʚʧʝʨʚʳʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʟʦʨ 

ʣʠʪʝʨʘʪʫʨʳ ʧʦʩʚʷʱʝʥ ʵʥʜʦʬʠʪʥʳʤ ʘʢʪʠʥʦʙʘʢʪʝʨʠʷʤ ï ʦʩʦʙʝʥʥʦʩʪʷʤ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ; ʩʚʦʡʩʪʚʘʤ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʦʙʣʘʜʘʶʪ; ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʩʝʣʝʢʪʠʚʥʳʤ ʤʝʪʦʜʘʤ ʠʭ ʚʳʜʝʣʝʥʠʷ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʚʳʜʝʣʝʥʥʳʭ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ-ʵʥʜʦʬʠʪʦʚ. ʇʦʩʣʝʜʥʷʷ ʛʣʘʚʘ ʦʙʟʦʨʘ 

ʣʠʪʝʨʘʪʫʨʳ ʧʦʩʚʷʱʝʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʠʟ 

ʢʫʣʴʪʫʨ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ.  

1.1. ʕʥʜʦʬʠʪʳ ï ʤʠʢʨʦʩʠʤʙʠʦʥʪʳ ʨʘʩʪʝʥʠʡ 

ʆʜʥʦʡ ʠʟ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʨʦʜʫʮʝʥʪʦʚ ʘʥʪʠʙʠʦʪʠʢʦʚ ʷʚʣʷʶʪʩʷ ʚʳʩʰʠʝ ʨʘʩʪʝʥʠʷ. ʇʦʜʘʚʣʷʶʱʝʤʫ 

ʙʦʣʴʰʠʥʩʪʚʫ ʨʘʩʪʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳ ʩʠʤʙʠʦʟʳ ʩ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, 

ʩʠʥʪʝʟʠʨʫʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʳ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʨʘʩʪʝʥʠʷ ʥʝ 

ʧʦʣʫʯʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʙʠʦʩʠʥʪʝʟʘ [ʊʠʭʦʥʦʚʠʯ ʠ ʜʨ., 2005]. ʂ ʪʘʢʠʤ 

ʵʣʝʤʝʥʪʘʤ ʦʪʥʦʩʷʪʩʷ ʬʠʪʦʛʦʨʤʦʥʳ ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ 

ʤʝʪʘʙʦʣʠʟʤ, ʨʦʩʪ ʨʘʩʪʝʥʠʷ ʠ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʬʠʢʩʘʮʠʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʘʟʦʪʘ 

ʠ ʬʦʩʬʦʨʘ). ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʥʘʩʝʣʷʶʪ ʚʥʫʪʨʝʥʥʠʝ ʪʢʘʥʠ ʚʳʩʰʠʭ 

ʨʘʩʪʝʥʠʡ ʠ ʥʘʭʦʜʷʪʩʷ ʩ ʥʠʤʠ ʚ ʤʫʪʫʘʣʠʩʪʠʯʝʩʢʠʭ ʠʣʠ ʧʘʪʦʛʝʥʥʳʭ ʦʪʥʦʰʝʥʠʷʭ, 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ, 
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ʥʘʟʳʚʘʶʪʩʷ ʵʥʜʦʬʠʪʥʳʤʠ [Saikkonen  et al., 2004; Rosenblueth et al., 2006; Ryan 

et al., 2008; Staniek et al., 2008; Huang et al., 2012]. ʈʘʩʪʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʵʥʜʦʬʠʪʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʧʠʪʘʥʠʝʤ ʠ ʩʪʘʙʠʣʴʥʦʡ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʘʣʢʘʣʦʠʜʳ, ʬʝʨʤʝʥʪʳ ʠ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪ 

ʵʥʜʦʬʠʪ,r ʟʘʱʠʱʘʶʪ ʨʘʩʪʝʥʠʝ ʦʪ ʥʘʩʝʢʦʤʳʭ-ʚʨʝʜʠʪʝʣʝʡ, ʥʝʤʘʪʦʜ, ʧʨʠʜʘʶʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʘʪʦʛʝʥʘʤ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʨʦʩʪʦʚʳʝ ʩʚʦʡʩʪʚʘ 

ʨʘʩʪʝʥʠʷ, ʪʘʢ ʢʘʢ ʷʚʣʷʶʪʩʷ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ [Ryan et al., 2008; Huang et 

al., 2012].  

ʕʥʜʦʬʠʪʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʙʠʪʘʶʪ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʷ: ʢʦʨʥʷʭ, 

ʩʪʝʙʣʷʭ, ʣʠʩʪʴʷʭ, ʮʚʝʪʢʘʭ, ʧʣʦʜʘʭ ʠ ʩʝʤʝʥʘʭ, ʢʦʣʦʥʠʟʠʨʫʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʥʫʪʨʠ- 

ʠʣʠ ʤʝʞʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʥʫʪʨʝʥʥʠʭ ʪʢʘʥʝʡ [Lee et al., 1995; Posada et 

al., 2005; Ryan et al., 2007; Miller  et al., 2012; Gangwar et al., 2014]. ʅʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʚʳʜʝʣʷʝʤʳʤʠ ʠ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤʠ ʵʥʜʦʬʠʪʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ 

ʷʚʣʷʶʪʩʷ ʤʠʮʝʣʠʘʣʴʥʳʝ ʛʨʠʙʳ ʠ ʥʝʤʠʮʝʣʠʘʣʴʥʳʝ ʙʘʢʪʝʨʠʠ [Strobel et al., 2003; 

Saikkonen  et al., 2004; Staniek et al., 2008]. ʇʦʤʠʤʦ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ ʠ 

ʥʝʤʠʮʝʣʠʘʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ʠʟ ʨʘʩʪʝʥʠʡ ʚʳʜʝʣʷʶʪ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʠ 

ʜʨʦʞʞʝʧʦʜʦʙʥʳʝ ʛʨʠʙʳ [Lee et al., 1995; Saikkonen et al., 2004; Gai et al., 2009; 

Krings et al., 2012]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨ,r ʵʥʜʦʬʠʪʳ ï ʦʨʛʘʥʠʟʤʳ, 

ʢʦʪʦʨʳʝ ʞʠʚʫʪ ʧʦ ʢʨʘʡʥʝ ʤʝʨʝ ʦʜʥʫ ʬʘʟʫ ʩʚʦʝʡ ʞʠʟʥʠ ʚʥʫʪʨʠ ʨʘʩʪʝʥʠʡ, ʠʤʝʶʪ 

ʣʘʪʝʥʪʥʳʝ ʠ ʠʥʢʫʙʘʮʠʦʥʥʳʝ ʧʝʨʠʦʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʢʦʣʦʥʠʟʠʨʦʚʘʪʴ 

ʨʘʩʪʝʥʠʝ, ʥʝ ʚʳʟʳʚʘʷ ʫ ʥʠʭ ʢʘʢʠʭ-ʣʠʙʦ çʩʠʤʧʪʦʤʦʚè [Zhang et al., 2006] ʠ çʥʝ 

ʥʘʥʦʩʷ ʠʤ ʚʨʝʜʘè [Hallman et al., 1997].  

ʕʥʜʦʬʠʪʳ ʧʦʧʘʜʘʶʪ ʚ ʨʘʩʪʝʥʠʝ ʧʫʪʝʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʟ 

ʧʦʯʚʳ, ʨʠʟʦʩʬʝʨʳ ʠ ʨʠʟʦʧʣʘʥʘ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʫʞʝ ʢʦʣʦʥʠʟʠʨʦʚʘʥʥʳʝ 

ʧʣʦʜʳ ʠ ʩʝʤʝʥʘ ʨʘʩʪʝʥʠʡ [Viswanathan et al., 2003]. ʕʥʜʦʬʠʪʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʤʦʛʫʪ ʪʘʢʞʝ ʧʨʦʥʠʢʘʪʴ ʚ ʨʘʩʪʝʥʠʝ ʯʝʨʝʟ ʫʩʪʴʠʮʘ ʠʣʠ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʵʥʜʦʬʠʪʳ ʤʦʛʫʪ ʚʳʨʘʙʘʪʳʚʘʪʴ 

ʩʧʝʮʠʘʣʴʥʳʝ ʵʥʟʠʤʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʠʤ ʧʨʦʥʠʢʘʪʴ ʚʥʫʪʨʴ ʨʘʩʪʝʥʠʷ 

[Viswanathan et al., 2003].  



15 
 

ʕʥʜʦʬʠʪʥʳʝ ʢʣʫʙʝʥʴʢʦʚʳʝ ʙʘʢʪʝʨʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʘʟʦʪʥʦʤ 

ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʌʠʢʩʘʮʠʷ ʘʟʦʪʘ ï 

ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʵʥʜʦʬʠʪʦʚ, ʦʜʥʠʤ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

Herbaspirillum sʨ., ʢʦʪʦʨʳʡ ʢʦʣʦʥʠʟʠʨʫʝʪ ʚʥʫʪʨʝʥʥʠʝ ʪʢʘʥʠ ʜʠʢʦʛʦ ʨʠʩʘ 

[Elbeltagy et al., 2001]. ʕʪʘ ʙʘʢʪʝʨʠʷ ʩʧʦʩʦʙʥʘ ʬʠʢʩʠʨʦʚʘʪʴ ʘʟʦʪ ʩ ʧʦʤʦʱʴʶ 

ʘʮʝʪʠʣʝʥʘ. ʇʦʤʠʤʦ Herbaspirillum sʨ. ʵʥʜʦʬʠʪʥʳʤʠ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʤʠ 

ʙʘʢʪʝʨʠʷʤʠ ʜʠʢʦʛʦ ʨʠʩʘ ʷʚʣʷʶʪʩʷ Ideonella sʨ., Enterobacter sp. ʠ Azospirillum 

sp. ʋ ʙʘʢʪʝʨʠʠ Acetobacter diazotrophicus, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʪʢʘʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʥʦ ʩʪʝʨʠʣʠʟʦʚʘʥʥʳʭ ʢʦʨʥʝʡ, ʩʪʝʙʣʝʡ ʠ ʣʠʩʪʴʝʚ ʘʥʘʥʘʩʘ, ʙʳʣʘ 

ʠʟʫʯʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʬʠʢʩʠʨʦʚʘʪʴ ʘʟʦʪ ʚ ʨʘʩʪʝʥʠʷʭ [Tapia-Hern§ndez et al., 

2000]. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ A. diazotrophicus ʙʳʣʘ ʚ ʧʦʯʢʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʥʘʩʳʱʝʥʳ ʘʟʦʪʦʤ, ʠ 

ʙʦʣʝʝ ʥʠʟʢʘ ̫ï ʚʥʫʪʨʠ ʧʦʯʢʠ, ʨʘʥʝʝ ʥʘʩʳʱʝʥʥʦʡ ʘʟʦʪʦʤ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, 

ʯʪʦ ʙʘʢʪʝʨʠʠ ʙʫʜʫʪ ʦʙʦʛʘʱʘʪʴ ʨʘʩʪʝʥʠʝ ʘʟʦʪʦʤ ʚ ʩʣʫʯʘʝ ʫʤʝʥʴʰʝʥʠʷ ʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʉʠʤʙʠʦʟ ʨʘʩʪʝʥʠʡ ʩ ʘʢʪʠʥʦʙʘʢʪʝʨʠʷʤʠ ʨʦʜʘ Frankia ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʚʠʜʦʚ ʚʟʘʠʤʦʚʳʛʦʜʥʦʛʦ ʩʦʞʠʪʝʣʴʩʪʚʘ ʨʘʩʪʝʥʠʡ ʠ 

ʢʣʫʙʝʥʴʢʦʚʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [Callahman, 1978]. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʦʛʦ 

ʩʠʤʙʠʦʟʘ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʚ ʨʘʩʪʝʥʠʝ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʣʫʙʝʥʴʢʦʚ, ʚ ʢʦʪʦʨʳʭ ʟʘʪʝʤ ʣʦʢʘʣʠʟʫʝʪʩʷ ʜʦʤʠʥʘʥʪʥʳʡ 

ʤʠʢʨʦʩʠʤʙʠʦʥʪ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ [ʀʚʘʥʦʚʘ ɽ.ɸ., 

2013]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʨʦʤʝ ʜʦʤʠʥʘʥʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʨʦʜʘ Frankia, ʚ 

ʩʦʩʪʘʚ ʩʠʤʙʠʦʥʪʦʚ ʨʘʩʪʝʥʠʡ ʚʭʦʜʷʪ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʦʨʛʘʥʠʟʤʳ ï ʛʨʠʙʳ 

ʚʝʟʠʢʫʣʷʨʥʦ-ʘʨʙʫʩʢʫʣʷʨʥʦʡ ʤʠʢʦʨʠʟʳ ʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʨʦʜʦʚ Streptomyces ʠ 

Nocardia, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʜʦʤʠʥʘʥʪʥʦʛʦ ʩʠʤʙʠʦʥʪʘ 

ʨʦʜʘ Frankia ʚ ʨʘʩʪʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘ ʝʛʦ ʢʦʨʥʷʭ ʢʣʫʙʝʥʴʢʦʚ 

[ʀʚʘʥʫʰʢʠʥʘ ʠ ʜʨ., 1994]. 

ʇʦʤʠʤʦ ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ ʵʥʜʦʬʠʪʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʩʧʦʩʦʙʥʳ 

ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʬʠʪʦʛʦʨʤʦʥʳ ï ʠʥʜʦʣʠʣ-3-ʫʢʩʫʩʥʫʶ ʢʠʩʣʦʪʫ, ʮʠʪʦʢʠʥʠʥʳ ʠ 

ʵʪʠʣʝʥ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʨʦʩʪʦʚʳʝ ʬʫʥʢʮʠʠ ʨʘʩʪʝʥʠʡ.  
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ʀʥʜʦʣʠʣ-3-ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ ï ʛʦʨʤʦʥ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠʟ ʛʨʫʧʧʳ 

ʘʫʢʩʠʥʦʚ. ʇʦʜ ʝʛʦ ʜʝʡʩʪʚʠʝʤ ʚ ʨʘʩʪʝʥʠʠ ʠʥʪʝʥʩʠʬʠʮʠʨʫʝʪʩʷ ʜʝʣʝʥʠʝ ʢʣʝʪʦʢ, 

ʨʘʟʚʠʚʘʝʪʩʷ ʩʦʩʫʜʠʩʪʘʷ ʪʢʘʥʴ, ʠʥʜʫʮʠʨʫʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʨʥʝʡ, ʠʥʛʠʙʠʨʫʝʪʩʷ 

ʧʦʪʝʨʷ ʣʠʩʪʴʝʚ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʨʘʟʚʠʪʠʝ ʧʣʦʜʦʚ [Graham et al., 2003]. 

ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʠʥʜʦʣʠʣ-3-ʫʢʩʫʩʥʫʶ ʢʠʩʣʦʪʫ ʩʧʦʩʦʙʥʳ 

ʤʥʦʛʠʝ ʵʥʜʦʬʠʪʳ: Pseudomonas sp., Bacillus sp., Azospirillum sp., Rhizobacter sp., 

Mezorhizobium sp., Sinorhizobium sp., Brevibacterium sp., Bifidobacterium sp., 

Agrobacterium tumefaciens [Long et al., 2008; Spaepen et al., 2007; Lodewyckx et 

al., 2002; Nimnoi et al., 2009]. ɹʘʢʪʝʨʠʠ, ʩʠʥʪʝʟʠʨʫʶʱʠʝ ʠʥʜʦʣʠʣ-3-ʫʢʩʫʩʥʫʶ 

ʢʠʩʣʦʪʫ ʚʥʫʪʨʠ ʨʘʩʪʝʥʠʡ, ʦʢʘʟʳʚʘʪʁ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʱʠʡ ʨʦʩʪ ʩʚʦʝʛʦ ʭʦʟʷʠʥʘ 

ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʛʦʨʤʦʥʦʚ [Spaepen et al., 2007]. ʊʘʢ, ʥɻʜʦʬʠʪʥʘʷ 

ʙʘʢʪʝʨʠʷ Burkholderia kururiensis, ʢʦʣʦʥʠʟʠʨʫʶʱʘʷ ʚʥʫʪʨʝʥʥʠʝ ʪʢʘʥʠ ʨʘʩʪʝʥʠʡ, 

ʧʨʦʜʫʮʠʨʫʝʪ ʠʥʜʦʣʠʣ-3-ʫʢʩʫʩʥʫ ʁ ʢʠʩʣʦʪʫ ʚʥʫʪʨʠ ʨʘʩʪʝʥʠʷ ʨʠʩʘ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʝʪ ʧʦʪʝʥʮʠʘʣ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʝʛʦ ʨʦʩʪ ʠ ʫʨʦʞʘʡʥʦʩʪʴ [Mattos 

et al., 2008]. ʀʥʜʦʣʠʣ-3-ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʙʘʢʪʝʨʠʷʤʠ ʨʘʟʥʳʤʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʧʫʪʷʤʠ: ʠʥʜʦʣʠʣ-3-ʘʮʝʪʘʤʠʜʥʳʤ, ʠʥʜʦʣ-3-ʧʠʨʫʚʘʪʥʳʤ, 

ʪʨʠʧʪʦʤʠʥʦʚʳʤ, ʪʨʠʧʪʦʬʘʥʦʚʳʤ, ʠʥʜʦʣʠʣ-3-ʘʮʝʪʦʥʠʪʨʠʣʦʚʳʤ ʠ ʪʨʠʧʪʦʬʘʥʠʥ 

ʥʝʟʘʚʠʩʠʤʳʤ [Spaepen et al., 2007]. 

ɼʨʫʛʠʝ ʬʠʪʦʛʦʨʤʦʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʜʫʮʠʨʦʚʘʥʳ ʵʥʜʦʬʠʪʘʤʠ ï 

ʮʠʪʦʢʠʥʠʥʳ ï ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʨʦʩʪ ʢʦʨʥʝʡ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ 

ʢʣʝʪʦʢ, ʩʪʠʤʫʣʠʨʫʶʪ ʜʝʣʝʥʠʝ, ʨʦʩʪ ʠ ʧʨʦʨʘʩʪʘʥʠʝ ʢʣʝʪʢʠ, ʘ ʪʘʢʞʝ ʟʘʤʝʜʣʷʶʪ 

ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ [Campbell et al., 1999]. ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʥʘʟʳʚʘʶʪʩʷ 

ʮʠʪʦʢʠʥʠʥʘʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʠʥʠʮʠʠʨʫʶʪ ʵʪʘʧ ʮʠʪʦʢʠʥʝʟʘ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʥʜʦʬʠʪʥʳʝ ʙʘʢʪʝʨʠʠ Methylobacterium extorquens 

ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩʧʦʩʦʙʥʳ ʢʦʩʚʝʥʥʦ ʧʨʦʜʚʠʛʘʪʴ ʩʠʥʪʝʟ ʮʠʪʦʢʠʥʠʥʦʚ, 

ʧʨʦʜʫʮʠʨʫʷ ʧʨʦʠʟʚʦʜʥʦʝ ʘʜʝʥʠʥʘ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʬʦʨʤʳ ʛʦʨʤʦʥʘ ʮʠʪʦʢʠʥʠʥʘ [Pirttila et al., 

2004]. 

ʕʥʜʦʬʠʪʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʝʱʝ ʦʜʠʥ ʬʠʪʦʛʦʨʤʦʥ - 

ʵʪʠʣʝʥ, ʢʦʪʦʨʳʡ ʠʥʜʫʮʠʨʫʝʪ ʩʦʟʨʝʚʘʥʠʝ ʧʣʦʜʦʚ, ʚʳʟʳʚʘʝʪ ʩʪʘʨʝʥʠʝ ʣʠʩʪʴʝʚ ʠ 
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ʮʚʝʪʦʚ, ʢʦʥʪʨʦʣʠʨʫʝʪ ʧʘʜʝʥʠʝ ʣʠʩʪʴʝʚ, ʚʣʠʷʝʪ ʥʘ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʢʣʝʪʦʢ ʠ 

ʩʧʦʩʦʙʝʥ ʟʘʱʠʪʠʪʴ ʨʘʩʪʝʥʠʝ-ʭʦʟʷʠʥʘ ʦʪ ʧʘʪʦʛʝʥʦʚ [Graham et al., 2003]. 

ʉʧʦʩʦʙʥʦʩʪʴ ʵʥʜʦʬʠʪʥʳʭ ʙʘʢʪʝʨʠʡ ʚʣʠʷʪʴ ʥʘ ʬʠʟʠʦʣʦʛʠʶ ʨʘʩʪʝʥʠʡ 

ʦʙʫʩʣʦʚʣʝʥʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʵʪʠʣʝʥʘ ʚ ʨʘʩʪʝʥʠʷʭ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʥʪʝʟʘ ʬʝʨʤʝʥʪʘ 1-ʘʤʠʥʦʮʠʢʣʦʧʨʦʧʘʥ-1-ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ 

(ɸʂʂ) ʜʝʟʘʤʠʥʘʟʳ [Hardoim et al., 2008]. ʂ ʪʘʢʠʤ ʙʘʢʪʝʨʠʷʤ ʦʪʥʦʩʷʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʨʦʜʘ Burkholderia [Onofre-Lemus et al., 2009].  

ʕʥʜʦʬʠʪʥrʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʢʦʩʚʝʥʥʦ ʧʦʤʦʛʘʶʪ ʨʘʩʪʝʥʠʶ-ʭʦʟʷʠʥʫ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʧʘʪʦʛʝʥʘʤ. ʈʘʥʝʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʥʜʦʬʠʪʳ ʘʢʪʠʚʥʳ ʚ 

ʦʪʥʦʰʝʥʠʠ ʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʨʘʩʪʝʥʠʡ. ʅʘʧʨʠʤʝʨ, 

Delftia tsuruhatensis HR4 ï ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʘʷ ʙʘʢʪʝʨʠʷ, ʧʦʜʘʚʣʷʶʱʘʷ ʨʦʩʪ 

ʧʘʪʦʛʝʥʦʚ ʨʘʩʪʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ Xanthomonas oryzae, Rhizoctonia solani ʠ 

Pyricularia oryzae. ʕʪʘ ʙʘʢʪʝʨʠʷ ʪʘʢʞʝ ʩʧʦʩʦʙʥʘ ʬʠʢʩʠʨʦʚʘʪʴ ʘʟʦʪ [Han et al. 

2005]. 

ʕʥʜʦʬʠʪʳ ʢʘʢ ʵʥʜʦʩʠʤʙʠʦʥʪʳ ʨʘʩʪʝʥʠʡ ʩʧʦʩʦʙʥʳ ʩʤʷʛʯʘʪ ɹʧʦʩʣʝʜʩʪʚʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ: ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʝʜʦʩʪʘʪʢʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, 

ʚʦʜʳ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʠ ʪ.ʜ. ʕʥʜʦʬʠʪʥʳʝ ʛʨʠʙʳ ʤʦʛʫʪ ʧʨʠʜʘʚʘʪʴ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʫʭʝ, ʪʷʞʝʣʳʤ ʤʝʪʘʣʣʘʤ ʠ ʙʦʣʝʟʥʷʤ [Staniek et al., 2008]. 

ʅʘʧʨʠʤʝʨ, ʵʥʜʦʬʠʪʥʳʡ ʛʨʠʙ Curvularia sp., ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʨʘʩʪʝʥʠʷ ʩʝʤʝʡʩʪʚʘ 

ʟʣʘʢʦʚʳʭ Dichanthelium lanuginosum, ʧʨʠʜʘʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ 

ʪʝʨʤʦʪʦʣʝʨʘʥʪʥʦʩʪʠ ʝʛʦ ʭʦʟʷʠʥʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʝʥʠʝʤ ʙʝʟ ʵʥʜʦʬʠʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩ ʨʘʩʪʝʥʠʷʤʠ Dichanthelium lanuginosum ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ 

ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʧʦʯʚʘʭ ï ʤʝʩʪʝ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʩ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʵʥʜʦʬʠʪʥʳʭ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʞʠʚʘʥʠʶ 

ʠʭ ʭʦʟʷʝʚ ʧʦʩʣʝ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʩ 

ʵʥʜʦʬʠʪʥʳʤʠ ʛʨʠʙʘʤʠ ʚʳʜʝʨʞʠʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʜʦ 65ÜC, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʨʘʩʪʝʥʠʷ ʙʝʟ ʵʥʜʦʬʠʪʦʚ ʥʘʯʠʥʘʣʠ ʫʚʷʜʘʪʴ ʫʞʝ ʧʨʠ 50ÜC [Redman et al. 2002]. 

ʕʥʜʦʬʠʪʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʩʯʠʪʘʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʧʘʪʦʛʝʥʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ; ʙʣʘʛʦʜʘʨʷ 
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ʩʧʦʩʦʙʥʦʩʪʠ ʵʥʜʦʬʠʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʴ ʚʝʱʝʩʪʚ ʨʘʩʪʝʥʠʡ-ʭʦʟʷʠʥʦʚ [Cao et al., 2005], ʜʝʛʨʘʜʠʨʦʚʘʪʴ 

ʢʩʝʥʦʙʠʦʪʠʢʠ [Strobel et al., 2003], ʨʘʟʨʫʰʘʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʚ 

ʨʘʩʪʝʥʠʷʭ [Moore et al., 2006], ʫʩʢʦʨʷʪʴ ʨʦʩʪ [Igarashi et al., 2002] ʠ ʧʨʠʜʘʚʘʪʴ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʷʤ-ʭʦʟʷʝʚʘʤ ʢ ʪʷʞʝʣʳʤ ʤʝʪʘʣʣʘʤ [Ryan et al., 2007], ʘ 

ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʞʠʚʘʥʠʶ ʨʘʩʪʝʥʠʡ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 

[Hasegawa et al., 2006], ʦʥʠ ʩʯʠʪʘʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ʥʦʚʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʜʣʷ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʦʩʦʙʥʦʩʪ ɹ ʵʥʜʦʬʠʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʩʠʥʪʝʟʫ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʨʘʟʣʠʯʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʜʝʣʘʝʪ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʥʦʚʳʭ ʚʝʱʝʩʪʚ 

ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ [Siciliano et al., 2001; Qin 

et al., 2011].  

ʉʣʝʜʫʶʱʠʝ ʛʣʘʚʳ ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ ʧʦʩʚʷʱʝʥʳ ʵʥʜʦʬʠʪʥʳʤ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʷʤ, ʢʘʢ ʦʜʥʠʤ ʠʟ ʤʥʦʛʦʦʙʝʱʘʶʱʠʭ ʧʨʦʜʫʮʝʥʪʦʚ ʧʨʠʨʦʜʥʳʭ 

ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

1.2. ʉʝʣʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ 

ʇʨʦʮʝʩʩ ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: ʚʳʙʦʨ ʨʘʩʪʝʥʠʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʙʦʨ ʦʙʨʘʟʮʦʚ 

ʪʢʘʥʝʡ ʨʘʩʪʝʥʠ,̫ ʠʭ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩʪʝʨʠʣʠʟʘʮʠʷ ʠ ʧʦʩʝʚ ʦʙʨʘʟʮʦʚ ʥʘ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ. 

ʇʦ ʤʥʝʥʠʶ Strobelôʘ ʠ Daisy, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʜʝʣʠʪʴ ʥʦʚʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʨʘʩʪʝʥʠʝ ʜʣʷ 

ʠʟʦʣʷʮʠʠ ʵʥʜʦʬʠʪʦʚ. ɸʚʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʜʚʫʭ ʢʨʠʪʝʨʠʝʚ 

ʧʨʠ ʚʳʙʦʨʝ ʦʙʨʘʟʮʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʨʘʩʪʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩ ʫʥʠʢʘʣʴʥʳʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ï ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ, 

ʪʷʞʝʣʳʤ ʤʝʪʘʣʣʘʤ, ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ ʪ.ʜ. ɺʪʦʨʦʡ ʢʨʠʪʝʨʠʡ ʚʳʙʦʨʘ 

ʨʘʩʪʝʥʠʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʵʥʜʦʬʠʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʩʪʝʥʠʝ ʜʦʣʞʥʦ 
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ʠʤʝʪʴ ʵʪʥʦʙʦʪʘʥʠʯʝʩʢʫʶ ʠʩʪʦʨʠʶ: ʥʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʣʝʯʝʙʥʳʭ ʮʝʣʷʭ, 

ʪʘʢ ʢʘʢ ʵʥʜʦʬʠʪʥʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʩʧʦʩʦʙʥʳ ʧʨʠʜʘʚʘʪʴ ʨʘʩʪʝʥʠʶ-ʭʦʟʷʠʥʫ 

ʣʝʯʝʙʥʳʝ ʩʚʦʡʩʪʚʘ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʵʥʜʦʬʠʪʦʚ ʤʦʛʫʪ ʪʘʢʞʝ ʙʳʪʴ ʚʳʙʨʘʥʳ 

ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʝʦʙʳʯʥʫ  ʁ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠʣʠ ʧʨʠʚʝʟʝʥ  r ʠʟ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʩ ʜʨʫʛʠʤ ʢʣʠʤʘʪʦʤ. ɼʣʷ ʧʦʠʩʢʘ ʥʦʚʳʭ ʧʨʦʜʫʮʝʥʪʦʚ ʩʨʝʜʠ 

ʵʥʜʦʬʠʪʥʳʭ ʢʫʣʴʪʫʨ ʩʪʦʠʪ ʪʘʢʞʝ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʨʘʩʪʫʪ ʚ ʤʝʩʪʘʭ ʩ  ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ [Strobel et al., 2003].  

ʇʝʨʚʳʤ ʠ ʩʘʤʳʤ ʚʘʞʥʳʤ ʰʘʛʦʤ ʧʦ ʚʳʜʝʣʝʥʠʶ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʷʚʣʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩʪʝʨʠʣʠʟʘʮʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʪʢʘʥʝʡ 

ʨʘʩʪʝʥʠʷ [Qin et al., 2011]. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʘʞʥʦ ʫʙʠʪʴ ʚʩʝ ʵʧʠʬʠʪʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʥʠ ʥʝ ʧʨʦʨʦʩʣʠ ʥʘ 

ʩʝʣʝʢʪʠʚʥʦʡ ʩʨʝʜʝ. ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʩʪʝʨʠʣʠʟʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʡ 

ʪʢʘʥʠ, ʝʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʯʠʱʘʶʪ: ʩʦʙʨʘʥʥʳʝ ʪʢʘʥʠ ʨʘʩʪʝʥʠʡ ʪʱʘʪʝʣʴʥʦ ʤʦʶʪ 

ʚ ʪʝʧʣʦʡ ʧʨʦʪʦʯʥʦʡ ʚʦʜʝ ʠ ʧʨʦʤʳʚʘʶʪ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ʏʘʱʝ ʚʩʝʛʦ 

ʧʨʠʤʝʥʷʶʪ ʪʨʝʭʩʪʫʧʝʥʯʘʪʫʶ ʩʪʝʨʠʣʠʟʘʮʠʶ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʦʙʨʘʙʦʪʢʠ ʩʪʝʨʠʣʠʟʫʶʱʠʤʠ ʨʘʩʪʚʦʨʘʤʠ ʚ ʪʝʯʝʥʠʝ 

ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ ʦʪ 30 ʩʝʢʫʥʜ ʜʦ 20 ʤʠʥʫʪ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʝʨʠʣʠʟʫʶʱʠʭ 

ʨʘʩʪʚʦʨʦʚ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʵʪʘʥʦʣ (70 ï 99%), ʛʠʧʦʭʣʦʨʠʪ ʥʘʪʨʠʷ (0,9 ï 

10%), Tween 20 ʠ 80 (0,1%), ʊʨʠʪʦʥ ʍ-100, ʭʣʦʨʠʜ ʨʪʫʪʠ (0,01%) ʠ ʧʝʨʝʢʠʩʴ 

ʚʦʜʦʨʦʜʘ (10 ï 30%) [Bacon, 1988; Yue et al., 2000; Zinniel et al., 2002; Okazaki et 

al., 2003; Omarjee et al., 2004; Hallmann et al., 2006; Mendes et al., 2007; Bascom-

Slack et al., 2009; Qin et al., 2009; Verma et al., 2009; Ahmed et al., 2012; Miller  et 

al., 2012; Abdalla et al., 2014; Gangwar et al., 2014; Sulistiyani et al., 2014; Passari 

et al., 2015]. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤʠ ʨʘʩʪʚʦʨʘʤʠ ʦʙʨʘʟʮʳ 

ʪʱʘʪʝʣʴʥʦ ʧʨʦʤʳʚʘʶʪ ʩʪʝʨʠʣʴʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ɼʣʷ ʧʦʜʘʚʣʝʥʠʷ 

ʚʨʝʜʥʦʛʦ ʵʬʬʝʢʪʘ ʦʩʪʘʪʦʯʥʦʛʦ ʛʠʧʦʭʣʦʨʠʪʘ ʥʘʪʨʠʷ Qin ʠ ʩʦʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ 

ʪʢʘʥʠ ʨʘʩʪʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʪʠʦʩʫʣʴʬʘʪʦʤ ʥʘʪʨʠʷ [Qin et al., 

2009]. ɿʘʪʝʤ ʪʢʘʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʨʘʙʦʪʘʥʳ ʚ 10% ʨʘʩʪʚʦʨʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ 

ʥʘʪʨʠʷ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʵʥʜʦʬʠʪʥʳʭ ʛʨʠʙʦʚ [Nimnoi et al., 2010; Qin et al., 

2011; Gangwar et al., 2014]. ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʰʘʛʘ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʟʮʦʚ, 
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ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʝʨʠʣʠʟʘʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʚʝʨʝʥʘ ʥʘ ʯʘʩʪʦʪʫ 

ʩʪʝʨʠʣʠʟʘʮʠʠ, ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ï ʠʩʪʠʥʥʳʝ 

ʵʥʜʦʬʠʪʳ [Strobel et al., 2003; Qin et al., 2009]. ɺ ʮʝʣʦʤ, ʧʨʦʮʝʜʫʨʘ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʝʨʠʣʠʟʘʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʜʣʷ ʢʘʞʜʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʫʣʴʪʫʨʳ, ʦʩʦʙʝʥʥʦ ʚʨʝʤʷ ʩʪʝʨʠʣʠʟʘʮʠʠ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʢʘʥʠ, ʚʠʜʘ, ʚʦʟʨʘʩʪʘ ʠ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʨʘʟʥʦʝ 

ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʟʮʦʚ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʷʝʤʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʦʩʣʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʝʨʠʣʠʟʘʮʠʠ ʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʥʘ ʩʝʣʝʢʪʠʚʥʳʝ ʩʨʝʜʳ Qin ʠ 

ʩʦʘʚʪʦʨʳ ʧʨʝʜʣʦʞʠʣʠ ʚʳʩʫʰʠʚʘʪ ɹʨʘʩʪʠʪʝʣʴʥʳʝ ʦʙʨʘʟʮʳ ʧʨʠ 80Áʉ ʠʣʠ 100Áʉ ʚ 

ʪʝʯʝʥʠʝ 15 ï 30 ʤʠʥʫʪ, ʯʪʦʙʳ ʫʙʠʪʴ ʵʥʜʦʬʠʪʥʳʝ ʥʝʤʠʮʝʣʠʘʣʴʥʳʝ ʙʘʢʪʝʨʠʠ 

[Qin et al., 2011]. ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʦʙʨʘʟʮʳ ʩʪʝʨʠʣʴʥʦ 

ʨʘʟʨʝʟʘʶʪ ʥʘ ʤʘʣʝʥʴʢʠʝ ʬʨʘʛʤʝʥʪʳ ʦʢʦʣʦ 0,2Ĭ1,0 ʩʤ [Coombs et al., 2003; Cao et 

al., 2004; Oliveira et al., 2010; Qin et al., 2011; Gangwar et al., 2012; Passari et al., 

2015]. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʷ ʩ 

ʩʝʣʝʢʪʠʚʥʦʡ ʩʨʝʜʦʡ Qin ʠ Li  ʩ ʩʦʘʚʪʦʨʘʤʠ [Qin et al., 2008; Li , Zhao et al., 2009c] 

ʧʨʝʜʣʦʞʠʣʠ ʠʟʤʝʣʴʯʘʪʴ ʦʙʨʘʟʮʳ ʚ ʙʣʝʥʜʝʨʝ, ʘ ʤʷʛʢʫʶ ʚʥʫʪʨʝʥʥʶʶ ʪʢʘʥʴ 

ʨʘʩʪʝʥʠʡ ʨʘʩʪʦʣʦʯʴ ʚ ʩʪʫʧʢʝ ʩ ʵʢʩʪʨʘʢʮʠʦʥʥʳʤʠ ʨʘʩʪʚʦʨʦʤ ʠʣʠ ʙʫʬʝʨʦʤ, ʧʦʩʣʝ 

ʯʝʛʦ ʚʦʟʤʦʞʥʦ ʜʝʣʘʪʴ ʤʥʦʛʦʢʨʘʪʥʦʝ ʨʘʟʚʝʜʝʥʠʝ ʦʙʨʘʟʮʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʳʩʝʚʦʤ ʥʘ ʯʘʰʢʠ ʇʝʪʨʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʨʘʟʮʦʚ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʜʝʣʝʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʫʣʴʪʫʨ 

ʨʝʜʢʠʭ ʨʦʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ [Qin et al., 2011]. 

ʈʦʩʪ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ in vitro ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʩʦʩʪʘʚʘ 

ʩʝʣʝʢʪʠʚʥʳʭ ʩʨʝʜ, ʪʘʢ ʠ ʦʪ ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʷʝʤʳʭ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʜʢʠʭ 

ʨʦʜʦʚ, ʩʝʣʝʢʪʠʚʥʳʝ ʩʨʝʜ r ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʠʩʪʦʯʥʠʢʠ 

ʥʠʪʨʘʪʦʚ ï ʘʤʠʥʦʢʠʩʣʦʪʳ ʧʨʦʣʠʥ, ʘʨʛʠʥʠʥ ʠ ʘʩʧʘʨʘʛʠʥ, ʠ ʫʛʣʝʨʦʜʘ ï 

ʮʝʣʣʶʣʦʟʘ, ʢʩʠʣʘʥ, ʧʨʦʧʠʦʥʘʪ ʥʘʪʨʠʷ ʠ ʩʫʢʮʠʥʘʪ ʥʘʪʨʠʷ [Qin et al., 2009]. 

ʈʝʟʶʤʠʨʫʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘʢʦʧʠʣʦʩʴ ʤʥʦʛʦ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʠʢ ʜʣʷ ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ 
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ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. ʆʜʥʘʢʦ 

ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʣʝʢʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʢ ʢʘʞʜʦʤʫ ʠʩʩʣʝʜʫʝʤʦʤʫ ʦʙʨʘʟʮʫ ʨʘʩʪʝʥʠʷ ʥʫʞʥʦ ʧʦʜʭʦʜʠʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʛʦ ʪʢʘʥʝʡ ï ʪʚʝʨʜʳʝ, ʤʷʛʢʠʝ, ʤʷʩʠʩʪʳʝ 

ʠʣʠ ʪʦʥʢʠʝ ï ʚʩʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʝʥʠ ̫ ʚʣʠʷʶʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ 

ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ï ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ ʘʥʪʠʙʠʦʪʠʢʦʚ. 

1.3. ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʀʟ ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨ r ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥɻʜʦʬʠʪʥʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ (ʧʰʝʥʠʮʳ, ʨʠʩʘ), ʦʚʦʝɦʡ (ʢʘʨʪʦʬʝʣʷ, 

ʤʦʨʢʦʚʠ, ʪʦʤʘʪʘ), ʨʘʟʣʠʯʥʳʭ ʜʝʨʝʚʴʝʚ, ʧʘʧʦʨʦʪʥʠʢʦʚ ʠ ʧʣʘʫʥʦʚ, ʘ ʪʘʢʞʝ ʠʟ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ [Nejad et al., 2000; Ara¼jo et al., 2002; Coombs et al., 

2003; Taechowisan et al., 2003; Surette et al., 2003; Sessitsch et al., 2004; Tan et al., 

2006; Tian et al., 2007; Zin et al., 2007; Velazquez et al., 2008; Yuan et al., 2008; 

Qin et al., 2008, 2009, 2011; Janso et al., 2010; Zhao et al., 2011]. ʉʦʛʣʘʩʥʦ 

ʠʩʪʦʯʥʠʢʘʤ ʣʠʪʝʨʘʪʫʨ,r ʩʨʝʜʠ ʚʳʜʝʣʷʝʤʳʭ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʜʦʤʠʥʠʨʫʶʪ ʢʫʣʴʪʫʨʳ ʨʦʜʘ Streptomyces [Qin et al., 2011; Gangwar et al., 2014; 

Passari et al., 2015]. ʊʘʢ ʥʘʧʨʠʤʝʨ, Tan ʠ ʩʦʘʚʪʦʨʳ ʚʳʜʝʣʠʣʠ 619 ʰʪʘʤʤʦʚ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʪʦʤʘʪʘ, ʠ ʚʩʝ ʦʥʠ ʧʨʠʥʘʜʣʝʞʘʣʠ ʨʦʜʫ 

Streptomyces [Tan et al. 2006]. ʂʨʦʤʝ ʪʦʛʦ, ʩʨʝʜʠ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʡ, ʚʩʪʨʝʯʘʶʪʩʷ ʢʫʣʴʪʫʨʳ ʥʦʚʳʭ ʚʠʜʦʚ 

ʨʦʜʘ Streptomyces: S. alni sp. nov., S. artemisiae sp. nov., S. sedi sp. nov. ʠ S. 

mayteni sp. nov. [Chen et al., 2009a; Liu et al., 2009; Li  et al., 2009a; Zhao et al., 

2010]. ʇʦʤʠʤʦ ʨʦʜʘ Streptomyces ʚʳʜʝʣʷʶʪʩʷ ʢʫʣʴʪʫʨʳ ʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʦ 

ʫʩʣʦʚʥʦ ʩʯʠʪʘʪʴ ʨʝʜʢʠʤʠ, Streptosporangium, Nocardia, Nonomuraea, 

Actinomadura, Amycolatopsis, Micromonospora, Microbispora ʠ Streptoverticillium, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʥʦʚʳʝ ʚʠʜʳ: Amycolatopsis endophytica sp. 

nov., Nocardia endophytica sp. nov., Nocardia callitridis sp. nov. [Kaewkla et al., 

2010a; Li  et al., 2011; Miao et al., 2011; Xing et al., 2011].  
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦ. ʊʘʢ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʣʠʩʪʴʷʤʠ ʠ ʩʪʝʙʣʷʤʠ ʢʦʨʥʠ ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʴʰʠʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʵʥʜʦʬʠʪʥʳʭ ʢʫʣʴʪʫʨ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʘʙʦʪʦʡ Sardi ʠ 

ʩʦʘʚʪʦʨʦʚ (1992), ʚ ʢʦʪʦʨʦʡ ʵʥʜʦʬʠʪʥʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʚʳʜʝʣʷʣʠ ʠʟ ʢʦʨʥʝʡ 

28 ʨʘʟʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʀʪʘʣʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 499 ʰʪʘʤʤʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʢʦʪʦʨʳʭ ʧʨʠʥʘʜʣʝʞʘʣʦ ʨʦʜʫ Streptomyces (482 ʰʪʘʤʤʘ), ʦʩʪʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ 

ʧʨʠʥʘʜʣʝʞʘʣʠ ʨʦʜʘʤ Streptoverticillium, Nocardia, Micromonospora ʠ 

Streptosporangium [Sardi et al., 1992]. Lee ʠ ʩʦʘʚʪʦʨʳ ʚʳʜʝʣʠʣʠ 81 ʢʫʣʴʪʫʨʫ 

ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʢʦʨʥʝʡ ʢʠʪʘʡʩʢʦʡ ʢʘʧʫʩʪʳ, ʦʪʥʦʩʷʱʠʭʩ ̫ʢ 8 

ʨʦʜʘʤ, ʠʟ ʢʦʪʦʨʳʭ ʨʦʜ Streptomyces ʙʳʣ ʪʘʢʞʝ ʜʦʤʠʥʠʨʫʶʱʠʤ; ʤʥʦʛʠʝ 

ʚʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʧʨʠʥʘʜʣʝʞʘʣʠ ʨʦʜʘʤ Micromonospora ʠ Microbispora 

[Lee et al., 2008]. ʋʯʝʥʳʝ ʊʘʡʣʘʥʜʘ ʠʟ 36 ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʳʜʝʣʠʣʠ 330 

ʰʪʘʤʤʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʯʝʪʳʨʝʤ ʨʘʟʣʠʯʥʳʤ ʨʦʜʘʤ: 

Streptomyces, Microbispora, Nocardia ʠ Micromonospora [Taechowisan et al., 

2003]. ʂʫʣʴʪʫʨʳ Jishengella endophytica sp. nov., Leisonia ginseng sp. nov., Rothia 

endophytica sp. nov. ʙʳʣʠ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʳ ʠʟ ʢʦʨʥʝʡ ʪʨʦʧʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ, 

ʩʦʙʨʘʥʥʳʭ ʥʘ ʶʛʝ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʂʅʈ) [Qiu et al., 2007; Xie 

et al., 2011; Xiong et al., 2013], ʢʫʣʴʪʫʨʘ Phytohabitans suffuscus sp. nov. 

ʚʳʜʝʣʝʥʘ ʠʟ ʢʦʨʥʝʡ ʦʨʭʠʜʝʠ, ʩʦʙʨʘʥʥʦʡ ʚ ʦʢʨʫʛʝ ʆʢʠʥʘʚʘ (ʗʧʦʥʠʷ) [Inahashi et 

al., 2010]. 

ʇʦ ʤʥʝʥʠʶ Strobelôʘ ʠ Daisy ʥʘʠʙʦʣʴʰʝʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʵʥʜʦʬʠʪʦʚ 

ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʩʪʝʥʠʷʭ ʪʨʦʧʠʯʝʩʢʠʭ ʣʝʩʦʚ, ʛʜʝ ʛʫʩʪʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, 

ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʦʙʠʣʠʝ ʜʦʞʜʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʵʥʜʦʬʠʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [Strobel et al., 2003]. ɼʘʥʥʘʷ ʛʠʧʦʪʝʟʘ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦ ʧʦʠʩʢʫ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʪʨʦʧʠʯʝʩʢʠʭ ʣʝʩʦʚ. ʉʣʝʜʫʷ ʵʪʦʡ ʪʝʦʨʠʠ, Janso 

ʠ Carter ʠʟ ʪʨʦʧʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ ʇʘʧʫʘ ʅʦʚʦʡ ɻʚʠʥʝʠ, ʄʙʦʨʦʢʫʘ ʠ 

ʉʦʣʦʤʦʥʦʚʳʭ ʦʩʪʨʦʚʦʚ ʚʳʜʝʣʠʣʠ 123 ʰʪʘʤʤʘ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. 
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ʂʫʣʴʪʫʨʳ ʵʥʜʦʬʠʪʦʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʢʦʨʥʝʡ, ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʠʟ ʣʠʩʪʴʝʚ. ɸʥʘʣʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʦʚ 16S ʨʈʅʂ 105 ʢʫʣʴʪʫʨ 

ʨʝʜʢʠʭ ʨʦʜʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʧʨʠʥʘʜʣʝʞʘʪ 17 ʨʦʜʘʤ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʨʦʜʘʤ Sphaerisporangium ʠ Planotetraspora [Janso et al., 2010]. 

ɻʨʫʧʧʘ ʫʯʝʥʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ Qin, ʠʩʧʦʣʴʟʫʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ 

ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʠ ʨʘʟʣʠʯʥʳʝ ʩʝʣʝʢʪʠʚʥʳʝ ʩʨʝʜʳ, ʚʳʜʝʣʠʣʘ 2174 ʢʫʣʴʪʫʨʳ 

ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʦʚʠʥʮʠʠ 

ʍʠʰʫʘʥʛʙʘʥʥʘ (ʂʅʈ) [Qin et al., 2011]. ɺʳʜʝʣʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʢʫʣʴʪʫʨʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʝʩʷʪʴʶ ʨʘʟʣʠʯʥʳʤʠ ʩʝʤʝʡʩʪʚʘʤʠ ï 

Pseudonocardineae, Corynebacterineae, Streptomycineae, Frankineae, 

Micromonosporineae, Kineosporiineae, Micrococcaceae, Streptosporangineae, 

Propionibacterineae ʠ Glycomycineae; ʠ 32 ʨʦʜʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʜʢʠʤʠ 

Saccharopolyspora, Dietzia, Blastococcus, Dactylosporangium, 

Promicromonospora, Oerskovia, Actinocorallia ʠ Jiangella. ʉʘʤʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʙʳʣ ʨʦʜ Streptomyces (87%). 280 ʰʪʘʤʤʦʚ ʧʨʠʥʘʜʣʝʞʘʣʠ 

ʨʝʜʢʠʤ ʨʦʜʘʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʙʳʣ ʨʦʜ Pseudonocardia (87%). 

ɹʳʣʠ ʪʘʢʞʝ ʚʳʜʝʣʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Nocardiopsis (8,3%), 

Micromonospora (6,4%), Streptosporangium (3,8%) ʠ ʜʨʫʛʠʭ ʨʦʜʦʚ: Kineosporia, 

Kineococcus, Herbidospora, Amycolatopsis, Lentzea, Rhodococcus, Nocardia, 

Tsukamurella, Mycobacterium, Gordonia, Janibacter, Arthrobacter, Micrococcus, 

Nonomuraea ʠ Glycomyces [Qin et al., 2009].  

ʋʯʝʥʳʝ ʠʟ ʖʥʥʘʥʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʤʠʢʨʦʙʠʦʣʦʛʠʠ (ʂʅʈ) ʚʳʜʝʣʠʣʠ ʠʟ 90 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʣʝʩʘʭ ʍʠʰʫʘʥʛʙʘʥʥʘ (ʂʅʈ), 

ʢʫʣʴʪʫʨʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 6-ʪʠ ʨʘʟʥʳʤ ʧʦʨʷʜʢʘʤ, 13 ʩʝʤʝʡʩʪʚʘʤ ʠ 24 ʨʦʜʘʤ 

ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. ɺʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʧʨʠʥʘʜʣʝʞʘʣʠ ʨʦʜʘʤ 

Actinocorallia, Actinomadura, Amycolatopsis, Arthrobacter, Brachybacterium, 

Curtobacterium, Dietzia, Glycomyces, Janibacter, Microbacteria, Micrococcus, 

Microbispora, Micromonospora, Nacardia, Nocardiopsis, Nonomuraea, Oerskovia, 

Promicromonospora, Pseudonocardia, Rhodococcus, Saccharopolyspora, 

Streptomyces, Streptomycetoides ʠ Streptosporangium [Chen et al., 2007]. ɺ ʪʦʤ 
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ʯʠʩʣʝ ʠʟ Artemisia annua (ʇʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ) ï ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʂʠʪʘʷ ʙʳʣʘ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʘ ʢʫʣʴʪʫʨʘ 

Pseudonocardia endophytica [Chen et al., 2009b]. ʊʘʢʞʝ ʠʟ ʪʨʦʧʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʝʱʝ 4 ʢʫʣʴʪʫʨʳ ʥʦʚʳʭ ʚʠʜʦʚ ʨʦʜʘ 

Pseudonocardia: P. eucalypti, P. adelaidensis, P. oroxyli, P. acaciae [Gu et al., 2006; 

Duangmal et al., 2009; Kaewkla et al., 2010b, 2011a]. ʀʟ ʩʪʝʙʣʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʨʘʩʪʝʥʠʷ Sambucus adnata Wall. (ɹʫʟʠʥʳ ʘʜʥʘʪʘ) ʙʳʣʘ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʘ 

ʢʫʣʴʪʫʨʘ Glycomyces sambucus [Gu et al., 2007]. 

Huang ʩ ʢʦʣʣʝʛʘʤʠ ʚʳʜʝʣʠʣʠ 280 ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ 12 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ʍʘʡʥʘʥ, ʂʅʈ. 

ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʙʳʣʠ ʢʫʣʴʪʫʨʳ ʨʦʜʘ Streptomyces ï 249 ʰʪʘʤʤʦʚ (89%), 22 

ʢʫʣʴʪʫʨʳ (7,9%) ʧʨʠʥʘʜʣʝʞʘʣʠ ʨʦʜʫ Micromonospora ʠ 9 ʢʫʣʴʪʫʨ (3,1%) 

ʧʨʠʥʘʜʣʝʞʘʣʠ ʨʦʜʘʤ Nocardia, Nonomuraea ʠ Amycolatopsis [Huang et al., 2012]. 

Cao ʠ ʩʦʘʚʪʦʨʘʤʠ ʧʨʦʚʦʜʠʣʦʩʴ ʚr ʜʝʣʝʥʠʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʟʜʦʨʦʚʳʭ ʠ 

ʫʚʷʜʰʠʭ ʪʢʘʥʝʡ ʢʦʨʥʝʡ ʠ ʣʠʩʪʴʝʚ ʙʘʥʘʥʦʚʦʛʦ ʜʝʨʝʚʘ [Cao et al., 2004]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʨʠʥʘʜʣʝʞʘʣʦ ʨʦʜʫ Streptomyces ï 94,7% ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʠʟ 

ʟʜʦʨʦʚʳʭ ʣʠʩʪʴʝʚ ʠ 83,6% ʠʟ ʫʚʷʜʰʠʭ. ʀʟ ʟʜʦʨʦʚʳʭ ʪʢʘʥʝʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʢʫʣʴʪʫʨʳ 2-ʭ ʨʝʜʢʠʭ ʨʦʜʦʚ Streptoverticillium (3,7%) ʠ Nocardia (1,5%), ʘ ʠʟ 

ʫʚʷʜʰʠʭ ʪʢʘʥʝʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Actinomadura (8,2%), 

Streptoverticillium (6,4%) ʠ Streptosporangium (1,8%) [Cao et al., 2004]. 

ʇʨʦʜʦʣʞʠʚ ʩʚʦʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʢʦʨʥʷʤʠ ʙʘʥʘʥʦʚʦʛʦ ʜʝʨʝʚʘ, Cao ʩ ʩʦʘʚʪʦʨʘʤʠ 

(2005) ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʚ ʦʙʱʝʡ ʩʫʤʤʝ 131 ʰʪʘʤʤ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ-ʵʥʜʦʬʠʪʦʚ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʠʥʘʜʣʝʞʘʣʦ ʨʦʜʫ Streptomyces (99 

ʰʪʘʤʤʦʚ). ʇʦʤʠʤʦ ʢʫʣʴʪʫʨ ʨʦʜʘ Streptomyces ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʫʣʴʪʫʨʳ ʨʦʜʦʚ 

Streptoverticillium (28 ʰʪʘʤʤʦʚ) ʠ Streptosporangium (2 ʰʪʘʤʤʘ) [Cao et al., 

2005]. 

ɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʘʨʪʝʤʠʟʠʥʠʥʘ 

(artemisinin), ʧʨʦʜʫʮʠʨʫʝʤʦʛʦ ʪʨʘʚʦʡ Artemisia annua L. (ʇʦʣʳʥʴʶ ʦʜʥʦʣʝʪʥʝʡ) 

ʠ ʦʙʣʘʜʘʶʱʝʛʦ ʧʨʦʪʠʚʦʤʘʣʷʨʠʡʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, Li  ʩ ʢʦʣʣʝʛʘʤʠ (2009) 
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ʚʳʜʝʣʠʣʠ 50 ʰʪʘʤʤʦʚ ʵʥʜʦʩʠʤʙʠʦʥʪʦʚ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ A. annua L., 

ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʣʠ ʨʦʜʘʤ Streptomyces, Pseudonocardia, Micromonospora, 

Dactylosporangium, Sphaerisporangium, Streptosporangium, Nocardia, 

Promicromonospora, Kribbella, Gordonia ʠ Nonomuraea [Li  et al., 2009b]. ʂʨʦʤʝ 

ʪʦʛʦ, ʠʟ A. annua L. ʙʳʣ ʚʳʜʝʣʝʥ ʠ ʦʧʠʩʘʥ ʘʚʪʦʨʘʤʠ ʥʦʚʳʡ ʚʠʜ Nonomuraea 

endophytica [Li  et al., 2011], ʘ ʠʟ ʩʪʝʙʣʝʡ ʨʘʩʪʝʥʠʷ Tripterygium wilfordii  

(ʊʨʠʧʪʝʨʠʛʠʫʤʘ ɺʠʣʴʬʦʨʜʘ), ʩʦʙʨʘʥʥʦʛʦ ʚ ʧʨʦʚʠʥʮʠʠ ʖʥʥʘʥʴ (ʂʅʈ), ʙʳʣʠ 

ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʳ ʢʫʣʴʪʫʨʳ Kineospora mesophila ʠ Saccharopolyspora 

tripterygii [Li  et al., 2009c, 2009d]. ʂʫʣʴʪʫʨʘ Rhodococcus cercidiphylli sp. nov.  

ʙʳʣʘ ʚʳʜʝʣʝʥʘ Li  ʠ ʩʦʘʚʪʦʨʘʤʠ ʠʟ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʷ Cercidiphyllum japonicum 

(ʎʝʨʮʠʜʠʬʠʣʣʶʤ ʷʧʦʥʩʢʠʡ), ʩʦʙʨʘʥʥʦʛʦ ʚ ʧʨʦʚʠʥʮʠʠ ʖʥʥʘʥʴ (ʂʅʈ) [Li  et al., 

2008]. ɸʚʪʦʨʘʤʠ ʦʧʠʩʘʥʘ ʝʱʝ ʦʜʥʘ ʢʫʣʴʪʫʨʘ ʥʦʚʦʛʦ ʚʠʜʘ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ï 

Herbidospora osyris, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʳʜʝʣʝʥʥʘ ʠʟ ʨʘʩʪʝʥʠʷ ʩʝʤʝʡʩʪʚʘ ʩʘʥʪʘʣʦʚʳʭ 

Osyris wightiana Wall. ex Wight ʚ ʧʨʦʚʠʥʮʠʠ ʖʥʥʘʥʴ (ʂʅʈ) [Li  et al., 2009e]. 

ɹʨʘʟʠʣʴʩʢʠʤʠ ʫʯʝʥʳʤʠ ʙʳʣʦ ʠʟʫʯʝʥʦ 53 ʰʪʘʤʤʘ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, 58,5% ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ ʣʠʩʪʴʝʚ ʠ 41,5% ʠʟ ʢʦʨʥʝʡ 

ʢʫʢʫʨʫʟʳ ʨʦʜʘ Zea mays. ʈʘʩʪʝʥʠʷ ʙʳʣʠ ʩʦʙʨʘʥʳ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ɹʨʘʟʠʣʠʠ ʚ 

ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʤ ʙʳʣ ʨʦʜ 

Micromonospora (33 ʰʪʘʤʤʘ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʫʣʴʪʫʨ ʨʦʜʘ Streptomyces ʙʳʣʦ 

ʚʳʜʝʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ (6 ʰʪʘʤʤʦʚ), ʪʘʢʞʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Streptosporangium (4 ʰʪʘʤʤʘ) [Ara¼jo et al., 2000]. ʀʭ 

ʨʝʟʫʣʴʪʘʪʳ ʩʦʚʧʘʣʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ Matsumoto (1998), ʚ ʢʦʪʦʨʳʭ 

ʜʦʤʠʥʠʨʫʶʱʠʤ ʨʦʜʦʤ ʪʘʢʞʝ ʙʳʣ ʨʦʜ Micromonospora (44%) [Matsumoto et al., 

1998]. 

ʇʨʠ ʧʦʤʦʱʠ ʧʦʣʠʬʘʟʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 

ʙʦʣʝʝ 40 ʥʦʚʳʭ ʪʘʢʩʦʥʦʚ, ʚʢʣʶʯʘʷ 4 ʥʦʚʳʭ ʨʦʜʘ Plantactinospora, 

Actinophytocola, Phytohabitans ʠ Jishengella. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʚʳʜʝʣʝʥʥʳʭ 

ʰʪʘʤʤʦʚ ʠʤʝʶʪ ʙʦʣʝʝ 97% ʩʭʦʜʩʪʚʘ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʘʥʘʣʠʟʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʦʚ 16S ʨʈʅʂ ʩ ʙʣʠʟʢʠʤʠ ʥʝʵʥʜʦʬʠʪʥʳʤʠ ʨʦʜʘʤʠ. ʕʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʵʥʜʦʬʠʪʥʳʝ ʢʫʣʴʪʫʨʳ ʦʯʝʥʴ ʩʭʦʞʠ ʩ 
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ʧʦʯʚʝʥʥʳʤʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʥʜʦʬʠʪʥʘʷ ʧʦʧʫʣʷʮʠʷ ï ʵʪʦ ʧʦʜʤʥʦʞʝʩʪʚʦ 

ʨʠʟʦʩʬʝʨʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʯʚʝʥʥʦʛʦ ʪʠʧʘ [Conn et al., 2004; Staniek et al., 

2008; Compant et al., 2010]. ʀʟ ʣʠʩʪʴʝʚ ʘʚʩʪʨʘʣʠʡʩʢʦʛʦ ʘʙʨʠʢʦʩʦʚʦʛʦ ʜʝʨʝʚʘ 

Pittosporum phylliraeoides ʙʳʣʘ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʘ ʢʫʣʴʪʫʨʘ ʥʦʚʦʛʦ ʚʠʜʘ 

Actinopolymorpha pittospori [Kaewkla et al., 2011b], ʘ ʠʟ ʢʦʨʥʝʡ ʊʘʡʣʘʥʜʩʢʦʛʦ 

ʨʠʩʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʫʣʴʪʫʨʳ ʨʘʥʝʝ ʥʝʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚʠʜʦʚ Actinophytocola 

oryzae ʠ Actinoallomurus oryzae [Indananda et al., 2010, 2011]. ʂʫʣʴʪʫʨʘ ʥʦʚʦʛʦ 

ʚʠʜʘ A. acaciae ʙʳʣʘ ʠʟʦʣʠʨʦʚʘʥʘ ʠʟ ʢʦʨʥʝʡ ʘʢʘʮʠʠ ʫʰʢʦʚʠʜʥʦʡ Acacia 

auriculiformis [Thamchaipenet et al., 2010]. ʀʟ ʩʪʝʙʣʷ ʨʘʩʪʝʥʠʷ ʪʨʦʧʠʯʝʩʢʠʭ 

ʣʝʩʦʚ Jatropha curcas L. (ʗʪʨʦʬʘ ʢʫʨʢʘʩ) ʚʧʝʨʚʳʝ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʢʫʣʴʪʫʨʘ 

Jatrophihabitans endophyticus [Madhaiyan et al., 2013]. ʅʝʢʫʣʴʪʠʚʠʨʫʝʤʘʷ ʨʘʥʝʝ 

ʢʫʣʴʪʫʨʘ Nocardioides caricicola ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʠʟ ʛʘʣʦʬʠʪʥʦʛʦ ʨʘʩʪʝʥʠʷ Carex 

scabrifolia Steud. (ʆʩʦʢʘ ʰʝʨʦʭʦʚʘʪʦʣʠʩʪʥʘʷ), ʩʦʙʨʘʥʥʦʛʦ ʥʘ ʧʝʩʯʘʥʳʭ ʜʶʥʘʭ 

ʦʩʪʨʦʚʘ ʅʘʤʭʘʝ (Namhae Island) (ʂʦʨʝʷ) [Song et al., 2011]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨ,r ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʨʘʩʪʝʥʠʷ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʦʙʝʱʘʶʱʠʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʫʣʴʪʫʨ ʥʦʚʳʭ ʠ 

ʨʝʜʢʠʭ ʚʠʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ï ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ ʥʦʚʳʭ 

ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʤʝʭʘʥʠʟʤʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ, ʧʦʣʫʯʝʥʥʳʤʠ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ [Strobel et al., 2006; Qin 

et al., 2011; Ambrose et al., 2013]. ʄʥʦʛʦʦʙʨʘʟʠʝ ʨʦʜʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʤʝʪʦʜʦʚ ʚʳʜʝʣʝʥʠʷ, ʥʦ ʠ 

ʦʪ ʤʝʩʪʘ ʚʟʷʪʠʷ ʧʨʦʙ ʠ ʚʠʜʘ ʠʟʫʯʘʝʤʳʭ ʨʘʩʪʝʥʠʡ [Strobel et al., 2003; Qin et al., 

2011].  

1.4. ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʵʥʜʦʬʠʪʥʳʤʠ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʷʤʠ 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʵʥʜʦʬʠʪʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ ʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ ʠ 
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ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ [Strobel et al., 2003; Abdalla et al., 2014; Tanvir 

ʫʝ al., 2014; Golinska et al., 2015]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʥʦʛʠʝ ʵʥʜʦʬʠʪʥʳʝ 

ʢʫʣʴʪʫʨʳ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʮʝʥʪʘʤʠ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʩʨʝʜʠ ʥʠʭ ʯʘʩʪʦ ʚʳʜʝʣʷʶʪʩʷ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʝ ʧʨʦʜʫʮʠʨʫʶʪ 

ʚʝʱʝʩʪʚʘ c ʥʦʚʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʨʘʟʣʠʯʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʜʝʡʩʪʚʠʝʤ. ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʤ  rʧʨʠʚʝʣʠ ʥʝʢʦʪʦʨʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʧʨʦʜʫʮʝʥʪʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʵʥʜʦʬʠʪʥʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ, 

ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʨʘʟʥʳʭ ʨʘʩʪʝʥʠʡ.  

ʕʥʜʦʬʠʪʥʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ, ʦʩʦʙʝʥʥʦ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, 

ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠʥʛʠʙʠʨʦʚʘʪʴ ʨʦʩʪ ʠʣʠ ʚʳʟʳʚʘʪʴ ʛʠʙʝʣʴ ʧʘʪʦʛʝʥʥʳʭ 

ʙʘʢʪʝʨʠʡ, ʛʨʠʙʦʚ, ʚʠʨʫʩʦʚ ʠ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ [Guo et al., 2008; Gangwar et al., 

2012; Zhou et al., 2014]. ʀʟʚʝʩʪʥʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʝ 

ʚʝʱʝʩʪʚʘ, ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʷʤʠ-ʵʥʜʦʬʠʪʘʤʠ, ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʜʫʮʝʥʪʘʤʠ ʙʦʣʴʰʠʥʩʪʚʘ ʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʷʚʣʷʶʪʩʷ ʢʫʣʴʪʫʨʳ ʨʦʜʘ 

Streptomyces. ʊʘʢ, ʛʨʫʧʧʘ ʧʝʧʪʠʜʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ 

ʤʫʥʫʤʙʠʮʠʥʳ (munumbicins) ʚʳʜʝʣʝʥʘ ʠʟ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʨʦʜʘ 

Streptomyces ï S. sp. NRRL 30566 ʠ S. sp. NRRL 30562. ʂʫʣʴʪʫʨʳ ʧʨʦʜʫʮʝʥʪʦʚ 

ʙʳʣʠ ʚʝʜʝʣʝʥʳ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʝʥʠʷ Kennedia nigricans (ʂʝʥʥʝʜʠʷ 

ʯʝʨʥʘʷ). ʉʝʤʝʡʩʪʚʦ ʤʫʥʫʤʙʠʮʠʥʦʚ ʚʢʣʶʯʘʝʪ 6 ʘʥʪʠʙʠʦʪʠʢʦʚ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʜʝʡʩʪʚʠʷ: ʤʫʥʫʤʙʠʮʠʥʳ ɸ-D ʠ ʤʫʥʫʤʙʠʮʠʥʳ ɽ-4 ʠ ɽ-5 (ʪʘʙʣʠʮʘ 1). 

ʄʫʥʫʤʙʠʮʠʥʳ ɸ-D ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʢʫʣʴʪʫʨʦʡ Streptomyces sp. NRRL 30562, ʘ 

ʤʫʥʫʤʙʠʮʠʥʳ ɽ-4 ʠ ɽ-5 ï S. sp. NRRL 30566 [Castillo et al., 2002; Castillo et al., 

2006]. ɺʩʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʤʫʥʫʤʙʠʮʠʥʦʚ ʘʢʪʠʚʥʳ ʚ ʦʪʥʦʰʝʥʠʠ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ, ʪʘʢʠʭ ʢʘʢ Bacillus anthracis, Streptococcus 

pneumonia, Enterococcus faecalis ʠ Staphylococcus aureus, ʚʢʣʶʯʘʷ 

ʤʝʪʠʮʠʣʠʥʦʨʝʟʠʩʪʝʥʪʥʳʡ ʰʪʘʤʤ S. aureus (MRSA, ATCC 33591) ʠ 

ʚʘʥʢʦʤʠʮʠʥʦʨʝʟʠʩʪʝʥʪʥʳʡ ʰʪʘʤʤ E. faecalis (VREF, ATCC 51299). 

ʄʫʥʫʤʙʠʮʠʥ ɺ ʘʢʪʠʚʝʥ ʚ ʦʪʥʦʰʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦ-ʫʩʪʦʡʯʠʚʦʛʦ Mycobacterium 
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ʊʘʙʣʠʮʘ 1. ɸʥʪʠʙʠʦʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʷʤʠ-ʵʥʜʦʬʠʪʘʤʠ. 

 ̄

ʧ/ʧ 
ɸʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ ɸʢʪʠʚʥʦʩʪʴ ʇʨʦʜʫʮʝʥʪ 

ʈʘʩʪʝʥʠʝ-

ʭʦʟʷʠʥ 
ʀʩʪʦʯʥʠʢ 

1.  ʄʫʥʫʤʙʠʮʠʥʳ A-D Munumbicins A-D 
ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʜʝʡʩʪʚʠʷ 

Streptomyces 

NRRL 30562 

Kennedia 

nigricans 
Castillo et al., 2002 

2.  
ʄʫʥʫʤʙʠʮʠʥʳ ɽ-4, ɽ-

5 

Munumbicins ɽ-4, ɽ-

5 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʜʝʡʩʪʚʠʷ 

Streptomyces 

NRRL 30562 

Kennedia 

nigricans 
Castillo et al., 2006 

3.  ʉʘʘʜʘʤʠʮʠʥʳ Saadamycin ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʘʷ 

Streptosporangi

um 

oxazolinicum sp. 

nov. K07-0460 

Orchid  
El-Gendy et al., 

2010 

4.  ʂʦʨʦʥʘʤʠʮʠʥʳ Coronamycins 

ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʘʷ, 

ʧʨʦʪʠʚʦʧʨʦʪʦʟʦʡʥʘʷ 

(Plasmodium 

falciparum) 

Streptomyces sp. 

MSU-2110 
Monstera sp. Ezra et al., 2004 

5.  6-ʧʨʝʥʠʣʠʥʜʦʣ 6-prenylindole ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʘʷ 
Streptomyces sp. 

TP- A0595 

Allium 

tuberosum 
Ambrose et al., 2013 

6.  ʎʝʜʘʨʤʠʮʠʥʳ ɸ-ɺ Cedarmycins A-B ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʘʷ 
Streptomyces sp. 

TP- A0456 

Cryptomeria 

japonica 
Ambrose et al., 2013 

7.  ɸʢʪʠʥʦʤʠʮʠʥ D Actinomycin D ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʘʷ 
Streptomyces sp. 

Tc022 

Alpinia 

galanga 

Taechowisan et al., 

2006 

8.  ʂʩʠʘʤʠʮʠʥ A Xiamycin A 

ʠʟʙʠʨʘʪʝʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʦʪʥʦʰʝʥʠʠ ɺʀʏ 

Streptomyces sp. 

GT 2002/1503 

Bruguiera 

gymnorrhiza 
Ding et al., 2010 

9.  ʂʩʠʘʤʠʮʠʥ B Xiamycin B 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ, 

ʚʢʣʶʯʘʷ MRSA ʠ 

VREF 

Streptomyces sp. 

HKI0595 

Kandelia 

candel 
Ambrose et al., 2013 



 

 

2
9 

 ̄

ʧ/ʧ 
ɸʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ ɸʢʪʠʚʥʦʩʪʴ ʇʨʦʜʫʮʝʥʪ 

ʈʘʩʪʝʥʠʝ-

ʭʦʟʷʠʥ 
ʀʩʪʦʯʥʠʢ 

10.  ʀʥʜʦʩʝʩʧʠʥ Indosespene 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ, 

ʚʢʣʶʯʘʷ MRSA ʠ 

VREF 

Streptomyces sp. 

HKI0595 

Kandelia 

candel 
Ambrose et al., 2013 

11.  ʉʝʩʧʝʥʠʥ Sespenin 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ, 

ʚʢʣʶʯʘʷ MRSA ʠ 

VREF 

Streptomyces sp. 

HKI0595 

Kandelia 

candel 
Ambrose et al., 2013 

12.  ʇʝʨʣʦʣʠʨʠʥ perlolyrine ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ 
Jishengella 

endophytica 

Xylocarpus 

granatum 

Wang et al., 2014; 

Golinska et al., 2015 

13.  
1-ʛʠʜʨʦʢʩʠ-ɓ-

ʢʘʨʙʦʣʠʥ  

1-hydroxy-ɓ-

carboline 
ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ 

Jishengella 

endophytica 

Xylocarpus 

granatum 

Wang et al., 2014; 

Golinska et al., 2015 

14.  ʃʶʤʠʭʨʦʤ  lumichrome ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ 
Jishengella 

endophytica 

Xylocarpus 

granatum 

Wang et al., 2014; 

Golinska et al., 2015 

15.  
1H-ʠʥʜʦʣ-

ʢʘʨʙʦʢʩʘʣʜʝʢʩʠʜ  

1H-indole-3-

carboxaldehyde 
ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ 

Jishengella 

endophytica 

Xylocarpus 

granatum 

Wang et al., 2014; 

Golinska et al., 2015 

ʊʘʙʣʠʮʘ 1. ʇʨʦʜʦʣʞʝʥʠʝ 
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tuberculosis (MDR). ʄʫʥʫʤʙʠʮʠʥʳ A ʠ D ʥʘʨʷʜʫ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ʘʢʪʠʚʥʳ ʪʘʢʞʝ ʚ 

ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʤʘʣʷʨʠʠ Plasmodium falciparum, ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʧʦʣʫʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʥʛʠʙʠʨʦʚʘʥʠʷ (IC50) ʢʦʪʦʨʳʭ ʨʘʚʥʘ 4,5 ʤʢʛ/ʤʣ [Ambrose et 

al., 2013]. ɼʨʫʛʦʡ ʧʝʧʪʠʜʥʳʡ ʘʥʪʠʙʠʦʪʠʢ ʩʘʘʜʘʤʠʮʠʥ (saadamycin), 

ʦʙʣʘʜʘʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʜʝʨʤʘʪʦʬʠʪʦʚ ʠ ʜʨʫʛʠʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʛʨʠʙʦʚ, ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʵʥʜʦʬʠʪʥʦʡ ʘʢʪʠʥʦʙʘʢʪʝʨʠʝʡ Streptomyces 

sp. Hedaya48 (ʪʘʙʣʠʮʘ 1) [El-Gendy et al., 2010]. ʕʥʜʦʬʠʪʥʳʤ ʰʪʘʤʤʦʤ 

Streptomyces sp. MSU-2110, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʨʘʩʪʝʥʠʷ Monstera sp. (ʄʦʥʩʪʝʨʘ), 

ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʛʨʫʧʧʘ ʧʝʧʪʠʜʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʢʦʨʦʥʘʤʠʮʠʥʦʚ (coronamycins) 

(ʪʘʙʣʠʮʘ 1). ʂʦʨʦʥʘʤʠʮʠʥʳ ʠʥʛʠʙʠʨʫʶʪ ʨʦʩʪ ʛʨʠʙʦʚ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ 

ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʤʘʣʷʨʠʠ P. falciparum [Ezra et al., 2004]. 

ʇʨʦʪʠʚʦʛʨʠʙʢʦʚʦʝ ʘʣʢʘʣʦʠʜʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʘʢʪʠʚʥʦʝ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʙʘ Fusarium oxysporum, 6-ʧʨʝʥʠʣʠʥʜʦʣ (6-prenylindole) 

(ʨʠʩʫʥʦʢ 1) ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʠʟ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʵʥʜʦʬʠʪʥʦʛʦ ʰʪʘʤʤʘ 

Streptomyces sp. TP-A0595, ʘ ʠʟ ʵʥʜʦʬʠʪʥʦʛʦ ʰʪʘʤʤʘ Streptomyces sp. TP-A0456 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʚʘ ʥʦʚʳʭ ʙʫʪʠʨʦʣʘʢʪʦʥʘ ï ʮʝʜʘʨʤʠʮʠʥʳ ɸ ʠ B (cedarmycins A, 

B) (ʨʠʩʫʥʦʢ 1; ʪʘʙʣʠʮʘ 1), ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʠʙʥʳʭ ʧʘʪʦʛʝʥʦʚ 

Candida glabrata ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʜʘʚʣʷʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ (ʄʇʂ) ʨʘʚʥʦʡ 

0,4 ʤʢʄ. ʂʫʣʴʪʫʨʘ Streptomyces sp. TP-A0456 ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʠʟ ʚʝʪʢʠ ʢʝʜʨʘ 

Cryptomeria japonica [Ambrose et al., 2013]. ɺʳʜʝʣʝʥʥʘʷ ʠʟ ʢʦʨʥʝʡ Alpinia 

galanga (ɸʣʴʧʠʥʠʷ ʛʘʣʘʥʛʘ, ʠʣʠ ʂʘʣʛʘʥ ʛʘʣʘʥʛʘ, ʠʣʠ ʂʘʣʛʘʥ ʙʦʣʴʰʦʡ) ʢʫʣʴʪʫʨʘ 

Streptomyces sp. Tc022 ʩʠʣʴʥʦ ʠʥʛʠʙʠʨʦʚʘʣʘ ʨʦʩʪ C. ʘlbicans ʠ Colletotrichum 

musae. ʆʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʵʢʩʪʨʘʢʪʘ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ 

Streptomyces sp. Tc022 ʷʚʣʷʝʪʩʷ ʘʢʪʠʥʦʤʠʮʠʥ D (actinomycin D) ï ʩʦʝʜʠʥʝʥʠʝ 

ʧʦʣʠʧʝʧʪʠʜʥʦʡ ʧʨʠʨʦʜʳ (ʪʘʙʣʠʮʘ 1; ʨʠʩʫʥʦʢ 1) [Taechowisan et al., 2006]. 

ɺʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʢʦʪʦʨʳʤ ʧʘʪʦʛʝʥʥʳʤ 

ʙʘʢʪʝʨʠʷʤ, ʚʢʣʶʯʘʷ ʤʝʪʠʮʠʣʣʠʥʦʨʝʟʠʩʪʝʥʪʥʳʡ ʰʪʘʤʤ S. aureus (MRSA) ʠ 

ʚʘʥʢʦʤʠʮʠʥʦʨʝʟʠʩʪʝʥʪʥʳʡ ʰʪʘʤʤ E. faecalis (VREF), ʦʙʣʘʜʘʶʪ ʚʝʱʝʩʪʚʘ 

ʛʨʫʧʧʳ ʢʩʠʘʤʠʮʠʥʘ ï ʢʩʠʘʤʠʮʠʥ ɺ (xiamycin B), ʠʥʜʦʩʝʩʧʠʥ (indosespene) ʠ 
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ʉʝʩʧʝʥʠʥ (Sespenin) ɸʢʪʠʥʦʤʠʮʠʥ D (Actinomycin D) 

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʫʣʳ ʥʝʢʦʪʦʨʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʦʙʨʘʟʫʝʤʳʭ 

ʵʥʜʦʬʠʪʥʳʤʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʷʤʠ. 
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ʩʝʩʧʝʥʠʥ (sespenin) (ʪʘʙʣʠʮʘ 1; ʨʠʩʫʥʦʢ 1) [Ambrose et al., 2013]. ʇʨʦʜʫʮʝʥʪʦʤ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʢʫʣʴʪʫʨʘ Streptomyces sp. HKI0595 ï 

ʵʥʜʦʬʠʪ ʤʘʥʛʨʦʚʦʛʦ ʜʝʨʝʚʘ Kandelia candel. ʉʦʝʜʠʥʝʥʠʝ ʢʩʠʘʤʠʮʠʥʘ ɸ 

(xiamycin A) ʦʙʨʘʟʫʝʪʩʷ ʢʫʣʴʪʫʨʦʡ Streptomyces sp. GT 2002/1503, ʚʳʜʝʣʝʥʥʦʡ 

ʠʟ ʨʘʩʪʝʥʠʷ Bruguiera gymnorrhiza (ɹʨʫʛʠʝʨʘ ʛʦʣʦʢʦʨʥʝʚʦʡ) (ʪʘʙʣʠʮʘ 1; 

ʨʠʩʫʥʦʢ 1). ɸʥʪʠʙʠʦʪʠʢ ʦʙʣʘʜʘʝʪ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ 

ʚʠʨʫʩʘ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ (ɺʀʏ) [Ding et al., 2010]. 

ɸʥʪʠʙʠʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʝʨʣʦʣʠʨʠʥʘ (perlolyrine), 1-

ʛʠʜʨʦʢʩʠ-ɓ-ʢʘʨʙʦʣʠʥ (1-hydroxy-ɓ-carboline), ʣʶʤʠʭʨʦʤ (lumichrome), 1H-

ʠʥʜʦʣ-ʢʘʨʙʦʢʩʘʣʜʝʢʩʠʜ (1H-indole-3-carboxaldehyde) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ 

ʢʫʣʴʪʫʨʳ ʨʝʜʢʦʛʦ ʨʦʜʘ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ Jishengella endophytica, ʚʳʜʝʣʝʥʥʦʡ ʠʟ 

ʤʘʥʛʨʦʚʦʛʦ ʨʘʩʪʝʥʠʷ Xylocarpus granatum (ʪʘʙʣʠʮʘ 1). ɸʚʪʦʨʳ ʚʳʷʚʠʣʠ 

ʫʤʝʨʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʪʠʧʘ ɸ 

ʧʦʜʪʠʧʘ H1N1 ʩ IC50 ʨʘʚʥʦʡ 38,3, 25,0, 39,7 ʠ 45,9 ʤʢʛ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷʤ Wang ʠ ʩʦʘʚʪʦʨʦʚ 1-ʛʠʜʨʦʢʩʠ-ɓ-ʢʘʨʙʦʣʠʥ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʣʝʢʘʨʩʪʚʦʤ ʦʪ ʚʠʨʫʩʘ H1N1 [Wang et al., 2014; Golinska et al., 

2015]. 

ʇʦʤʠʤʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ, ʧʨʦʪʠʚʦʛʨʠʙʥʳʭ ʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʠʟ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʨʦʜʘ Streptomyces ʚʳʜʝʣʝʥʳ 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʪʘʙʣʠʮʘ 2). ʅʘʧʨʠʤʝʨ, ʠʟ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʨʦʜʘ 

Streptomyces sp. NRRL30566 ï ʵʥʜʦʬʠʪʘ ʣʠʩʪʴʝʚ ʧʘʧʦʨʦʪʥʠʢʘ Grevillea 

pteridifolia, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʝʧʪʠʜʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ ʢʘʢʘʜʫʤʠʮʠʥʳ 

(kakadumicins), ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʠʥʛʠʙʠʨʦʚʘʪʴ ʨʦʩʪ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ ʣʝʛʢʠʭ 

ʣʠʥʠʠ BT20 c IC50 ʨʘʚʥʦʡ 4,5 ʤʢʛ/ʤʣ [Castillo et al., 2003]. ʇʦʤʠʤʦ ʵʪʦʛʦ 

ʢʘʢʘʜʫʤʠʮʠʥʳ ʠʤʝʶʪ ʩʭʦʞʫʶ ʩ ʤʫʥʫʤʙʠʮʠʥʘʤʠ ʘʢʪʠʚʥʦʩʪʴ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʜʝʡʩʪʚʠʷ ʚ ʦʪʥʦʰʝʥʠʠ Bacillus anthracis, Streptococcus pneumonia, Enterococcus 

faecalis ʠ Staphylococcus aureus, ʚʢʣʶʯʘʷ ʤʝʪʠʮʠʣʣʠʥʦʨʝʟʠʩʪʝʥʪʥʳʡ ʰʪʘʤʤ S. 

aureus (MRSA, ATCC 33591) ʠ ʚʘʥʢʦʤʠʮʠʥʦʨʝʟʠʩʪʝʥʪʥʳʡ ʰʪʘʤʤ E. faecalis 

(VREF, ATCC 51299), ʘ ʪʘʢʞʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ Mycobacterium tuberculosis ʠ 

Plasmodium falciparum [Golinska et al., 2015]. 
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ʊʘʙʣʠʮʘ 2. ʇʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠʟ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ-ʵʥʜʦʬʠʪʦʚ. 

 ̄

ʧ/ʧ 
ɸʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ ɸʢʪʠʚʥʦʩʪʴ ʇʨʦʜʫʮʝʥʪ 

ʈʘʩʪʝʥʠʝ-

ʭʦʟʷʠʥ 
ʀʩʪʦʯʥʠʢ 

1.  ʂʘʢʘʜʫʤʠʮʠʥʳ Kakadumycins 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ, 

ʠhʨʦʢʠʡ ʩʧʝʢʪʨ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ 

ʜʝʡʩʪʚʠʷ,  

Streptomyces sp. 

NRRL 30566 

Grevillea 

pteridifolia 
Castillo et al., 2003 

2.  
24-ʜʠʤʝʪʠʣʙʘʬʠʣʦʤʠʮʠʥ 

ʉ1 

24-demethylbafilomycin 

C1 
ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ 

Streptomyces sp. 

CS 

Maytenus 

hookeri 
Zhao et al., 2005 

3.  ʅʘʬʪʦʤʠʮʠʥ ʂ Naphthomycin ʂ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ 
Streptomyces sp. 

CS 

Maytenus 

hookeri 

Lu et al., 2003; Lu 

et al., 2007 

4.  ɼʠʤʝʨʥʳʡ ʜʠʥʘʢʪʠʥ Dimeric dinactin ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ 
Streptomyces sp. 

ls913 

Maytenus 

hookeri 
Lu et al., 2004 

5.  ɼʠʤʝʨʥʳʡ ʥʦʥʘʢʪʠʥ Dimeric nonactin ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ 
Streptomyces sp. 

ls913 

Maytenus 

hookeri 
Lu et al., 2004 

6.  ʃʘʥʩʘʠ Lansai ɸ-D 
ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ  

Streptomyces sp. 

SUC1 

Ficus 

benjamina 

Tuntiwachwuttikul 

et al., 2008; 

Taechowisana et al., 

2009 

7.  
3ô-

ʜʠʤʝʪʠʣʜʠʛʠʜʨʦʤʘʣʜʦʢʩʠʥ 

3ô-

demethyldihydromaldoxin  

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ  

Steganospora sp. 

IBWFE07110 

Robinia 

pseudoacacia 

Schreiber et al., 

2012 

8.  ɼʠʛʠʜʨʦʤʘʣʜʦʢʩʠʥ Dihydromaldoxin 
ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ 

Steganospora sp. 

IBWFE07110 

Robinia 

pseudoacacia 

Schreiber et al., 

2012 

9.  ʉʘʣʘʮʝʠʥʳ ɸ ʠ ɺ Salaceyins ɸ ʠ ɺ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ 
Streptomyces 

laceyi MS53 

Ricinus 

communis L. 

Taechowisan et al., 

2007b 

10.  ʇʪʝʨʦʮʠʜʠʥ Pterocidin ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ 

Streptomyces 

hygroscopicus 

TP-A045 

Pteridium 

aquilinum 
Kim et al., 2006 
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 ̄

ʧ/ʧ 
ɸʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ ɸʢʪʠʚʥʦʩʪʴ ʇʨʦʜʫʮʝʥʪ 

ʈʘʩʪʝʥʠʝ-

ʭʦʟʷʠʥ 
ʀʩʪʦʯʥʠʢ 

11.  ʎʠʢʣʦʛʝʢʩʠʤʠʜ Cycloheximide ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ 
Streptomyces sp. 

YIM56132  

Carex 

baccaus 

Igarashi et al., 2006; 

Huang et al., 2011 

12.  ʀʟʦ-ʮʠʢʣʦʛʝʢʩʠʤʠʜ Iso-ʩycloheximide ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ 
Streptomyces sp. 

YIM56141 

Carex 

baccaus 
Igarashi et al., 2006 

13.  ʉʝʢʦʮʠʢʣʦʛʝʢʩʠʤʠʜʳ ɸ, ɺ Secocycloheximide A, B ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ 
Streptomyces sp. 

YIM56132  

Carex 

baccaus 
Igarashi et al., 2006 

14.  
5,7-ʜʠʤʝʪʦʢʩʠ-4-

ʬʝʥʠʣʢʫʤʘʨʠʥ 

5,7-dimethoxy-4-

phenylcoumarin 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ, 

ʧʨʦʪʠʚʦʬʫʥʛʠʮʠʜʥʘʷ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ  

Streptomyces 

aureofaciens 

CMUAc130 

Zingiber 

officinale 

Rosc. 

Yu et al.,2011; 

Taechowisan et al., 

2005; Taechowisan 

et al., 2007a 

15.  
5,7-ʜʠʤʝʪʦʢʩʠ-4-ʧ-

ʤʝʪʦʢʩʠʣʬʝʥʠʣʢʫʤʘʨʠʥ 

5,7-dimethoxy-4-p-

methoxylphenylcoumarin 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ, 

ʧʨʦʪʠʚʦʬʫʥʛʠʮʠʜʥʘʷ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ  

Streptomyces 

aureofaciens 

CMUAc130 

Zingiber 

officinale 

Rosc. 

Yu et al.,2011; 

Taechowisan et al., 

2005; Taechowisan 

et al., 2007a 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Streptomyces ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʮʝʥʪʘʤʠ 

ʤʘʢʨʦʣʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʝʤʝʡʩʪʚʘ ʙʘʬʠʣʦʤʠʮʠʥʘ (bafilomycins) (ʪʘʙʣʠʮʘ 2). 

ʀʟ ʢʫʣʴʪʫʨʳ Streptomyces sp. YIM56209, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʟʜʦʨʦʚʳʭ ʩʪʝʙʣʝʡ 

ʨʘʩʪʝʥʠʷ Drymaria cordata, ʧʦʣʫʯʝʥʳ 11 ʤʘʢʨʦʣʠʜʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʵʪʦʛʦ 

ʩʝʤʝʡʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʭ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ, ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʠ 

ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʘʥʪʠʧʘʨʘʟʠʪʠʯʝʩʢʠʤ ʠ 

ʠʤʤʫʥʦʜʝʧʨʝʩʩʘʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ [Li  et al., 2010]. ʕʥʜʦʬʠʪʥʦʡ ʢʫʣʴʪʫʨʦʡ 

Streptomyces sp. CS ʦʙʨʘʟʫʶʪʩʷ ʥʦʚʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʙʘʬʠʣʦʤʠʮʠʥʘ: 24-

ʜʠʤʝʪʠʣʙʘʬʠʣʦʤʠʮʠʥ ʉ1 (24 ï demethylbafilomycin C1) ʠ ʧʷʪʴ ʥʦʚʳʭ 16-

ʯʣʝʥʥʳʭ ʙʘʬʠʣʦʤʠʮʠʥʦʚ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʮʠʪʦʪʦʢʩʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ in vitro 

ʚ ʦʪʥʦʰʝʥʠʠ ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʡ MDA-MB-435 [Zhao et al., 2005; Li  et al., 2010]. 

ʇʦʤʠʤʦ ʩʦʝʜʠʥʝʥʠʡ ʩʝʤʝʡʩʪʚʘ ʙʘʬʠʣʦʤʠʮʠʥʘ ʢʫʣʴʪʫʨʦʡ Streptomyces sp. CS, 

ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʝʥʠʷ Maytenus hookeri (ʄʘʡʪʝʥʫʩ ɻʫʢʝʨʘ), 

ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʭʣʦʨʩʦʜʝʨʞʘʱʝʝ ʩʦʝʜʠʥʝʥʠʝ ʠʟ ʛʨʫʧʧʳ ʘʥcʘʤʠʮʠʥʦʚ ï 

ʥʘʬʪʦʤʠʮʠʥ ʂ (naphthomycin K) (ʪʘʙʣʠʮʘ 2; ʨʠʩʫʥʦʢ 2). ʅʘʬʪʦʤʠʮʠʥ ʂ ʦʙʣʘʜʝʪ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʡ ʈ388 ʠ ɸ-549 ʚ 

IC50 ʨʘʚʥʦʡ 0,07 ʠ 3,17 ʤʢʄ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [Lu et al., 2003, 2004]. ʀʟ ʢʫʣʴʪʫʨʳ 

Streptomyces sp. ls9131, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʠʟ Maytenus hookeri, ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ ʜʚʘ ʥʦʚʳʭ ʤʘʢʨʦʪʝʪʨʦʣʠʜʘ ï ʜʠʤʝʨʥʳʡ ʜʠʥʘʢʪʠʥ (dimeric dinactin) 

(ʪʘʙʣʠʮʘ 2; ʨʠʩʫʥʦʢ 2) ʠ ʜʠʤʝʨʥʳʡ ʥʦʥʘʢʪʠʥ (dimeric nonactin) (ʪʘʙʣʠʮʘ 2; 

ʨʠʩʫʥʦʢ 2). ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʜʠʤʝʨʥʳʡ ʜʠʥʘʢʪʠʥ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [Lu et al., 2007]. 

ɻʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʣʘʥʩʘʠ ɸ-D (lansai A-D) (ʪʘʙʣʠʮʘ 

2; ʨʠʩʫʥʦʢ 2) ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʵʥʜʦʬʠʪʥʳʤ ʰʪʘʤʤʦʤ Streptomyces sp. SUC1, 

ʢʦʪʦʨʳʡ ʚʳʜʝʣʝʥ ʠʟ ʬʠʢʫʩʘ Ficus benjamina (ʌʠʢʫʩʘ ɹʝʥʜʞʘʤʠʥʘ). ʃʘʥʩʘʠ ɺ 

ʧʦʢʘʟʘʣ ʩʣʘʙʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʢʣʝʪʦʯʥʦʡ ʣʠʥʠʠ BC (IC50 = 15,03 

ʤʢʛ/ʤʣ), ʣʘʥʩʘʠ ʉ ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ 

LPS- ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ RAW 264.7 ʢʣʝʪʦʢ [Tuntiwachwuttikul et al., 2008; 
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ʉʘʣʘʮʝʠʥ ɸ (Salaceyin ɸ) ʇʪʝʨʦʮʠʜʠʥ (Pterocidin) ʀʟʦ-ʮʠʢʣʦʛʝʢʩʠʤʠʜ (Iso-ʩycloheximide) 

ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʫʣʳ ʥʝʢʦʪʦʨʳʭ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʦʙʨʘʟʫʝʤʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʷʤʠ-

ʵʥʜʦʬʠʪʘʤʠ.  
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Taechowisana et al., 2009]. ɼʚʘ ʩʦʝʜʠʥʝʥʠʷ ʜʠʘʨʠʣ-ʵʬʠʨʦʚ ï 3ô-

ʜʠʤʝʪʠʣʜʠʛʠʜʨʦʤʘʣʜʦʢʩʠʥ (3ô- demethyldihydro- maldoxin) ʠ ʜʠʛʠʜʨʦʤʘʣʜʦʢʩʠʥ 

(dihydromaldoxin), ʦʙʨʘʟʫʶʪʩʷ ʢʫʣʴʪʫʨʦʡ Steganospora sp. IBWFE07110, 

ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʚʝʪʦʢ ʨʘʩʪʝʥʠʷ Robinia pseudoacacia (ʈʦʙʠʥʠʠ ʣʦʞʥʦʘʢʘʮʠʝʚʘʷ), 

ʩʦʙʨʘʥʥʳʭ ʚ ɻʝʨʤʘʥʠʠ (ʪʘʙʣʠʮʘ 2). ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʧʨʝʧʷʪʩʪʚʫʶʪ ʘʢʪʠʚʘʮʠʠ 

ʩʚʷʟʳʚʘʥʠʷ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧʮʠʠ ʩ ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʩʘʡʪʘʤʠ ʛʝʥʘ [Schreiber et 

al., 2012]. 

ʉʦʝʜʠʥʝʥʠʷ 6-ʘʣʢʠʣʩʘʣʠʮʠʣʦʚʳʭ ʢʠʩʣʦʪ (6-alkalysalicilic acids) ï 

ʩʘʣʘʮʝʠʥʳ ɸ ʠ ɺ (Salaceyins ɸ ʠ ɺ) ʦʙʣʘʜʶʪ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʁʚ ʦʪʥʦʰʝʥʠʠ 

ʣʠʥʠʠ ʢʣʝʪʦʢ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʯʝʣʦʚʝʢʘ SKBR3 ʧʨʠ ʟʥʘʯʝʥʠʷʭ IC50 

ʨʘʚʥʦʡ 3,0 ʠ 5,5 ʤʢʄ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 2; ʨʠʩʫʥʦʢ 2). ʇʨʦʜʫʮʝʥʪʦʤ 

ʩʘʣʘʮʝʠʥʦʚ ʷʚʣʷʝʪʩʷ ʢʫʣʴʪʫʨʘ Streptomyces laceyi MS53 [Taechowisan et al, 

2007a]. 

ʀʟ ʵʥʜʦʬʠʪʥʦʡ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ Streptomyces hygroscopicus TP-A045, 

ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʠʟ ʨʘʩʪʝʥʠʷ Pteridium aquilinum (ʆʨʣʷʢ ʦʙʳʢʥʦʚʝʥʥʳʡ), ʙʳʣ 

ʚʳʜʝʣʝʥ ʧʪʝʨʦʮʠʜʠʥ (pterocidin) ï ʩʦʝʜʠʥʝʥʠʝ ʩ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴʶ ʚ 

ʦʪʥʦʰʝʥʠʠ ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʡ ʨʘʢʘ ʯʝʣʦʚʝʢʘ NCI-H522, OVCAR-3, SF539 ʠ 

LOX-IMVI  ʩ IC50 ʨʘʚʥʳʤʠ 2,9, 3,9, 5,0 ʠ 7,1 ʤʢʄ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 2; 

ʨʠʩʫʥʦʢ 2) [Kim et al., 2006; Igarashi et al, 2006; Golinska et al., 2015]. Igarashi ʠ 

ʩʦʘʚʪʦʨʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʚʘ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚʘ ʮʠʢʣʦʛʝʢʩʠʤʠʜ 

(cycloheximide) ʠ ʠʟʦ-ʮʠʢʣʦʛʝʢʩʠʤʠʜ (iso-cycloheximide) (ʪʘʙʣʠʮʘ 2; ʨʠʩʫʥʦʢ 2), 

ʘ ʪʘʢʞʝ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ ʩʝʢʦʮʠʢʣʦʛʝʢʩʠʤʠʜʳ ɸ ʠ ɺ (secocycloheximide A, B) 

(ʪʘʙʣʠʮʘ 2; ʨʠʩʫʥʦʢ 2), ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ 

ʠʥʛʠʙʠʨʫʶʪ ʩʠʥʪʝʟ ʙʝʣʢʘ ʚ ʢʣʝʪʢʘʭ. ʇʨʦʜʫʮʝʥʪʦʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʷʚʣʷʶʪʩʷ ʵʥʜʦʬʠʪʥʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ Streptomyces sp. YIM56132 ʠ 

YIM56141 [Igarashi et al., 2006; Huang et al., 2011]. 

ʇʨʦʪʠʚʦʦʧʫʭʦʣʝʚʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʢʣʝʪʦʢ ʨʘʢʘ ʣʝʛʢʠʭ 

ʧʦʢʘʟʘʣʠ ʩʦʝʜʠʥʝʥʠʷ ʩʝʤʝʡʩʪʚʘ ʘʨʠʣʢʫʤʘʨʠʥʦʚ (arylocoumarins) 5,7-ʜʠʤʝʪʦʢʩʠ-

4-ʬʝʥʠʣʢʫʤʘʨʠʥ (5,7-dimethoxy-4-phenylcoumarin) ʠ 5,7-ʜʠʤʝʪʦʢʩʠ-4-ʧ-

ʤʝʪʦʢʩʠʣʬʝʥʠʣʢʫʤʘʨʠʥ (5,7-dimethoxy-4-p-methoxylphenylcoumarin), ʢʦʪʦʨʳʝ 
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ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʵʥʜʦʬʠʪʥʳʤ ʰʪʘʤʤʦʤ Streptomyces aureofaciens CMUAc130 

(ʪʘʙʣʠʮʘ 2) [Yu et al., 2011; Taechowisan et al., 2005; Taechowisan et al., 2007b]. 

ɸʚʪʦʨʘʤʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ 5,7-ʜʠʤʝʪʦʢʩʠ-4-ʬʝʥʠʣʢʫʤʘʨʠʥ ʤʦʞʝʪ 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʠʣʠ ʟʘʤʝʜʣʷʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʤʝʪʘʩʪʘʟ, ʘ ʚʩʝ ʩʦʝʜʠʥʝʥʠʷ 

ʘʨʠʣʢʫʤʘʨʠʥʦʚ ʠʟ-ʟʘ ʠʭ ʥʠʟʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʜʦʨʦʚʳʤ 

ʢʣʝʪʢʘʤ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʭʠʤʠʦʧʨʦʬʠʣʘʢʪʠʢʠ ʚ ʣʝʯʝʥʠʠ ʨʘʢʘ 

[Taechowisan et al., 2007b; Golinska et al., 2015].  

ʇʦʤʠʤʦ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʵʥʜʦʬʠʪʥʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʩʧʦʩʦʙʥʳ 

ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʩʦʝʜʠʥʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʧʨʦʪʠʚʦʜʠʘʙʝʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʟ ʨʘʩʪʝʥʠʡ Tinospora crispa, Caesalpinia sappans ʠ Curcuma 

aeruginosa Pujiyanto ʠ ʩʦʘʚʪʦʨʘʤʠ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 65 ʢʫʣʴʪʫʨ ʵʥʜʦʬʠʪʦʚ, 12 ʠʟ 

ʢʦʪʦʨʳʭ ʧʨʦʜʫʮʠʨʦʚʘʣʠ ʚʝʱʝʩʪʚʘ, ʠʥʛʠʙʠʨʫʶʱʠʝ ʘʣʴʬʘ-ʛʣʶʢʦʟʠʜʘʟʳ. 

ɻʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʟʘʤʝʜʣʷʣʠ ʨʘʩʧʘʜ 

ʩʣʦʞʥʳʭ ʫʛʣʝʚʦʜʦʚ, ʟʘʜʝʨʞʠʚʘ ̫ʚʩʘʩʳʚʘʥʠʝ ʛʣʶʢʦʟʳ ʚ ʤʳʝhʯʥʳʝ ʠ ʞʠʨʦʚʳʝ 

ʢʣʝʪʢʠ [Pujiyanto et al., 2012]. Akshatha ʠ ʩʦʘʚʪʦʨʘʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʠʥʛʠʙʠʪʦʨʳ ʘʣʴʬʘ-ʘʤʠʣʘʟʳ ʠʟ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ Streptomyces sp. ʠ 

S. longisporoflavus, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʟʦʣʠʨʦʚʘʥ r ʠʟ ʧʨʦʪʠʚʦʜʠʘʙʝʪʠʯʝʩʢʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ Leucas ciliata ʠ Rauwolfia densiflora [Akshatha et al., 

2014]. ʇʦʣʫʯʝʥʥʳʝ ʠʥʛʠʙʠʪʦʨʳ ʘʣʴʬʘ-ʘʤʠʣʘʟʳ ʧʦʢʘʟʘʣʠ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʫ  ʁ

ʘʢʪʠʚʥʦʩʪʴ, ʘʥʘʣʦʛʠʯʥʫʶ ʠʥʛʠʙʠʪʦʨʘʤ ʘʣʴʬʘ-ʛʣʶʢʦʟʠʜʘʟʳ ï ʦʥʠ ʫʣʫʯʰʘʣʠ 

ʨʘʩʱʝʧʣʝʥʠʝ ʧʦʣʠ- ʠ ʦʣʠʛʦʩʘʭʘʨʠʜʦʚ, ʫʤʝʥʴʰʘʷ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʚʩʘʩʳʚʘʥʠʝ 

ʛʣʶʢʦʟʳ ʚ ʢʠʰʝʯʥʠʢʝ [Golinska et al., 2015]. 

ʕʥʜʦʬʠʪʥʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʮʝʥʪʘʤʠ ʚʝʱʝʩʪʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʜʥʠʤʠ ʠʟ ʧʨʠʨʦʜʥʳʭ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʩʨʝʜʩʪʚ ʩʯʠʪʘʶʪʩʷ ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʦʯʠʩʪʢʫ ʦʨʛʘʥʠʟʤʘ ʦʪ ʚʨʝʜʥʳʭ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ. Zhou ʠ ʩʦʘʚʪʦʨʘʤʠ ʠʟ 

ʰʪʘʤʤʘ Streptomyces sp. ï ʵʥʜʦʬʠʪʘ ʠʤʙʠʨʥʦʛʦ ʨʘʩʪʝʥʠʷ Alpinia oxyphylla, ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ 2 ʩʦʝʜʠʥʝʥʠʷ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ï 2,6-ʜʠʤʝʪʦʢʩʠ 

ʪʝʨʝʬʪʘʣʝʚʦʡ ʢʠʩʣʦʪʳ (2,6-dimethoxy terephthalic acid) ʠ ʡʘʥʛʠʥʭʫʘʣʠʥ ɸ 

(yangjinhualine ɸ) [Zhou et al., 2013, 2014; Golinska et al., 2015]. 
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ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʵʥʜʦʬʠʪʥʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʦʛʘʪʳʡ ʠ ʜʘʣʝʢʦ ʝʱʝ ʥʝ 

ʧʦʣʥʦʩʪʴʶ ʠʟʫʯʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʧʨʦʜʫʮʝʥʪʦʚ ʥʦʚʳʭ ʧʨʠʨʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʩʧʝʢʪʨʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠ,̫ ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʡʪʠ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ʆʜʥʘʢʦ, ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʳʩʢʘʥʠʶ ʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʥʝʦʙʭʦʜʠʤʳ ʰʪʘʤʤʳ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʝʥʥʳʝ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ. ɺʚʠʜʫ ʵʪʦʛʦ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʝʣʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʳ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʠʟʦʣʠʨʫʝʤʳʭ ʠʟ ʧʨʠʨʦʜʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʠ ʚʳʜʝʣʝʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʮʝʥʪʦʚ 

ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

. 
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ɻʣʘʚʘ 2. ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

2.1. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

2.1.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ɺr ʜʝʣʝʥʠʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʦʚʦʜʠʣʦʩʴ 

ʠʟ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ ʈʘʤʝʥʩʢʦʛʦ ʠ ʆʟʝʨʩʢʦʛʦ ʨʘʡʦʥʦʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʪʘʙʣʠʮʘ 3) ʠ ʣʠʩʪʴʝʚ 20-ʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ (ʪʘʙʣʠʮʘ 4) ʄʦʩʢʦʚʩʢʦʛʦ 

ʨʝʛʠʦʥʘ. ʆʙʨʘʟʮʳ ʧʦʯʚ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʠʟ ʚʝʨʭʥʠʭ 

ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚ, ʧʦʜ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ; ʩʙʦʨ ʦʙʨʘʟʮʦʚ ʣʠʩʪʴʝʚ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʚʳʜʝʣʝʥʠʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʣʠʩʪʴʝʚ 

ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʜʝʥʴ ʩʙʦʨʘ ʠʣʠ ʚ ʪʝʯʝʥʠʝ ʙʣʠʞʘʡʰʠʭ 

2 ï 3 ʜʥʝʡ. 

2.1.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʣʝʢʪʠʚʥʳʭ ʘʛʝʥʪʦʚ 

ɺ ʢʘʯʝʩʪʚʝ ʩʝʣʝʢʪʠʚʥʳʭ ʘʛʝʥʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ: ʮʠʨʢʦʥ, ʘʜʨʝʥʘʣʠʥ ʠ ʛʝʪʝʨʦʘʫʢʩʠʥ. 

ʎʠʨʢʦʥ ï ʧʨʝʧʘʨʘʪ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʶʪ ʚ ʚʠʜʝ ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ (0,1 

ʤʛ/ʤʣ) ʠʟ ʨʘʩʪʝʥʠʷ ʕʭʠʥʘʮʝʠ ʧʫʨʧʫʨʥʦʡ (Echin§cea purp¼rea). ʆʩʥʦʚʥʳʤ 

ʜʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʧʨʝʧʘʨʘʪʘ ʷʚʣʷʝʪʩʷ ʩʤʝʩʴ ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʳʭ ʢʠʩʣʦʪ 

(0,1 ʛ/ʣ). ʎʠʨʢʦʥ ʘʢʪʠʚʠʟʠʨʫʝʪ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʫ ʨʘʩʪʝʥʠʡ, ʦʙʣʘʜʘʝʪ 

ʩʠʣʴʥʳʤ ʬʫʥʛʠʮʠʜʥʳʤ ʠ ʘʥʪʠʩʪʨʝʩʩʦʚʳʤ ʜʝʡʩʪʚʠʝʤ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʨʝʧʘʨʘʪ ʧʦʜ ʪʦʨʛʦʚʳʤ ʥʘʟʚʘʥʠʝʤ çʎʠʨʢʦʥè (ʅʅʇʇ çʅʕʉʊ ʄè, ʈʦʩʩʠʷ). 

ɸʜʨʝʥʘʣʠʥ ï ʙʠʦʛʝʥʥʳʡ ʘʤʠʥ (ʙʠʦʤʝʜʠʘʪʦʨ), ʢʦʪʦʨʳʡ ʫʯʘʩʪʚʫʝʪ ʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʚ ʚʠʜʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, ʠʛʨʘʷ ʨʦʣʴ 

ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʩʨʝʜʥʠʢʘ ʤʝʞʜʫ ʢʣʝʪʢʘʤʠ ʚ ʩʠʥʘʧʩʘʭ ʞʠʚʦʪʥʳʭ. ɹʳʣ 

ʦʙʥʘʨʫʞʝʥ ʪʘʢʞʝ ʚ ʨʘʩʪʝʥʠʷʭ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʭ ï ʦʨʛʘʥʠʟʤʘʭ, ʣʠʰʝʥʥʳʭ 

ʨʘʟʚʠʪʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʢʣʝʪʢʘʭ ʨʘʩʪʝʥʠʡ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʝʛʫʣʠʨʫʝʪ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʧʦʩʦʙʩʪʚʫʷ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ 

ʢ ʠʟʤʝʥʝʥʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [ʈʦʱʠʥʘ, 2010]. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

cʠʥʪʝʪʠʯʝʩʢʠʡ ʘʜʨʝʥʘʣʠʥ, ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʧʦʜ ʪʦʨʛʦʚʳʤ ʥʘʟʚʘʥʠʝʤ 

çɸʜʨʝʥʘʣʠʥ (ʵʧʠʥʝʬʨʠʥ)è (ʄʦʩʢʦʚʩʢʠʡ ʵʥʜʦʢʨʠʥʥʳʡ ʟʘʚʦʜ, ʈʦʩʩʠʷ). 
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1 

ʊʘʙʣʠʮʘ 3. ʄʝʩʪʘ ʦʪʙʦʨʘ ʠ ʪʠʧʳ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʯʚ. 

 ̄

ʦʙʨʘʟʮʘ 
ʈʘʡʦʥ ʦʪʙʦʨʘ ʦʙʨʘʟʮʘ ʄʝʩʪʦ ʦʪʙʦʨʘ ʦʙʨʘʟʮʘ 

ɻʦʨʠʟʦʥʪ 

ʦʪʙʦʨʘ 

ʦʙʨʘʟʮʘ 

ʊʠʧ ʧʦʯʚʳ 

1 
ʈʘʤʝʥʩʢʠʡ ʨʘʡʦʥ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʦʙʦʯʠʥʘ ʜʦʨʦʛʠ, ʚʙʣʠʟʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ 
ɸ 

ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ 

ʧʦʯʚʘ 

2 

   

                     ǌ

 

ʦʙʦʯʠʥʘ ʜʦʨʦʛʠ ɸ1 
ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ 

ʧʦʯʚʘ  

3 

   

                     ǌ

 

ʦʙʦʯʠʥʘ ʜʦʨʦʛʠ ɸ1 
ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ, 

ʧʝʩʯʘʥʘʷ ʧʦʯʚʘ  

4 

   

                     ǌ

 
ʧʦʣʝ, 

ʚʙʣʠʟʠ ʧʝʩʯʘʥʦʛʦ ʢʘʨɹʝʨʘ 
ɸ1 

ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ 

ʧʦʯʚʘ 

5 

   

                     ǌ

 

ʣʝʩʥʘʷ ʟʦʥʘ ɸ1 ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʦʯʚʘ 

6 
ʆʟʝʨʩʢʠʡ ʨʘʡʦʥ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʦʙʦʯʠʥʘ ʜʦʨʦʛʠ, ʚʙʣʠʟʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ 
ɸ 

ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ 

ʧʦʯʚʘ 

7 

   

                     ǌ

 

ʦʙʦʯʠʥʘ ʜʦʨʦʛʠ ɸ1 
ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ 

ʧʦʯʚʘ 

8 

   

                     ǌ

 

ʦʙʦʯʠʥʘ ʜʦʨʦʛʠ. ɸ1 
ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ, 

ʧʝʩʯʘʥʘʷ ʧʦʯʚʘ  

9 

   

                      ǌ

 
ʧʦʣʝ, ʚʙʣʠʟʠ ʧʝʩʯʘʥʦʛʦ 

ʢʘʨɹʝʨʘ 
ɸ1 

ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ 

ʧʦʯʚʘ 

10 

   

                     ǌ

 

ʣʝʩʥʘʷ ʟʦʥʘ ɸ1 ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʦʯʚʘ 

 



 
 

4
2 

ʊʘʙʣʠʮʘ 4. ʄʝʩʪʦ ʩʙʦʨʘ ʠ ʥʘʟʚʘʥʠʝ ʠʟʫʯʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʅʘʟʚʘʥʠʝ ʨʘʩʪʝʥʠʷ ʉʝʤʝʡʩʪʚʦ ʃʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ
1
 ʄʝʩʪʦ ʦʪʙʦʨʘ ʦʙʨʘʟʮʘ 

Achillea millefolium L. 

(ʪʳʩʷʯʝʣʠʩʪʥʠʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ) 

ɸʩʪʨʦʚʳʝ ʠʣʠ 

ʩʣʦʞʥʦʮʚʝʪʥʳʝ 

(Asteraceae) 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ, 

ʧʨʦʪʠʚʦʤʘʣʷʨʠʡʥʦʝ 

ʛ. ʄʦʩʢʚʘ, ʧʨʠʨʦʜʥʦï

ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʘʨʢ 

çʂʫʟʴʤʠʥʢʠè 

Aloe arborescens L. 

(ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʝ) 

ɸʩʬʦʜʝʣʦʚʳʝ 

(Asphodeloideae) 
ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʛ. ʄʦʩʢʚʘ, ʢʦʤʥʘʪʥʦʝ 

ʨʘʩʪʝʥʠʝ 

Anthoxantum odoratum 

L. (ʜʫʰʠʩʪʳʡ ʢʦʣʦʩʦʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ) 

ɿʣʘʢʠ 

(Poaceae) 
ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʧʦʩʝʣʦʢ ʉʝʤʝʥʦʚʩʢʠʡ 

Arctium lappa L. 

(ʣʦʧʫʭ ʙʦʣʴʰʦʡ) 

ɸʩʪʨʦʚʳʝ ʠʣʠ 

ʩʣʦʞʥʦʮʚʝʪʥʳʝ 

(Asteraceae) 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 
ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʧʦʩʝʣʦʢ ʉʝʤʝʥʦʚʩʢʠʡ 

Convallaria majalis L. 

(ʣʘʥʜʳʰ ʤʘʡʩʢʠʡ) 

 

(Asparagaceae) 
ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʛ. ʄʦʩʢʚʘ, ʧʨʠʨʦʜʥʦï

ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʘʨʢ 

çʂʫʟʴʤʠʥʢʠè 

Fragaria vesca L. 

(ʟʝʤʣʷʥʠʢʘ ʣʝʩʥʘʷ) 

ʈʦʟʦʚʦʮʚʝʪʥʳʝ 

(Rosaceae) 
ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʧʦʩʝʣʦʢ ʉʝʤʝʥʦʚʩʢʠʡ 

                                                           
1
 URL: http://www.mordovnik.ru/atlas 

http://www.mordovnik.ru/atlas
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ʅʘʟʚʘʥʠʝ ʨʘʩʪʝʥʠʷ ʉʝʤʝʡʩʪʚʦ ʃʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ
1
 ʄʝʩʪʦ ʦʪʙʦʨʘ ʦʙʨʘʟʮʘ 

Geranium pratense L. 

(ʛʝʨʘʥʴ ʣʫʛʦʚʘʷ) 

ɻʝʨʘʥʠʝʚʳʝ 

(Geraniaceae) 
ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʧʦʩʝʣʦʢ ʉʝʤʝʥʦʚʩʢʠʡ 

Hippophae rhamnoides 

L. (ʦʙʣʝʧʠʭʘ) 

ʃʦʭʦʚʳʝ 

(Elaeagnaceae) 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʧʦʩʝʣʦʢ ʉʝʤʝʥʦʚʩʢʠʡ 

Lysimachia nummularia 

L. (ʚʝʨʙʝʡʥʠʢ 

ʤʦʥʝʪʯʘʪʳʡ) 

ʇʝʨʚʦʮʚʝʪʥʳʝ 

(Primulaceae) 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʧʦʩʝʣʦʢ ʉʝʤʝʥʦʚʩʢʠʡ 

Matricaria 

matricarioides (ʨʦʤʘʰʢʘ 

ʜʫʰʠʩʪʘʷ, 

ʙʝʟʲʷʟʳʯʢʦʚʘʷ) 

ɸʩʪʨʦʚʳʝ ʠʣʠ 

ʩʣʦʞʥʦʮʚʝʪʥʳʝ 

(Asteraceae) 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʛ. ʄʦʩʢʚʘ, ʧʨʠʨʦʜʥʦï

ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʘʨʢ 

çʂʫʟʴʤʠʥʢʠè 

Melilotus officinalis L. 

(ʜʦʥʥʠʢ 

ʣʝʢʘʨʩʪʚʝʥʥʳʡ) 

ɹʦʙʦʚʳʝ (Fabaceae) ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 
ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʧʦʩʝʣʦʢ ʉʝʤʝʥʦʚʩʢʠʡ 

Mentha arvensis L. 

(ʤʷʪʘ ʧʦʣʝʚʘʷ) 

ʗʩʥʦʪʢʦʚʳʝ 

(Lamiaceae) 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ, 

ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʦʝ 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʧʦʩʝʣʦʢ ʉʝʤʝʥʦʚʩʢʠʡ 

Plantago major L. 

(ʧʦʜʦʨʦʞʥʠʢ ʙʦʣʴʰʦʡ) 

ʇʦʜʦʨʦʞʥʠʢʦʚʳʝ 

(Plantaginaceae) 
ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ  

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʧʦʩʝʣʦʢ ʉʝʤʝʥʦʚʩʢʠʡ 

ʊʘʙʣʠʮʘ 4. ʇʨʦʜʦʣʞʝʥʠʝ 
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ʅʘʟʚʘʥʠʝ ʨʘʩʪʝʥʠʷ ʉʝʤʝʡʩʪʚʦ ʃʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ
1
 ʄʝʩʪʦ ʦʪʙʦʨʘ ʦʙʨʘʟʮʘ 

Rosa cinnamomea 

(ʰʠʧʦʚʥʠʢ ʢʦʨʠʯʥʳʡ) 

ʈʦʟʦʚʦʮʚʝʪʥʳʝ 

(Rosaceae) 
ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ,  

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʧʦʩʝʣʦʢ ʉʝʤʝʥʦʚʩʢʠʡ 

Rubus idaeus L. 

(ʤʘʣʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ) 

ʈʦʟʦʚʦʮʚʝʪʥʳʝ 

(Rosaceae) 
ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʧʦʩʝʣʦʢ ʉʝʤʝʥʦʚʩʢʠʡ 

Tanacetum vulgare L. 

(ʧʠʞʤʘ ʦʙʳʢʥʦʚʝʥʥʘʷ) 

ɸʩʪʨʦʚʳʝ ʠʣʠ 

ʩʣʦʞʥʦʮʚʝʪʥʳʝ 

(Asteraceae) 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʝ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʛ. ʄʦʩʢʚʘ, ʧʨʠʨʦʜʥʦï

ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʘʨʢ 

çʂʫʟʴʤʠʥʢʠè 

Taraxacum officinale L. 

(ʦʜʫʚʘʥʯʠʢ 

ʣʝʢʘʨʩʪʚʝʥʥʳʡ) 

ɸʩʪʨʦʚʳʝ ʠʣʠ 

ʩʣʦʞʥʦʮʚʝʪʥʳʝ 

(Asteraceae) 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʛ. ʄʦʩʢʚʘ, ʧʨʠʨʦʜʥʦï

ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʘʨʢ 

çʂʫʟʴʤʠʥʢʠè 

Trifolium pratense L. 

(ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ) 

ɹʦʙʦʚʳʝ 

(Fabaceae) 
ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʝ, ʧʨʦʪʠʚʦʤʘʣʷʨʠʡʥʦʝ 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʧʦʩʝʣʦʢ ʉʝʤʝʥʦʚʩʢʠʡ 

Urtica dioica L. 

(ʢʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ) 

 

(Urticaceae) 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʧʦʩʝʣʦʢ ʉʝʤʝʥʦʚʩʢʠʡ 

Viola odorata L. 

(ʬʠʘʣʢʘ ʜʫʰʠʩʪʘʷ) 

 

(Viol§ceae) 

ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʦʝ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʛ. ʄʦʩʢʚʘ, ʧʨʠʨʦʜʥʦï

ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʘʨʢ 

çʂʫʟʴʤʠʥʢʠè 

ʊʘʙʣʠʮʘ 4. ʇʨʦʜʦʣʞʝʥʠʝ 
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ɻʝʪʝʨʦʘʫʢʩʠʥ ï ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠʟ ʛʨʫʧʧʳ 

ʘʫʢʩʠʥʦʚ. ɺ ʤʘʣʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʛʝʪʝʨʦʘʫʢʩʠʥ ʩʪʠʤʫʣʠʨʫʝʪ, ʚ ʙʦʣʴʰʠʭ ï 

ʠʥʛʠʙʠʨʫʝʪ ʨʦʩʪ ʨʘʩʪʝʥʠʡ [ɻʘʣʘʢʪʠʦʥʦʚ, 1988]. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʨʝʧʘʨʘʪ çɻʝʪʝʨʦʘʫʢʩʠʥè (ʆʆʆ ʆʨʪʦʥ, ʈʦʩʩʠʷ), ʜʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʢʘʣʠʝʚʘʷ ʩʦʣʴ ʠʥʜʦʣʠʣ-3-ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪ r (50 ʛ/ʢʛ).   

ʀʥʜʦʣʠʣ-3-ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (ʀʋʂ) - ʙʠʦʛʝʥʥʳʡ ʘʤʠʥ (ʙʠʦʤʝʜʠʘʪʦʨ), 

ʬʠʪʦʛʦʨʤʦʥ, ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. ʆʙʨʘʟʫʝʪʩʷ ʠʟ ʘʤʠʥʦʢʠʩʣʦʪʳ 

ʪʨʠʧʪʦʬʘʥʘ ʚ ʣʠʩʪʴʷʭ, ʘ ʟʘʪʝʤ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʨʘʩʪʫʱʠʝ ʩʪʝʙʣʠ ʠ ʢʦʨʥʠ 

ʨʘʩʪʝʥʠʡ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʀʋʂ ʘʢʪʠʚʠʨʫʶʪʩʷ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ 

ʧʨʦʪʦʧʣʘʟʤʝ, ʠʟʤʝʥʷʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʳʭʘʥʠʷ, ʫʨʦʚʝʥʴ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʢʠʩʣʦʨʦʜʥʳʡ ʦʙʤʝʥ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʚʘʞʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʨʦʩʪʘ ʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʨʘʩʪʝʥʠʷʭ [Herbert et al., 1964].  

2.2. ʄʝʪʦʜʳ ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʧʦʯʚʳ ʠ ʨʘʩʪʝʥʠʡ 

2.2.1. ʉʝʣʝʢʪʠʚʥʦʝ ʚʳʜʝʣʝʥʠʝ ʘʢʪʠʥʙʘʢʪʝʨʠʡ ʠʟ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ɺr ʜʝʣʝʥʠʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʦʩʝʚʘ ʥʘ ʦʨʛʘʥʠʯʝʩʢʫʶ ʩʨʝʜʫ 2 ɻʘʫʟʝ
2
 

ʠ ʦʚʩʷʥʳʡ ʘʛʘʨ
2
 [ɻʘʫʟʝ ʠ ʜʨ., 1983]. 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʩʫʩʧʝʥʟʠʡ 100 ʤʛ ʧʦʯʚʳ ʧʦʤʝʱʘʣʠ ʚ 10 ʤʣ 

ʩʪʝʨʠʣʴʥʦʡ ʚʦʜʳ, ʚʩʪʨʷʭʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ, ʟʘʪʝʤ ʩʫʩʧʝʥʟʠʶ ʨʘʟʚʦʜʠʣʠ 

ʚ ʦʪʥʦʰʝʥʠʠ 1:1000 ʠ 1:10000 ʠ ʚʳʩʝʚʘʣʠ ʥʘ ʯʘʰʢʠ ʇʝʪʨʠ ʩ ʩʝʣʝʢʪʠʚʥʦʡ 

ʩʨʝʜʦʡ. 

ɺ ʩʨʝʜʫ, ʥʘ ʢʦʪʦʨʫʶ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦʩʝʚ ʧʦʯʚʝʥʥʳʭ ʩʫʩʧʝʥʟʠʡ, 

ʜʦʙʘʚʣʷʣʠ ʘʜʨʝʥʘʣʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 1 ʤʢʛ/ʤʣ ʠʣʠ ʛʝʪʝʨʦʘʫʢʩʠʥ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 20 ʤʢʛ/ʤʣ. ʊʘʢʞʝ ʚ ʩʨʝʜʳ ʜʦʙʘʚʣʷʣʠ ʘʥʪʠʙʠʦʪʠʢʠ: ʥʘʣʠʜʠʢʩʦʚʫʶ 

ʢʠʩʣʦʪʫ (20 ʤʢʛ/ʤʣ) ʜʣʷ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʩʪʝʣʶʱʠʭʩʷ ʙʘʢʪʝʨʠʡ ʠ 

ʘʤʬʦʪʝʨʠʮʠʥ ɺ (50 ʤʢʛ/ʤʣ) ʜʣʷ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʛʨʠʙʦʚ [ʊʝʨʝʭʦʚʘ ʠ ʜʨ., 

1990; Gurung et al., 2009]. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘʣʠʜʠʢʩʦʚʘʷ ʢʠʩʣʦʪʘ ʚ ʫʢʘʟʘʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪʘ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ [ɸʣʬʝʨʦʚʘ ʠ ʜʨ., 1989]. 

                                                           
2
 ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ çʉʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜè. 
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ʇʦʩʝʚ ʧʦʯʚʝʥʥʳʭ ʩʫʩʧʝʥʟʠʡ ʧʨʦʚʦʜʠʣʠ ʚ ʩʝʤʠʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. 

ɿʘʩʝʷʥʥʳʝ ʯʘʰʢʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ ʧʨʠ 28Áʉ. 

2.2.2. ʉʝʣʝʢʪʠʚʥʦʝ ʚʳʜʝʣʝʥʠʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ 1 ʛ ʨʘʩʪʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʦʯʠʱʘʣʠ ʦʪ 

ʟʝʤʣʠ ʠ ʪʱʘʪʝʣʴʥʦ ʧʨʦʤʳʚʘʣʠ ʧʦʜ ʧʨʦʪʦʯʥʦʡ ʚʦʜʦʡ. ʇʦʚʝʨʭʥʦʩʪʥʫʶ 

ʩʪʝʨʠʣʠʟʘʮʠʶ ʣʠʩʪʴʝʚ ʧʨʦʚʦʜʠʣʠ ʚ 75% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ, 

ʟʘʪʝʤ ʚ 1% ʨʘʩʪʚʦʨʝ ʛʠʧʦʭʣʦʨʠʪʘ ʥʘʪʨʠʷ (NaOCl) ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ. ɼʘʣʝʝ 

ʦʙʨʘʟʮʳ ʧʨʦʤʳʚʘʣʠ 3 ʨʘʟʘ ʩʪʝʨʠʣʴʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʚʳʜʝʨʞʠʚʘʣʠ 

ʚ 10% ʨʘʩʪʚʦʨʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ (NaHCO3) ʚ ʪʝʯʝʥʠʝ 5 ï 10 ʤʠʥʫʪ 

[Bacon, 1988; Ara¼jo et al., 2000; Otoguro et al., 2001; Cao et al., 2004; Omarjee et 

al., 2004; Qin et al., 2009]. ɿʘʪʝʤ ʨʘʩʪʠʪʝʣʴʥʳʝ ʪʢʘʥʠ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʨʘʩʪʚʦʨʝ 

ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 20 ʤʢʛ/ʤʣ ʠʣʠ ʚ ʨʘʩʪʚʦʨʝ ʮʠʨʢʦʥʘ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 1 ʤʢʛ/ʤʣ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʪʚʦʨʳ 

ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʠ ʮʠʨʢʦʥʘ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʤʝʤʙʨʘʥʥʳʡ ʬʠʣʴʪʨ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 

0,22 ʤʢʤ ʩ ʮʝʣʴʶ ʩʪʝʨʠʣʠʟʘʮʠʠ ʨʘʩʪʚʦʨʦʚ. ʇʦʩʣʝ ʧʨʝʜʦʙʨʘʙʦʪʢʠ 

ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʠ ʮʠʨʢʦʥʦʤ ʦʙʨʘʟʮʳ ʣʠʩʪʴʝʚ ʥʘʨʝʟʘʣʠ ʤʘʣʝʥʴʢʠʤʠ ʢʫʩʦʯʢʘʤʠ, 

ʧʦʤʝʱʘʣʠ ʚ ʧʨʦʙʠʨʢʠ ʩʦ ʩʪʝʨʠʣʴʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ (10 ʤʣ) ʠ 

ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 28Áʉ, 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʝʨʝʤʝʰʠʚʘʷ. ʇʦʣʫʯʝʥʥʳʝ ʩʫʩʧʝʥʟʠʠ ʚʳʩʝʚʘʣʠ ʪʨʘʜʠʮʠʦʥʥʳʤ 

ʤʝʪʦʜʦʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʦʩʝʚʘ ʥʘ ʦʨʛʘʥʠʯʝʩʢʫʶ ʩʨʝʜʫ 2 ɻʘʫʟʝ ʠ ʦʚʩʷʥʳʡ ʘʛʘʨ 

[ɻʘʫʟʝ ʠ ʜʨ., 1983], ʟʘʪʝʤ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 28Áʉ ʚ ʪʝʯʝʥʠʝ 3-ʭ 

ʥʝʜʝʣʴ.  

ʇʦʩʝʚ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ 

ʜʝʩʷʪʠʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ɿʘʩʝʷʥʥʳʝ ʯʘʰʢʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 3-ʭ 

ʥʝʜʝʣʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 28Áʉ. 

ɺʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʪʝʨʠʣʠʟʘʮʠʠ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʟʘʢʣʶʯʘʣʩʷ ʚ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʠ 

ʜʘʣʴʥʝʡʰʝʤ ʧʦʩʝʚʝ ʥʘ ʦʨʛʘʥʠʯʝʩʢʠʡ ʘʛʘʨ 2 ɻʘʫʟʝ ʧʦʩʣʝʜʥʠʭ ʧʦʨʮʠʡ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʢʦʪʦʨʦʡ ʧʨʦʤʳʚʘʣʠ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ. ɿʘʪʝʤ 
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ʯʘʰʢʠ ʇʝʪʨʠ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʥʝʜʝʣʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 28ÁC. ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʟʘʢʣʶʯʘʣʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʦʪʧʝʯʘʪʢʦʚ 

ʩʪʝʨʠʣʠʟʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʢʘʥʝʡ ʣʠʩʪʴʝʚ ʥʘ ʦʨʛʘʥʠʯʝʩʢʦʤ ʘʛʘʨʝ 2 

ɻʘʫʟʝ, ʧʦʩʣʝ ʯʝʛʦ ʯʘʰʢʠ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 3-ʭ 

ʥʝʜʝʣʴ ʧʨʠ 28ÁC [Qin et al., 2009]. ʆʪʩʫʪʩʪʚʠʝ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʥʘ ʯʘʰʢʘʭ ʛʦʚʦʨʠʣ 

ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʝʨʠʣʠʟʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ. 

2.3. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʫʯʝʪ ʚʳʜʝʣʝʥʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʂʦʣʠʯʝʩʪʚʦ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʚ 1 ʛʨʘʤʤʝ ʧʦʯʚʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʡ ʪʢʘʥʠ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʯʠʩʣʫ ʢʦʣʦʥʠʡ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʚʳʩʝʚʝ ʥʘ ʘʛʘʨʦʚʫʶ ʩʨʝʜʫ. 

ɺʳʨʦʩʰʠʝ ʢʦʣʦʥʠʠ ʚʳʜʝʣʷʣʠ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʠ ʦʧʨʝʜʝʣʷʣʠ ʠʭ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ.  

 ɼʣʷ ʦʮʝʥʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʚ ʧʦʯʚʝ ʠ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʠʝ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ 

[ʇʣʘʪʦʥʦʚ, 2000; Gorban et al., 2010]. 

2.4. ʆʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ɺʳʨʦʩʰʠʝ ʥʘ ʯʘʰʢʘʭ ʇʝʪʨʠ ʢʦʣʦʥʠʠ ʚʳʜʝʣʷʣʠ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʚ 

ʧʨʦʙʠʨʢʠ ʩʦ ʩʢʦʝhʥʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʘʛʘʨʦʤ 1 ɻʘʫʟʝ, ʦʚʩʷʥʳʤ ʘʛʘʨʦʤ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʤ ʘʛʘʨʦʤ 2 ɻʘʫʟʝ [ɻʘʫʟʝ ʠ ʜʨ., 1983]. ʂʘʞʜʫʶ ʧʝʨʝʩʝʷʥʥʫʶ 

ʢʦʣʦʥʠʶ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʦʜʦʚʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʤʦʞʥʦ ʙʳʣʦ ʫʩʪʘʥʦʚʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʨʘʟʥʳʭ ʨʦʜʦʚ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʦʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʰʪʘʤʤʦʚ ʠʟʫʯʘʣʠ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ (ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʘʣʴʥʳʝ) ʧʨʠʟʥʘʢʠ ʚʳʜʝʣʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʠ ʛʝʥʦʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʢʫʣʴʪʫʨ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʢʫʣʴʪʫʨ ʦʧʨʝʜʝʣʷʣʠ, ʠʩʧʦʣʴʟʫʷ 

ʦʧʨʝʜʝʣʠʪʝʣʴ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ [ɻʘʫʟʝ ʠ ʜʨ., 1983], ʦʧʨʝʜʝʣʠʪʝʣʴ ɹʝʨʜʞʠ 
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[ʆʧʨʝʜʝʣʠʪʝʣʴ ʙʘʢʪʝʨʠʡ ɹʝʨʜʞʠ, 1997; Yamaguchi, 1965] ʠ ʙʘʟʳ ʜʘʥʥʳʭ 

GenBank NCBI
3
 ʠ Ribosomal Database Project

4
 (RDP). 

2.4.1. ʀʟʫʯʝʥʠʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʠʟʫʯʘʣʠ ʫ ʢʫʣʴʪʫʨ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ 

ʤʠʥʝʨʘʣʴʥʦʤ ʘʛʘʨʝ 1 ɻʘʫʟʝ ʠ ʦʚʩʷʥʦʤ ʘʛʘʨʝ [ɻʘʫʟʝ ʠ ʜʨ., 1983], ʧʨʦʩʤʘʪʨʠʚʘʷ ʚ 

ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ OLYMPUS BX-41 ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ Ĭ200, Ĭ400 ʠ Ĭ1000 

ʤʢʤ. 

ʂʫʣʴʪʫʨʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦ ʦʢʨʘʩʢʝ ʚʦʟʜʫʰʥʦʛʦ ʠ 

ʩʫʙʩʪʨʘʪʥʦʛʦ ʤʠʮʝʣʠʷ, ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʩʪʚʦʨʠʤʳʭ ʧʠʛʤʝʥʪʦʚ ʠ ʭʘʨʘʢʪʝʨʫ ʨʦʩʪʘ 

ʢʫʣʴʪʫʨ ʥʘ ʤʠʥʝʨʘʣʴʥʦʤ ʘʛʘʨʝ 1 ɻʘʫʟʝ ʠ ʦʨʛʘʥʠʯʝʩʢʦʤ ʘʛʘʨʝ 2 ɻʘʫʟʝ. 

2.4.2. ʀʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ  

ʀʟʦʤʝʨʳ ʜʠʘʤʠʥʦʧʠʤʝʣʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ɼɸʇʂ) ʠ ʘʥʘʣʠʟ 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʭ ʩʘʭʘʨʦʚ ʚ ʛʠʜʨʦʣʠʟʘʪʘʭ ʮʝʣʳʭ ʢʣʝʪʦʢ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʚʦʩʭʦʜʷʱʝʡ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚ ʮʝʣʣʶʣʦʟʥʦʤ 

ʩʣʦʝ [Lechevalier et al., 1971]. ɹʠʦʤʘʩʩʫ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʥʘʨʘʱʠʚʘʣʠ ʚ ʢʦʣʙʘʭ 

ʕʨʣʝʥʤʝʡʝʨʘ ʦʙʲʝʤʦʤ 750 ʤʣ, ʩʦʜʝʨʞʘʱʠʭ 150 ʤʣ ʞʠʜʢʦʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʨʝʜʳ 

2 ɻʘʫʟʝ, ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʢʘʯʘʥʠʠ (180 ʦʙ/ʤʠʥ) ʚ ʪʝʯʝʥʠʝ 4 ï 10 ʩʫʪʦʢ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 28Áʉ. 

ʄʠʮʝʣʠʡ ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ, ʧʨʦʤʳʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, 

ʵʪʘʥʦʣʦʤ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʩʫʰʠʚʘʣʠ ʧʨʠ 28Áʉ. ʉʫʭʦʡ ʤʠʮʝʣʠʡ ʨʘʩʪʠʨʘʣʠ ʚ 

ʩʪʫʧʢʝ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ɼɸʇʂ ʤ  rʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʫʩʣʦʚʠʷ 

ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʣʠʟʘ ʤʠʮʝʣʠʷ: 1 ʤʛ ʩʫʭʦʛʦ, ʨʘʩʪʝʨʪʦʛʦ ʚ ʩʪʫʧʢʝ, ʤʠʮʝʣʠʷ 

ʧʦʤʝʱʘʣʠ ʚ ʘʤʧʫʣʫ ʩ 10 ʤʢʣ 6ʥ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ (HCl) [ʃʠ, 2003]. ɸʤʧʫʣʳ 

ʟʘʧʘʠʚʘʣʠ ʠ ʧʦʤʝʱʘʣʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʣʠʟʘ ʚ ʩʫʰʠʣʴʥʳʡ ʰʢʘʬ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 105Áʉ ʥʘ 18 ʯʘʩʦʚ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ 1 ʤʢʣ ʛʠʜʨʦʣʠʟʘʪʘ ʥʘʥʦʩʠʣʠ 

ʥʘ ʮʝʣʣʶʣʦʟʥʫʶ ʧʣʘʩʪʠʥʢʫ çMerkè ʠ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʥʘ ʪʦʪ ʞʝ ʣʠʩʪ 

                                                           
4
 URL: http://www.ncbi.nlm.nih.gov/blast 

5
 URL: http://rdp.cme.msu.edu 
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ʥʘʥʦʩʠʣʠ 1 ʤʢʣ 0,01ʄ ʨʘʩʪʚʦʨʘ ɼɸʇʂ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʘʣ LL- ʠ ʤʝʟʦ-ɼɸʇʂ. 

ɺʦʩʭʦʜʷʱʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʤʝʪʘʥʦʣ: 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ: 6ʥ ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘ: ʧʠʨʠʜʠʥ (80:26:4:10) ʚ ʪʝʯʝʥʠʝ      

3 ï 5 ʯʘʩʦʚ. ʇʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ ʣʠʩʪ ʦʙʨʘʙʘʪʳʚʘʣʠ ʥʠʥʛʠʜʨʠʥʦʚʳʤ ʨʘʩʪʚʦʨʦʤ 

ʠ ʥʘʛʨʝʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100Áʉ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ 

ʧʷʪʝʥ. ʇʷʪʥʘ ʦʙʝʠʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ɼɸʇʂ ʠʤʝʣʠ ʦʣʠʚʢʦʚʦ-ʟʝʣʝʥʳʡ ʮʚʝʪ, ʙʳʩʪʨʦ 

ʞʝʣʪʝʣʠ ʥʘ ʚʦʟʜʫʭʝ. ɼʨʫʛʠʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʚ ʛʠʜʨʦʣʠʟʘʪʝ ʦʙʨʘʟʦʚʳʚʘʣʠ 

ʬʠʦʣʝʪʦʚʳʝ ʧʷʪʥʘ ʠ ʜʚʠʛʘʣʠʩʴ ʙʳʩʪʨʝʝ, ʯʝʤ ɼɸʇʂ. Rf ʫ ʤʝʟʦ-ɼɸʇʂ ʤʝʥʴʰʝ, 

ʯʝʤ ʫ LL-ɼɸʇʂ, ʧʦʵʪʦʤʫ ʧʷʪʥʦ ʤʝʟʦ-ɼɸʇʂ ʨʘʩʧʦʣʦʞʝʥʳ ʙʣʠʞʝ ʢ ʣʠʥʠʠ 

ʥʘʥʝʩʝʥʠʷ, ʯʝʤ LL-ɼɸʇʂ. ɺ ʛʠʜʨʦʣʠʟʘʪʘʭ ʥʝʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨ ʧʨʦʷʚʣʷʣʦʩʴ 

ʧʷʪʥʦ OH-ʠʟʦʤʝʨʘ ɼɸʇʂ, Rf ʢʦʪʦʨʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʤʝʟʦ-ɼɸʇʂ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʭ ʩʘʭʘʨʦʚ ʚ ʛʠʜʨʦʣʠʟʘʪʘʭ ʮʝʣʳʭ 

ʢʣʝʪʦʢ 5 ʤʛ ʩʫʭʦʛʦ ʤʠʮʝʣʠʷ ʧʦʤʝʱʘʣʠ ʚ ʘʤʧʫʣʫ ʩ 100 ʤʢʣ 1ʥ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ 

(H2SO4), ʘʤʧʫʣʫ ʟʘʧʘʠʚʘʣʠ. ɻʠʜʨʦʣʠʟ ʤʠʮʝʣʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ ʥʘ 

ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ. ʂ ʛʠʜʨʦʣʠʟʘʪʫ ʧʨʠʣʠʚʘʣʠ ʥʘʩʳʱʝʥʥʳʡ ʨʘʩʪʚʦʨ 

ʛʠʜʨʦʢʩʠʜʘ ʙʘʨʠʷ (Ba(OH)2) ʠ ʜʦʚʦʜʠʣʠ pH ʨʘʩʪʚʦʨʘ ʜʦ 5,0 ï 5,5. ʆʩʘʜʦʢ 

ʦʪʜʝʣʷʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 3000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ. ʂ 

ʥʘʜʦʩʘʜʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠʣʠʚʘʣʠ 500 ʤʢʣ ʭʣʦʨʦʬʦʨʤʘ ʠ ʫʧʘʨʠʚʘʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 28Á ï 37Áʉ. ʉʫʭʦʡ ʦʩʪʘʪʦʢ ʨʘʩʪʚʦʨʷʣʠ ʚ 40 ʤʢʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ 

ʚʦʜʳ ʠ 2 ʤʢʣ ʛʠʜʨʦʣʠʟʘʪʘ ʥʘʥʦʩʠʣʠ ʥʘ ʮʝʣʣʶʣʦʟʥʫʶ ʧʣʘʩʪʠʥʢʫ çMerkè. ɺ 

ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦ 1 ʤʢʣ ʩʤʝʩʠ ʩʘʭʘʨʦʚ: ʛʘʣʘʢʪʦʟʳ, ʛʣʶʢʦʟʳ, 

ʤʘʥʥʦʟʳ, ʘʨʘʙʠʥʦʟʳ, ʢʩʠʣʦʟʳ, ʨʘʤʥʦʟʳ. ʈʘʟʜʝʣʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʭ 

ʩʘʭʘʨʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʩʠʩʪʝʤʝ ʙʝʥʟʦʣ: ʥ-ʙʫʪʘʥʦʣ: ʧʠʨʠʜʠʥ: ʚʦʜʘ (10:50:30:30), 

ʧʨʝʜʣʦʞʝʥʥʦʡ Gaillardôʦʤ [Gaillard, 1953]. ʇʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ ʭʨʦʤʘʪʦʛʨʘʤʤʳ 

ʩʘʭʘʨʘ ʧʨʦʷʚʣʷʣʠ ʢʠʩʣʳʤ ʘʥʠʣʠʥ-ʬʪʘʣʘʪʦʤ ï ʨʝʘʛʝʥʪʦʤ çFlukaè ʠ ʥʘʛʨʝʚʘʣʠ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100Áʉ ʚ ʪʝʯʝʥʠʝ 3 ï 4 ʤʠʥʫʪ. ʅʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʩʘʭʘʨʘ ʦʪ 

ʩʪʘʨʪʦʚʦʡ ʣʠʥʠʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʛʘʣʘʢʪʦʟʘ, ʛʣʶʢʦʟʘ, 

ʤʘʥʥʦʟʘ, ʘʨʘʙʠʥʦʟʘ, ʢʩʠʣʦʟʘ, ʨʘʤʥʦʟʘ. ʇʷʪʥʘ ʛʝʢʩʦʟ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʠʤʝʣʠ 

ʙʫʨʫʶ ʦʢʨʘʩʢʫ, ʧʝʥʪʦʟ ï ʢʨʘʩʥʫʶ.  
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʭʨʦʤʘʪʦʛʨʘʤʤ ʜʘʥʥʳʭ ʦ ʩʦʩʪʘʚʝ ʢʣʝʪʦʯʥʳʭ 

ʩʪʝʥʦʢ ʦʧʨʝʜʝʣʷʣʠ ʨʦʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢʫʣʴʪʫʨ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ 

ʦʧʨʝʜʝʣʠʪʝʣʷ ɹʝʨʜʞʠ [ʆʧʨʝʜʝʣʠʪʝʣʴ ʙʘʢʪʝʨʠʡ ɹʝʨʜʞʠ, 1997] ʠ ʤʘʪʝʨʠʘʣ r

ʩʨʘʚʥʝʥʠʷ ʩʦʩʪʘʚʘ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʫ ʨʘʟʣʠʯʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ [Yamaguchi, 

1965]. 

2.4.3. ʀʟʫʯʝʥʠʝ ʛʝʥʦʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ  

ʀʟʫʯʝʥʠʝ ʛʝʥʦʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚʢʣʶʯʘʣʦ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

ʚr ʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʢʣʝʪʦʯʥʦʡ ʙʠʦʤʘʩʩʳ, ʘʤʧʣʠʬʠʢʘʮʠʶ ʇʎʈ-ʬʨʘʛʤʝʥʪʦʚ 

ʛʝʥʦʚ 16S ʨʈʅʂ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʵʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ, 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ 16S ʨʈʅʂ ʠ ʘʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʠʟ ʙʠʦʤʘʩʩʳ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ 

ʞʠʜʢʦʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʨʝʜʝ 2 ɻʘʫʟʝ, ʧʨʠʤʝʥʷʷ ʥʘʙʦʨ ʜʣʷ ʚʳʜʝʣʝʥʠʷ Power Soil 

DNA Isolation Kit  (MO BIO, ʉʐɸ) ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʄʘʥʫʯʘʨʦʚʦʡ ʅ.ɸ. 

[ʄʘʥʫʯʘʨʦʚʘ, 2010]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ) ʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʇʎʈ-ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ 16S ʨʈʅʂ, ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʘʡʤʝʨʦʚ: 27f ï 1492r (ʉʀʅʊʆʃ, ʈʦʩʩʠʷ) 

(ʪʘʙʣʠʮʘ 5). ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʘʤʧʣʠʬʠʢʘʪʦʨʝ 2720 

Thermal Cycler (Applied Biosystems, ʉʐɸ) ʚ ʩʣʝʜʫʶʱʝʤ ʪʝʤʧʝʨʘʪʫʨʥʦ-

ʚʨʝʤʝʥʥʦʤ ʨʝʞʠʤʝ: ʠʥʠʮʠʠʨʫʶʱʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 94Üʉ ï 4 ʤʠʥʫʪʳ, 30 ʮʠʢʣʦʚ: 

94Üʉ ï 1 ʤʠʥʫʪʳ, 51Üʉ ï 1 ʤʠʥʫʪʳ ʠ 72Üʉ ï 2 ʤʠʥʫʪʳ, ʟʘʪʝʤ ʬʠʥʘʣʴʥʘʷ 

ʵʣʦʥʛʘʮʠʷ ʜʣʷ ʜʦʩʪʨʦʡʢʠ ʥʝʟʘʚʝʨʰʝʥʥʳʭ ʮʝʧʝʡ ʧʨʠ 72Üʉ ï 10 ʤʠʥʫʪ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʘʤʧʣʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ʨʝʘʛʝʥʪʦʚ GenPak qPCR 

Core (ʆʆʆ çʃʘʙʦʨʘʪʦʨʠʷ ʀʟʦʛʝʥè, ʈʦʩʩʠʷ) ʩʦʜʝʨʞʘʱʠʡ 3,2 ʧʄ ʢʘʞʜʦʛʦ 

ʧʨʘʡʤʝʨʘ, 1ɽʜ. Taq ɼʅʂ ʧʦʣʠʤʝʨʘʟʳ, 200 ʤʢʄ ʜʝʟʦʢʩʠʥʫʢʣʝʦʟʠʜʪʨʠʬʦʩʬʘʪʳ, 

2,5 ʤM MgCl2 ʠ 175 ʥʛ ʢʘʞʜʦʡ ɼʅʂ ʤʘʪʨʠʮʳ. ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʤʝʩʠ ï 20 ʤʢʣ. 
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 ʊʘʙʣʠʮʘ 5. ʇʨʘʡʤʝʨʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʨʘʙʦʪʝ. 

ʅʘʟʚʘʥʠʝ ʧʨʘʡʤʝʨʘ 5ô ï 3ô ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

27f AGAGTTTGATCCTGGCTCAG 

341f ïgcd CCTACGGGAGGCAGCAG 

785f GGMTTAGATACCTGGTAGTCC 

907r CCGTCAATTCCTTTGAGTTT 

1100r GGGTTGCGCTCGTTG 

1492r TACGGYTACCTTGTTACGACTT 

ʇʨʦʜʫʢʪʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʦʜʚʝʨʛʘʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʵʣʝʢʪʨʦʬʦʨʝʟʫ ʚ 

1%-ʥʦʤ ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʧʨʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 120 ɺ/ʩʤ, ʩʠʣʝ 

ʪʦʢʘ 33 ʤɸ/ʩʤ ʠ ʦʢʨʘʰʠʚʘʣʠ ʵʪʠʜʠʫʤ ʙʨʦʤʠʜʦʤ. ɺ ʢʘʯʝʩʪʚʝ 

ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ ʙʫʬʝʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 1Ĭʪʨʠʩ-ʙʦʨʘʪʥʳʡ ʙʫʬʝʨ [10Ĭʊɺɽ 

ʙʫʬʝʨ: 0,89 ʄ ʪʨʠʩ-HCl (108 ʛ/ʣ); 0,89 ʄ ʙʦʨʥʘʷ ʢʠʩʣʦʪʘ (55 ʛ/ʣ); 20 ʤʄ ʕɼʊɸ 

(9,3 ʛ/ʣ)] [ʄʘʥʫʯʘʨʦʚʘ, 2010]. ʇʦʩʣʝ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʧʦʣʦʩʳ 

ɼʅʂ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠ ʚ ʧʨʦʭʦʜʷʱʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʩʚʝʪʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ 16S ʨʈʅʂ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ ʧʨʘʡʤʝʨʦʚ 27f, 341f-gcd, 785f, 

907r, 1100r ʠ 1492r ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʢʘʧʠʣʣʷʨʥʦʤ ʩʝʢʚʝʥʘʪʦʨʝ 3500 Genetic 

Analyzer (Applied Biosystems, ʉʐɸ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʘʛʝʥʪʦʚ BigDye 

Terminator v3.1 Cycle Sequencing Kit  (Applied Biosystems, ʉʐɸ), ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʠʟʛʦʪʦʚʠʪʝʣʷ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʇʎʈ-ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʚ, 

ʢʦʜʠʨʫʶʱʠʭ 16S ʨʈʅʂ, ʙr ʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʘʡʤʝʨʦʚ: 

27f ï 1492r (ʉʀʅʊʆʃ, ʈʦʩʩʠʷ) (ʪʘʙʣʠʮʘ 5). ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʢ 40 ʥʛ ʧʣʘʟʤʠʜʥʦʡ ɼʅʂ ʩ ʧʨʘʡʤʝʨʦʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʚʳʩʫʰʝʥʥʦʤ ʧʨʠ 65Üʉ, ʜʦʙʘʚʣʷʣʠ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ (10 ʤʢʣ). ʈʝʢʮʠʶ 

ʧʨʦʚʦʜʠʣʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʘʤʧʣʠʬʠʢʘʪʦʨʝ 2720 Thermal Cycler (Applied 

Biosystems, ʉʐɸ) ʚ ʩʣʝʜʫʶʱʝʤ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʦʤ ʨʝʞʠʤʝ: 

ʠʥʠʮʠʠʨʫʶʱʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 96Üʉ ï 1 ʤʠʥʫʪʘ, 25 ʮʠʢʣʦʚ ʧʨʠ 96Üʉ ï 10 ʩʝʢʫʥʜ, 

50Üʉ ï 5 ʩʝʢʫʥʜ, 60Üʉ ï 4 ʤʠʥʫʪʳ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʝʘʢʮʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʨʦʙʫ 
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ʦʯʠʱʘʣʠ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʧʝʨʝʦʩʘʞʜʝʥʠʷ ɼʅʂ ʚ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ
5
. 

ɺʳʩʫʰʝʥʥʳʡ ʦʩʘʜʦʢ ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ 20 ʤʢʣ Hi-Di Formamide (Applied 

Biosystems, ʉʐɸ). ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʧʝʨʝʥʦʩʠʣʠ ʚ ʷʯʝʡʢʠ ʧʣʘʪʳ. 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʨʝʜʘʢʪʦʨʘ BioEdit, ʘ ʠʭ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ CLUSTAL OMEGA 1.1.1. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʨʘʚʥʝʥʠʷ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʇʎʈ-

ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʚ 16S ʨʈʅʂ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ GenBank NCBI ʧʦ ʧʨʦʪʦʢʦʣʫ nBLAST
6
 ʠ Ribosomal Database Project

7
 

(RDP). ʇʦʩʪʨʦʝʥʠʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʨʝʚʴʝʚ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ çʙʣʠʞʥʝʛʦ ʩʦʩʝʜʘè 

(çneighbor-joiningè) ʤʝʪʦʜʘʤʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʚ ʧʘʢʝʪʝ ʧʨʦʛʨʘʤʤʳ MEGA 6. 

2.5. ʀʟʫʯʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ɸʥʪʠʙʠʦʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʥʘ 

ʪʚʝʨʜʳʭ (ʘʛʘʨʠʟʠʨʦʚʘʥʥʳʭ) ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʧʨʦʚʝʨʷʣʠ ʤʝʪʦʜʦʤ ʰʪʨʠʭʘ ʥʘ 

ʦʨʛʘʥʠʯʝʩʢʦʤ ʘʛʘʨʝ 2 ɻʘʫʟʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʣʝʜʫʶʱʠʤ ʪʝʩʪ-ʦʨʛʘʥʠʟʤʘʤ: 

Staphylococcus aureus ʀʅɸ 00985 (FDA 209P), Staphylococcus aureus ʀʅɸ 

00761 (MRSA), Staphylococcus aureus ʀʅɸ 00762, Micrococcus luteus ATCC 

9341, Bacillus subtilis ATCC 6633, Escherichia coli ATCC 25922, Pseudomonas 

aeruginosa ATCC 27853, Saccharomyces cerevisiae ʀʅɸ S-1. 

ɼʣʷ ʵʪʦʛʦ ʥʘ ʧʠʪʘʪʝʣʴʥʦʤ ʘʛʘʨʝ ʧʦ ʜʠʘʤʝʪʨʫ ʯʘʰʢʠ ʇʝʪʨʠ ʜʝʣʘʣʠ 

ʰʪʨʠʭʦʚʦʡ ʧʦʩʝʚ ʠʩʩʣʝʜʫʝʤʦʡ ʢʫʣʴʪʫʨʳ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ. ʏʝʨʝʟ 3 ï 10 ʩʫʪʦʢ, 

ʢʦʛʜʘ ʦʪʤʝʯʘʣʩʷ ʭʦʨʦʰʠʡ ʨʦʩʪ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʝʛʦ ʰʪʨʠʭʫ 

ʧʦʜʩʝʚʘʣʠ ʪʝʩʪ-ʦʨʛʘʥʠʟʤʳ. ʏʘʰʢʠ ʇʝʪʨʠ ʧʦʤʝʱʘʣʠ ʥʘ 48 ʯʘʩʦʚ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 28Áʉ, ʧʦʩʣʝ ʯʝʛʦ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʜʝʡʩʪʚʠʝ ʘʥʪʘʛʦʥʠʩʪʘ ʥʘ ʪʝʩʪ-

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʧʦ ʟʦʥʘʤ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʧʦʩʣʝʜʥʠʭ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʝ ʠ 

                                                           
5
 ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʘ ʧʨʷʤʦʛʦ ʧʝʨʝʦʩʘʞʜʝʥʠʷ ɼʅʂ ʚ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ, URL: 

http://www.genome-centre.ru/downloads/NH4Ac_EtOH.pdf  
7
 URL: http://www.ncbi.nlm.nih.gov/blast  

8
 URL: http://rdp.cme.msu.edu  

http://www.genome-centre.ru/downloads/NH4Ac_EtOH.pdf
http://www.ncbi.nlm.nih.gov/blast
http://rdp.cme.msu.edu/
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ʠʥʪʝʨʝʩʥʳʝ ʚ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʢʫʣʴʪʫʨʳ ʧʝʨʝʜʘʚʘʣʠ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʉʝʢʪʦʨ ʧʦʠʩʢʘ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʧʨʝʦʜʦʣʝʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʘʢʪʝʨʠʡ (ʟʘʚ. ʆ. ɺ. ɽʬʨʝʤʝʥʢʦʚʘ) ʠ ʚ 

ʣʘʙʦʨʘʪʦʨʠʶ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʧʦʠʩʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

(ʟʘʚ. ɸ. ʉ. ʊʨʝʥʠʥ) ʌɻɹʅʋ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʦ 

ʠʟʳʩʢʘʥʠʶ ʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠʤʝʥʠ ɻ.ʌ. ɻʘʫʟʝ (ʌɻɹʅʋ çʅʀʀʅɸè). 

2.6. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠ 

ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤ r Excel 2010 (Microsoft Inc., 2011), ʨʘʩʯʠʪʳʚʘʷ 

ʧʨʠʚʝʜʝʥʥʳʝ ʥʠʞʝ ʧʘʨʘʤʝʪʨʳ. 

ʂʦʣʦʥʠʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʦʜʩʯʠʪʳʚʘʣʠ ʥʘ ʢʘʞʜʦʡ ʯʘʰʢʝ ʇʝʪʨʠ ʚʦ ʚʩʝʭ 

ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ ʚʘʨʴʠʨʦʚʘʣʦ ʧʨʠ ʧʦʚʪʦʨʥʳʭ 

ʚʳʩʝʚʘʭ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ. 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʥʘ ʯʘʰʢʝ ʇʝʪʨʠ ( 

ʥʘʭʦʜʠʣʠ ʧʦ ʬʦʨʤʫʣʝ:  

 

ʛʜʝ  ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʥʘ ʦʜʥʦʡ ʠʟ ʯʘʰʝʢ ʇʝʪʨʠ, ï 

ʢʦʣʠʯʝʩʪʚʦ ʯʘʰʝʢ ʇʝʪʨʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʦʥʠʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. 

ʆʰʠʙʢʫ ʩʨʝʜʥʝʡ ( ) ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ (ʄ), ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 1 ʛʨʘʤʤʝ 

ʧʦʯʚʳ ʠʣʠ ʨʘʩʪʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʩʨʝʜʥʝʤʫ ʯʠʩʣʫ ʢʦʣʦʥʠʡ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚʳʨʦʩʰʠʭ ʥʘ ʯʘʰʢʝ ʇʝʪʨʠ ʜʘʥʥʦʛʦ ʦʧʳʪʘ, ʪʘʢ ʢʘʢ ʧʦʩʣʝʜʥʝʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʦʙʲʝʤʫ ʠʩʩʣʝʜʫʝʤʦʡ ʩʫʩʧʝʥʟʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʨʘʟʚʝʜʝʥʠʷ: 
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ʛʜʝ  ï ʨʘʟʚʝʜʝʥʠʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʚʝʜʝʥ ʚʳʩʝʚ,  ï ʦʙʲʝʤ ʩʫʩʧʝʥʟʠʠ, ʚʟʷʪʦʡ 

ʜʣʷ ʧʦʩʝʚʘ, ʤʣ (ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ). 

ʊʦʛʜʘ: 

 

ʛʜʝ  ʠ  ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʰʠʙʢʠ ʫʢʘʟʘʥʥʳʭ ʩʨʝʜʥʠʭ. 

ʇʦ ʠʟʚʝʩʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʚʳʙʦʨʦʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ 

ʠʥʪʝʨʚʘʣ, ʚ ʢʦʪʦʨʦʤ ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʘʭʦʜʠʪʩʷ ʚʝʣʠʯʠʥʘ 

ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʊʘʢ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ï 

, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 1 ʛ ʧʦʯʚʳ ʠʣʠ ʨʘʩʪʝʥʠʡ ʧʨʠ ʫʨʦʚʥʝ ʚʝʨʦʷʪʥʦʩʪʠ 95% (  

ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʛʜʝ  ï ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 1 ʛ ʧʦʯʚʳ ʠʣʠ 

ʨʘʩʪʝʥʠʡ ʚʳʙʦʨʦʯʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʤʝʪʦʜʝ ʚʳʜʝʣʝʥʠʷ,  ï 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʩʨʝʜʥʝʡ, ʢʦʪʦʨʳʡ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ:  

 

ʛʜʝ  ï ʦʰʠʙʢʘ ʩʨʝʜʥʝʡ,  ï ʢʨʠʪʝʨʠʡ ʧʨʠ ,  ï ʫʨʦʚʝʥʴ ʚʝʨʦʷʪʥʦʩʪʠ, 

ʨʘʚʥʳʡ 0,95. 

ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʘʭ ʚʳʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʜʘ (PÒ0,05): 

 

 ʛʜʝ  ʠ  ï ʩʨʘʚʥʠʚʘʝʤʳʝ ʚʳʙʦʨʦʯʥʳʝ ʩʨʝʜʥʠʝ,  ʠ  ï ʢʚʘʜʨʘʪʳ ʦʰʠʙʦʢ 

ʩʨʝʜʥʠʭ,  ï ʩʪʘʥʜʘʨʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ, ʥʘʭʦʜʠʤʦʝ ʧʦ ʪʘʙʣʠʮʝ ʉʪʴʶʜʝʥʪʘ 
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ʧʦ ʯʠʩʣʫ ʩʚʦʙʦʜʳ ( ) ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʪʨʝʭ ʧʦʨʦʛʦʚ ʚʝʨʦʷʪʥʦʩʪʠ,  ʠ 

 ï ʦʙʦʟʥʘʯʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʠʩʣʦ ʦʧʳʪʦʚ (ʯʠʩʣʦ ʧʦʚʪʦʨʥʦʩʪʝʡ), ʠʟ 

ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʳ ʩʨʝʜʥʠʝ  ʠ . 
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ɻʣʘʚʘ 3. ʈɸɿʈɸɹʆʊʂɸ ʅʆɺʆɻʆ ʉɽʃɽʂʊʀɺʅʆɻʆ ʄɽʊʆɼɸ 

ɺʓɼɽʃɽʅʀʗ ɸʂʊʀʅʆɹɸʂʊɽʈʀʁ ʀɿ ʇʆʏɺʓ ʉ ɼʆɹɸɺʃɽʅʀɽʄ 

ɹʀʆɻɽʅʅʓʍ ɸʄʀʅʆɺ 

ʋʩʧʝʭ ʚʳʷʚʣʝʥʠʷ ʧʨʦʜʫʮʝʥʪʦʚ ʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʣʴʰʦʡ ʩʪʝʧʝʥʠ 

ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ, ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʚʳʜʝʣʝʥʠʷ ʢʫʣʴʪʫʨ. 

ʉʨʝʜʠ ʙʦʣʴʰʦʛʦ ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʘʞʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʤʝʪʦʜʘʤ 

ʩʝʣʝʢʪʠʚʥʦʡ ʠʟʦʣʷʮʠʠ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʧʨʠʥʮʠʧʝ ʫʚʝʣʠʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʣʫʯʰʠʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʠʭ ʨʦʩʪʘ ʠ ʚʳʞʠʚʘʥʠʷ ʠʣʠ ʧʫʪʝʤ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ. 

ɼʣʷ ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪ 

ʦʙʠʪʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʠʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʪʦʜʳ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʬʠʟʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ï 

ʪʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ, ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʚʦʣʥʘʤʠ ʩʚʝʨʭʚʳʩʦʢʦʡ 

ʯʘʩʪʦʪʳ (ʉɺʏ), ʫʣʴʪʨʘʟʚʫʢʦʤ;  ʭʠʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ï ʦʙʨʘʙʦʪʢʘ ʦʙʨʘʟʮʦʚ 

ʭʠʤʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʬʝʥʦʣʘ, ʭʣʦʨʠʜʘ ʙʝʥʟʝʪʦʥʠʫʤʘ, ʭʣʦʨʘʤʠʥʘ-ʊ, 

ʭʣʦʨʘʤʠʥʘ-ɹ, ʢʘʨʙʦʥʘʪʦʤ ʢʘʣʴʮʠʷ [ɸʣʬʝʨʦʚʘ ʠ ʜʨ., 1988; Hayakawa et al., 

1991a; Hayakawa et al., 1991b; Hayakawa et al., 1996; Hayakawa et al., 1997; 

ʄʠʭʘʡʣʦʚʘ, 2000; Kurtbºke et al., 1992; Hu et al., 1993; £thier, 1994; 

Stutzenberger, 1994; ʊʝʨʝʭʦʚʘ ʠ ʜʨ, 1990; ʊʝʨʝʭʦʚʘ ʠ ʜʨ.,1989; Miquely et al., 

1993; Suzuki et al., 2001; Otoguro et al., 2001]. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʙ ʠʥʜʫʢʮʠʠ ʨʦʩʪʘ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʳʤʠ ʘʤʠʥʘʤʠ (ʩʝʨʦʪʦʥʠʥʦʤ, 

ʥʦʨʘʜʨʝʥʘʣʠʥʦʤ ʠ ʜʦʬʘʤʠʥʦʤ) ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ Saccharopolyspora erythraea, 

ʥʝʤʠʮʝʣʠʘʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ï Enterococcus faecalis, Aeromonas hydrophila, 

Escherichia coli, Bacillus subtilis, Staphylococcus aureus ʠ ʨʷʜʘ ʜʨʫʛʠʭ 

ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ [ʂʘʛʘʨʣʠʮʢʠʡ ʠ ʜʨ., 2003; ʌʠʣʠʧʧʦʚʘ ʠ ʜʨ., 2010]. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʣʠ ʦʩʥʦʚʘʥʠʝ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʛʦʨʤʦʥʘʣʴʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʛʨʫʧʧʳ ʢʘʪʝʭʦʣʘʤʠʥʦʚ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʤʫ 
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ʚʳʜʝʣʝʥʠʶ ʨʝʜʢʠʭ ʨʦʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʧʦʯʚʳ ʟʘ ʩʯʝʪ ʩʪʠʤʫʣʷʮʠʠ 

ʧʨʦʨʘʩʪʘʥʠʷ  ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʨ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʯʚʝ. 

ʇʦʤʠʤʦ ʘʜʨʝʥʘʣʠʥʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʧʦʯʚʳ ʧʨʝʜʩʪʘʚʣʷʣʦ 

ʠʥʪʝʨʝʩ ʠʟʫʯʠʪʴ ʜʨʫʛʦʝ ʚʝʱʝʩʪʚʦ ʠʟ ʛʨʫʧʧʳ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ, ʢʦʪʦʨʦʝ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴ ï ʠʥʜʦʣʠʣ-3-ʫʢʩʫʩʥʫ  ʁʢʠʩʣʦʪʫ 

(ʀʋʂ). ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʀʋʂ ʧʣʦʭʦ ʨʘʩʪʚʦʨʠʤʘ ʚ ʚʦʜʝ, ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ 

ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚʦʜʦʨʘʩʪʚʦʨʠʤʘʷ ʢʘʣʠʝʚʘʷ ʩʦʣʴ ʀʋʂ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

ʜʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʧʨʝʧʘʨʘʪʘ çɻʝʪʝʨʦʘʫʢʩʠʥʘè (ʆʆʆ ʆʨʪʦʥ, ʈʦʩʩʠʷ). 

ʈʘʙʦʪʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʘʜʨʝʥʘʣʠʥʘ ʠ ʀʋʂ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʚʣʠʷʥʠʷ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʥʘʤʠ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʠʟʦʣʷʮʠʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʧʦʯʚʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʳʭ 

ʙʠʦʤʝʜʠʘʪʦʨʦʚ.  

3.1. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ ʧʦʯʚʝʥʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ 

ʩʧʦʨ ʧʦʯʚʝʥʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʦʧʳʪʦʚ: ʚ 

ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʨʘʩʪʚʦʨʳ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʚ ʧʦʯʚʝʥʥʳʝ 

ʩʫʩʧʝʥʟʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʩʝʚʦʤ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʚʦ 

ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʨʘʩʪʚʦʨʳ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʚ ʩʝʣʝʢʪʠʚʥʳʝ 

ʩʨʝʜʳ, ʥʘ ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦʩʝʚ ʧʦʯʚʝʥʥʳʭ ʩʫʩʧʝʥʟʠʡ. ɺ ʢʘʞʜʦʤ 

ʚʘʨʠʘʥʪʝ ʦʧʳʪʦʚ ʨʘʩʪʚʦʨʳ ʩʝʣʝʢʪʠʚʥʳʭ ʘʛʝʥʪʦʚ ʙʨʘʣʠ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ: ʘʜʨʝʥʘʣʠʥʘ ï 0,1, 0,5, 1, 1,5 ʠ 2 ʤʢʛ/ʤʣ, ʛʝʪʝʨʦʘʫʢʩʠʥʘ ï 5, 10, 

15, 20, 25 ʠ 30 ʤʢʛ/ʤʣ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ 

ʧʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʝʡʩʪʚʠʷ ʘʜʨʝʥʘʣʠʥʘ ï 1 ʤʢʛ/ʤʣ ʠ 

ʛʝʪʝʨʦʘʫʢʩʠʥʘ ï 20 ʤʢʛ/ʤʣ; ʪʘʢʞʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʪʠʤʫʣʠʨʫʶʱʝʝ 

ʜʝʡʩʪʚʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʠʭ ʜʦʙʘʚʣʝʥʠʠ ʚ ʩʝʣʝʢʪʠʚʥʳʝ ʩʨʝʜʳ.  
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ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʧʳʪ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʝʣʝʢʪʠʚʥʳʭ ʘʛʝʥʪʦʚ ʚ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʜʘʣ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʚʦʜʠʪʴ 

ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʘʜʨʝʥʘʣʠʥʘ (1 ʤʢʛ/ʤʣ) ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ (20 ʤʢʛ/ʤʣ) ʚ ʢʘʯʝʩʪʚʝ ʩʝʣʝʢʪʠʚʥʳʭ 

ʘʛʝʥʪʦʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʊʘʢ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ ʥʘ 

ʩʨʝʜʘʭ ʩ ʙʠʦʤʝʜʠʘʪʦʨʘʤʠ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʯʘʰʢʘʭ. ʂʦʣʠʯʝʩʪʚʦ 

ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ ʥʘ ʩʝʣʝʢʪʠʚʥʦʡ ʩʨʝʜʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʜʨʝʥʘʣʠʥʘ 

ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʚ 1,6 ʨʘʟ, ʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʚ 1,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣʠʮʘ 6). ɺ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʩʪʠʤʫʣʷʪʦʨʦʚ ʧʨʦʨʘʩʪʘʥʠʷ ʩʧʦʨ ʩʦʩʪʘʚʠʣʦ 

44,4% ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʘʜʨʝʥʘʣʠʥʘ ʠ 43,6% ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ.  

ʊʘʙʣʠʮʘ 6. ɺʣʠʷʥʠʝ ʘʜʨʝʥʘʣʠʥʘ ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. 

 ̄

ʦʙʨʘʟʮʘ 

ʂʆɽ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ / ʛ ʧʦʯʚʳ Ĭ10
5
 

ʂʦʥʪʨʦʣʴ ɸʜʨʝʥʘʣʠʥ ɻʝʪʝʨʦʘʫʢʩʠʥ 

ʂʦʣ-ʚʦ % ʂʦʣ-ʚʦ % ʂʦʣ-ʚʦ % 

1 60 Ñ 2,44 100 109 Ñ 6,29 155 109 Ñ 9,27 155 

2 66 Ñ 2,57 100 101 Ñ 6,18 165 113 Ñ 9,18 158 

3 66 Ñ 2,64 100 119 Ñ 5,89 155 115 Ñ 8,80 157 

4 61 Ñ 2,76 100 111 Ñ 5,01 155 122 Ñ 7,9 150 

5 57 Ñ 2,97 100 105 Ñ 3,76 154 113 Ñ 5,87 150 

6 25 Ñ 3,19 100 38 Ñ 2,10 152 42 Ñ 1,8 168 

7 40 Ñ 12,04 100 58 Ñ 13,20 145 50 Ñ 1,76 125 

8 44 Ñ 13,14 100 53 Ñ 15,93 120 52 Ñ 1,06 118 

9 41 Ñ 12,07 100 46 Ñ 14,95 112 52 Ñ 1,06 127 

10 39 Ñ 10,32 100 51 Ñ 13,20 131 50 Ñ 0,97 128 

ʚʩʝʛʦ 499 Ñ 4,52 100 791 Ñ 4,84 158 768 Ñ 3,62 153 

ʇʨʠʤʝʯʘʥʠʝ: ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʥʘ ʩʝʣʝʢʪʠʚʥʳʭ ʩʨʝʜʘʭ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʥʘʣʠʜʠʢʩʦʚʦʡ ʢʠʩʣʦʪʳ (20 ʤʢʛ/ʤʣ) ʠ ʘʤʬʦʪʝʨʠʮʠʥʘ 

ɺ (50 ʤʢʛ/ʤʣ); ʂʆɽ ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ.  
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ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ ʥʘ ʩʨʝʜʘʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʙʠʦʤʝʜʠʘʪʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʯʠʩʣʘ ʧʨʦʨʦʩʰʠʭ ʩʧʦʨ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʫʩʣʦʚʣʝʥʦ ʩʠʛʥʘʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʥʘ 

ʠʥʠʮʠʘʮʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʩʧʦʨ [ʌʠʣʠʧʧʦʚʘ ʠ ʜʨ., 2010], ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ 

ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ ʘʥʪʠʙʠʦʪʠʢʘʤʠ, ʯʪʦ ʩʦʟʜʘʚʘʣʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʣʦʥʠʡ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ [ʊʝʨʝʭʦʚʘ ʠ ʜʨ., 

1990]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʪʚʦʨʳ ʘʜʨʝʥʘʣʠʥʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 1 ʤʢʛ/ʤʣ ʠ 

ʛʝʪʝʨʦʘʫʢʩʠʥʘ ï 20 ʤʢʛ/ʤʣ ʷʚʣʷʶʪʩʷ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʧʦʨ. 

ʇʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʩ ʘʜʨʝʥʘʣʠʥʦʤ ʠ/ʠʣʠ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʥʘʣʠʜʠʢʩʦʚʦʡ ʢʠʩʣʦʪʦʡ ʠ ʘʤʬʦʪʝʨʠʮʠʥʦʤ ɺ ʷʚʣʷʶʪʩ ̫ ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʷʝʤʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ.  

3.2. ʆʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠ ̫ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚʳ 

ʢʫʣʴʪʫʨ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʉ ʮʝʣʴʶ ʧʦʠʩʢʘ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʨʝʜʢʠʭ ʨʦʜʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʮʝʥʪʦʚ ʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʙʳʣʦ 

ʠʟʫʯʝʥʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚʳ ʰʪʘʤʤʦʚ.  

ɺʩʝʛʦ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʠʟ ʧʦʯʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 

1500 ʰʪʘʤʤʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. ɺʩʝ ʚʳʜʝʣʝʥʥʳʝ ʰʪʘʤʤʳ ʨʘʟʜʝʣʠʣʠ ʥʘ ʛʨʫʧʧʳ, 

ʠʜʝʥʪʠʯʥʳʝ ʧʦ ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʫʯʝʥʠʷ 

ʢʫʣʴʪʫʨʘʣʴʥʳʭ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʭʝʤʦʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ.  

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʫʣʴʪʫʨ ʨʘʟʥʳʭ ʨʦʜʦʚ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʠʭ ʥʘ ʩʝʣʝʢʪʠʚʥʳʝ ʩʨʝʜ r ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʙʠʦʤʝʜʠʘʪʦʨʦʚ ʠ ʙʝʟ ʥʠʭ (ʚ ʢʦʥʪʨʦʣʝ). ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʠʘʛʨʘʤʤʝ 

ʜʦʙʘʚʣʝʥʠʝ ʚ ʩʝʣʝʢʪʠʚʥʫʶ ʩʨʝʜʫ ʩʦʝʜʠʥʝʥʠʡ ʘʜʨʝʥʘʣʠʥʘ ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʷʝʤʳʭ ʠʟ ʧʦʯʚʳ ʢʫʣʴʪʫʨ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  
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ʇʨʠʤʝʯʘʥʠʝ: ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʝʢʦʪʦʨʳʝ ʰʪʘʤʤʳ ʪʝʨʷʣʠ ʩʚʦʶ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪ ɹʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʝʩʝʚʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʠʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʥʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ. ʕʪʠ 

ʢʫʣʴʪʫʨʳ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʚ ʛʨʫʧʧʫ çʥʝʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʨʦʜʳè (ʥʝʠʜʝʥʪʠʬ. ʨʦʜʳ). ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ  p Ò 0,05. 

ʈʠʩʫʥʦʢ 3. ɼʦʣʷ ʢʫʣʴʪʫʨ ʨʘʟʣʠʯʥʳʭ ʨʦʜʦʚ ʧʦʨʷʜʢʘ Actinomycetales, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. 

ʉʨʝʜʠ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚʳ ʢʫʣʴʪʫʨ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʜʦʤʠʥʠʨʫʶʱʠʤ ʙʳʣ ʨʦʜ Streptomyces  960 ʰʪʘʤʤʦʚ ʠʟ 1500 (64%). ɼʦʣʷ 

ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ Streptomyces spp. ʥʘ ʩʝʣʝʢʪʠʚʥʦʡ ʩʨʝʜʝ ʩ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ 

(47,9%) ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ (10,7%) ʠ ʥʘ ʩʝʣʝʢʪʠʚʥʳʭ ʩʨʝʜʘʭ ʩ 

ʘʜʨʝʥʘʣʠʥʦʤ (41,4%). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʚ 

ʦʙʣʘʩʪʠ ʧʦʠʩʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʦʜʫʮʠʨʫʝʤʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʷʤʠ, ʧʨʠʚʣʝʢʘʶʪ ʢʫʣʴʪʫʨʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʨʝʜʢʠʭ ʨʦʜʦʚ (ʥʝ 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʦʜʫ Streptomyces) ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ 

ʥʝʠʟʚʝʩʪʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʟ ʧʦʯʚ ʚʳʜʝʣʝʥʦ 507 ʢʫʣʴʪʫʨ ʨʝʜʢʠʭ ʨʦʜʦʚ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʠʟ ʥʠʭ 453 ʢʫʣʴʪʫʨʳ ʧʨʠʥʘʜʣʝʞʘʣʠ Micromonospora spp. ʠ 54 

ʢʫʣʴʪʫʨʳ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ Actinoplanes spp., Catellatospora spp. ʠ Nonomuraea 

spp. (ʨʠʩʫʥʦʢ 4). 
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ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ p Ò 0,05. 

ʈʠʩʫʥʦʢ 4. ɼʦʣʷ ʨʝʜʢʠʭ ʨʦʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚ. 

ɺʳʷʚʣʝʥʘ ʯʝʪʢʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʝʜʢʠʭ ʨʦʜʦʚ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʩʨʝʜʠ ʢʫʣʴʪʫʨ, ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʩʨʝʜʘʭ ʩ ʙʠʦʤʝʜʠʘʪʦʨʘʤʠ (ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ) (ʨʠʩʫʥʦʢ 4). ɼʦʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʝʜʢʠʭ ʨʦʜʦʚ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʩʝʤ ʚʳʜʝʣʝʥʥʳʤ ʠʟ ʧʦʯʚʳ ʘʢʪʠʥʦʙʘʢʪʝʨʠʷʤ 

ʨʘʟʣʠʯʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʙʘʚʣʝʥʥʳʭ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʩʝʣʝʢʪʠʚʥʳʭ 

ʘʛʝʥʪʦʚ ï ʘʜʨʝʥʘʣʠʥʘ ʠʣʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ. ɼʦʙʘʚʣʝʥʠʝ ʘʜʨʝʥʘʣʠʥʘ (1 ʤʢʛ/ʤʣ) ʚ 

ʩʝʣʝʢʪʠʚʥʫʶ ʩʨʝʜʫ ʫʚʝʣʠʯʠʚʘʣʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʫʣʴʪʫʨ ʨʝʜʢʠʭ ʨʦʜʦʚ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʚ 4,4 ʨʘʟʘ, ʜʦʙʘʚʣʝʥʠʝ ʛʝʪʝʨʦʘʫʢʩʠʥʘ (20 ʤʢʛ/ʤʣ) ï ʚ 3 ʨʘʟʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ɺ ʢʦʥʪʨʦʣʝ ʚʩʝ ʚʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʨʝʜʢʠʭ ʨʦʜʦʚ 

ʧʨʠʥʘʜʣʝʞʘʣʠ Micromonospora spp. 

 ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʩʝʣʝʢʪʠʚʥʫʶ ʩʨʝʜʫ ʘʜʨʝʥʘʣʠʥʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʢʫʣʴʪʫʨʳ Micromonospora spp., Actinoplanes spp. ʠ Nonomuraea spp., ʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ï Micromonospora spp. ʠ Catellatospora spp., ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ ʚʳʜʝʣʠʣʠʩʴ ʢʫʣʴʪʫʨʳ ʪʦʣʴʢʦ Micromonospora spp. 

(ʪʘʙʣʠʮʘ 7). ʅʘ ʩʝʣʝʢʪʠʚʥʳʭ ʩʨʝʜʘʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʜʨʝʥʘʣʠʥʘ ʜʦʣʷ ʢʫʣʴʪʫʨ 
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ʉʝʣʝʢʪʠʚʥʳʡ ʘʛʝʥʪ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʜʢʠʭ ʨʦʜʦʚ 

Micromonospora

 ʨʝʜʢʠʝ ʨʦʜʳ: 

Actinoplanes, 

Nonomuraea,  

Catellatospora 
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ʨʦʜʘ Micromonospora ʚʦʟʨʘʩʪʘʣʘ ʚ 3,8 ʨʘʟʘ, ʛʝʪʝʨʦʘʫʢʩʠʥʘ ï ʚ 2,75 ʨʘʟʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣʠʮʘ 7).  

ʊʘʙʣʠʮʘ 7. ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚʳ ʢʫʣʴʪʫʨ ʧʦʨʷʜʢʘ 

Actinomycetales. 

ʈʦʜ 
ʂʦʣʠʯʝʩʪʚʦ ʰʪʘʤʤʦʚ 

ʢʦʥʪʨʦʣʴ ɸʜʨʝʥʘʣʠʥ ɻʝʪʝʨʦʘʫʢʩʠʥ 

ʯʠʩʣʦ % ʯʠʩʣʦ % ʯʠʩʣʦ % 

ɺʩʝʛʦ 165 100 675 100 660 100 

Streptomyces 103 62,4 397 58,8 460 69,7 

Micromonospora 60 36,4 228 33,8 165 25 

Actinoplanes  ï  ï 17 2,5  ï  ï 

Catellatospora  ï  ï  ï  ï 20 3 

Nonomuraea  ï  ï 17 2,5  ï  ï 

ʅʝʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʨʦʜʳ 
2 1,2 16 2,4 15 2,3 

ʀʪʘʢ, ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʙʠʦʤʝʜʠʘʪʦʨʦʚ ï ʘʜʨʝʥʘʣʠʥʘ (1 

ʤʢʛ/ʤʣ) ʠʣʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ (20 ʤʢʛ/ʤʣ), ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʷʝʤʳʭ ʢʫʣʴʪʫʨ ʧʦʨʷʜʢʘ Actinomycetales, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʝʜʢʠʭ ʨʦʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʪʚʦʨ ʘʜʨʝʥʘʣʠʥʘ 

ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʝʣʝʢʪʠʚʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʚʳʜʝʣʝʥʠʷ ʢʫʣʴʪʫʨ ʨʦʜʘ Micromonospora, ʢʦʪʦʨʳʝ ʠʟʚʝʩʪʥʳ ʢʘʢ ʧʨʦʜʫʢʪʠʚʥʳʡ 

ʠʩʪʦʯʥʠʢ ʤʥʦʛʠʭ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʢʣʠʥʠʢʝ (ʛʨʫʧʧʘ 

ʘʤʠʥʦʛʣʠʢʦʟʠʜʦʚ). 

3.3. ʀʟʫʯʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʝʥʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʋ 1473 ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚʳ ʢʫʣʴʪʫʨ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ ï 

Staphylococcus aureus ʀʅɸ 00985 (FDA 209ʈ), Staphylococcus aureus ʀʅɸ 

00761 (MRSA), Staphylococcus aureus ʀʅɸ 00762, Micrococcus luteus ATCC 

9341, Bacillus subtilis ATCC 6633; ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ ï 

Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853; ʠ 

ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ ʛʨʠʙʦʚ ï Saccharomyces cerevisiae ʀʅɸ S-1. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 
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ʢʫʣʴʪʫʨʳ, ʧʦʜʘʚʣʷʶʱʠʝ ʨʦʩʪ ʪʦʣʴʢʦ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ, 

ʦʙʣʘʜʘʶʪ ʫʟʢʠʤ ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ, ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ ï ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʝʥʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʩʝʣʝʢʪʠʚʥʳʭ ʩʨʝʜʘʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʙʠʦʤʝʜʠʘʪʦʨʦʚ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʚʳʜʝʣʝʥʦ ʙʦʣʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣʠʮʘ 8). ʊʘʢ, ʘʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʚ ʦʪʥʦʰʝʥʠʠ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ MRSA, ʙʳʣʦ ʙʦʣʴʰʝ ʚ 1,5 ʨʘʟʘ 

ʥʘ ʩʨʝʜʘʭ ʩ ʙʠʦʛʝʥʥʳʤʠ ʘʤʠʥʘʤʠ (ʨʠʩʫʥʦʢ 5). ʂʫʣʴʪʫʨ, ʦʙʣʘʜʘʶʱʠʭ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ, ʪʘʢʞʝ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʙʦʣʴʰʝ ʥʘ ʩʨʝʜʘʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʙʠʦʤʝʜʠʘʪʦʨʦʚ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ). ʂʦʣʠʯʝʩʪʚʦ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʚ ʦʪʥʦʰʝʥʠʠ Saccharomyces cerevisiae ʀʅɸ S-1 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʙʳʣʦ ʙʦʣʴʰʝ ʥʘ ʩʨʝʜʝ ʩ ʘʜʨʝʥʘʣʠʥʦʤ ʚ 2,6 ʨʘʟ, ʩ 

ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ï ʚ 2,3 ʨʘʟʘ. 

ʊʘʙʣʠʮʘ 8. ʂʦʣʠʯʝʩʪʚʦ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚʳ ʥʘ ʩʝʣʝʢʪʠʚʥʳʝ ʩʨʝʜ rʩ ʙʠʦʛʝʥʥʳʤʠ ʘʤʠʥʘʤʠ. 

ʉʝʣʝʢʪʠʚʥʳʡ 

ʘʛʝʥʪ 

ʂʦʣʠʯʝʩʪʚʦ ʠʟʫʯʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʚʩʝʛʦ ʠʟʫʯʝʥʦ 

ʢʫʣʴʪʫʨ 

ɸʢʪʠʚʥʳʝ ʚ 

ʦʪʥʦʰʝʥʠʠ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥ

ʳʭ ʙʘʢʪʝʨʠʡ 

ɸʢʪʠʚʥʳʝ ʚ 

ʦʪʥʦʰʝʥʠʠ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥ

ʳʭ ʠ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳ

ʭ ʙʘʢʪʝʨʠʡ 

ɸʢʪʠʚʥʳʝ ʚ 

ʦʪʥʦʰʝʥʠʠ 

ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ 

ʛʨʠʙʦʚ 

ʂʦʣ-ʚʦ % ʂʦʣ-ʚʦ % ʂʦʣ-ʚʦ % ʂʦʣ-ʚʦ % 

ʂʦʥʪʨʦʣʴ 163Ñ1,2 100 64Ñ0,5 39,3 15Ñ0,1 9,2 28Ñ0,21 17,2 

ɸʜʨʝʥʘʣʠʥ 669Ñ5 100 395Ñ2,9 59 123Ñ0,9 18,4 295Ñ2,2 44 

ɻʝʪʝʨʦʘʫʢʩʠʥ 641Ñ4,8 100 366Ñ2,7 57 112Ñ0,8 17,5 257Ñ1,9 40 
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ʇʨʠʤʝʯʘʥʠʝ: ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ: Staphylococcus aureus ʀʅɸ 00985 

(FDA 209ʈ), Staphylococcus aureus ʀʅɸ 00761 (MRSA), 

Staphylococcus aureus ʀʅɸ 00762, Micrococcus luteus ATCC 9341, 

Bacillus subtilis ATCC 6633;  

MRSA ï ʤʝʪʠʮʠʣʣʠʥʦʨʝʟʠʩʪʝʥʪʥʳʡ ʟʦʣʦʪʠʩʪʳʡ ʩʪʘʬʠʣʦʢʦʢʢ 

Staphylococcus aureus ʀʅɸ 00761 (MRSA). 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ p Ò 0,05. 

ʈʠʩʫʥʦʢ 5. ɼʦʣʷ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚʳ ʘʢʪʠʥʦʙʘʢʪʝʨʠʘʣʴʥʳʭ ʰʪʘʤʤʦʚ, 

ʘʢʪʠʚʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ, ʚʢʣʶʯʘʷ MRSA. 

ʈʝʟʶʤʠʨʫʷ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 8 ʜʘʥʥʳʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ, ʘʢʪʠʚʥʳʝ ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ, ʩʦʩʪʘʚʠʣʠ 1075 

ʰʪʘʤʤʦʚ (73%) ʠʟ ʚʩʝʭ 1473 (100%) ʠʟʫʯʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʘʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ï 825 ʰʪʘʤʤʦʚ (56%) ʦʙʣʘʜʘʣʦ ʫʟʢʠʤ ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ, 

ʧʦʜʘʚʣʷʷ ʨʦʩʪ ʪʦʣʴʢʦ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ. ɸʢʪʠʥʦʙʘʢʪʝʨʠʠ ʩ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ ʩʦʩʪʘʚʣʷʣʠ 250 ʰʪʘʤʤʦʚ (17%), ʢʦʣʠʯʝʩʪʚʦ 

ʘʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʚ ʦʪʥʦʰʝʥʠʠ ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ ʛʨʠʙʦʚ Saccharomyces 

cerevisiae ʀʅɸ S-1 ʙʳʣʦ 580 ʰʪʘʤʤʦʚ (39%) ʦʪ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʢʫʣʴʪʫʨ 

(ʨʠʩʫʥʦʢ 6). 

3% 8% 11% 

39% 

59% 57% 

100% 

100% 100% 

0

100

200

300

400

500

600

700

800

ʢʦʥʪʨʦʣʴ ʘʜʨʝʥʘʣʠʥ  ʛʝʪʝʨʦʘʫʢʩʠʥ  

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
 
ʢ
ʫ
ʣ
ʴ
ʪ
ʫ
ʨ

 

ʩʝʣʝʢʪʠʚʥʳʡ ʘʛʝʥʪ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

ɸʢʪʠʚʥʳ ʚ ʦʪʥʦʰ. MRSA 
ɸʢʪʠʚʥʳ ʚ ʦʪʥʦʰ. ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ 
ɺʩʝʛʦ ʠʟʫʯʝʥʥʳʭ ʢʫʣʴʪʫʨ 
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ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ p Ò 0,05. 

ʈʠʩʫʥʦʢ 6. ɸʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʩʪ-

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʥʦʚʳʡ ʤʝʪʦʜ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʧʦʯʚʳ 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʩʝʣʝʢʪʠʚʥʳʭ ʘʛʝʥʪʦʚ ï ʘʜʨʝʥʘʣʠʥʘ ʠ 

ʛʝʪʝʨʦʘʫʢʩʠʥʘ, ʧʦʟʚʦʣʠʣ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʥʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʚʳʜʝʣʝʥʠʶ ʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʪʝʩʪ-ʙʘʢʪʝʨʠʷʤ. ɺʥʝʩʝʥʠʝ ʚ ʩʝʣʝʢʪʠʚʥʳʝ ʩʨʝʜʳ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʤʦʞʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʚʳʜʝʣʝʥʠʷ ʠʟ ʧʦʯʚʳ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ  

ʧʨʦʜʫʮʝʥʪʦʚ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʘʢʪʠʚʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʩʪ-

ʙʘʢʪʝʨʠʡ ʠ ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ ʛʨʠʙʦʚ. 

3.4. ʆʧʠʩʘʥʠʝ ʨʝʜʢʠʭ ʢʫʣʴʪʫʨ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚʳ 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʠʟ ʧʦʯʚʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʙʳʣ ʚʳʜʝʣʝʥ ʨʷʜ ʢʫʣʴʪʫʨ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʠʥʪʝʨʝʩ ʢʘʢ ʩ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, 

ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʮʝʥʪʦʚ ʘʥʪʠʙʠʦʪʠʢʦʚ. ɼʘʥʥʳʝ ʢʫʣʴʪʫʨʳ ʦʪʥʦʩʠʣʠʩʴ ʢ 

ʨʝʜʢʠʤ ʨʦʜʘʤ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʥʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 

ʛʨʫʧʧʳ ʰʪʘʤʤʦʚ, ʩʭʦʞʠʭ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ, ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʠ 
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ʭʝʤʦʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. ɻʝʥʦʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʠʟʫʯʘʣʠʩʴ ʫ 

ʦʜʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʟʫʯʝʥʠʷ ʠʭ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ, ʭʝʤʦʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ, ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʠ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ.  

3.4.1. ʂʫʣʴʪʫʨʘ Actinoplanes auranticolor ʀʅɸ 01094 

ʂʫʣʴʪʫʨʘ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʠʟ ʦʙʨʘʟʮʘ ʧʦʯʚʳ, ʩʦʙʨʘʥʥʦʛʦ ʫ ʦʙʦʯʠʥʳ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʚ ʧʦʩʝʣʢʝ ʇʝʨʚʦʤʘʡʩʢʠʡ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʩʝʚ 

ʦʙʨʘʟʮʘ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʨʛʘʥʠʯʝʩʢʫʶ ʩʨʝʜʫ 2 ɻʘʫʟʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʘʜʨʝʥʘʣʠʥʘ (1 ʤʢʛ/ʤʣ). 

ʄʦʨʬʦʣʦʛʠʷ. ʍʦʨʦʰʦ ʨʘʟʚʠʪʳʡ ʚʝʪʚʷʱʠʡʩʷ ʤʠʮʝʣʠʡ, ʚʦʟʜʫʰʥʳʡ 

ʤʠʮʝʣʠʡ ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘ ʚʝʛʝʪʘʪʠʚʥʦʤ ʤʠʮʝʣʠʠ ʦʙʨʘʟʫʶʪʩʷ ʩʧʦʨʘʥʛʠʠ 

ʩʬʝʨʠʯʝʩʢʦʡ ʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ. 

ʂʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ. ɺ ʛʠʜʨʦʣʠʟʘʪʘʭ ʮʝʣʳʭ ʢʣʝʪʦʢ ʢʫʣʴʪʫʨʳ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʤʝʟʦ-ʜʠʘʤʠʥʦʧʠʤʝʣʠʥʦʚʘʷ ʢʠʩʣʦʪʘ (ʤʝʟʦ-ɼɸʇʂ) ʠ ʤʦʥʦʩʘʭʘʨʠʜʳ ʛʘʣʘʢʪʦʟʘ, 

ʛʣʶʢʦʟʘ, ʘ ʪʘʢʞʝ ʩʣʝʜʳ ʘʨʘʙʠʥʦʟʳ ʠ ʢʩʠʣʦʟʳ (II  ʪʠʧ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ).  

ʄʠʥʝʨʘʣʴʥʳʡ ʘʛʘʨ 1 ɻʘʫʟʝ. ʈʦʩʪ ʭʦʨʦʰʠʡ. ɺʦʟʜʫʰʥʦʛʦ ʤʠʮʝʣʠʷ ʥʝʪ. 

ʉʫʙʩʪʨʘʪʥʳʡ ʤʠʮʝʣʠʡ ʢʨʘʩʥʦʚʘʪʦ-ʞʝʣʪʳʡ. ʈʘʩʪʚʦʨʠʤʦʛʦ ʧʠʛʤʝʥʪʘ ʥʝʪ. 

ʆʚʩʷʥʳʡ ʘʛʘʨ. ʈʦʩʪ ʭʦʨʦʰʠʡ. ɺʦʟʜʫʰʥʦʛʦ ʤʠʮʝʣʠʷ ʥʝʪ. ʉʫʙʩʪʨʘʪʥʳʡ 

ʤʠʮʝʣʠʡ ʢʨʘʩʥʦʚʘʪʦ-ʞʝʣʪʳʡ. ʈʘʩʪʚʦʨʠʤʦʛʦ ʧʠʛʤʝʥʪʘ ʥʝʪ. 

ʆʨʛʘʥʠʯʝʩʢʠʡ ʘʛʘʨ 2 ɻʘʫʟʝ. ʈʦʩʪ ʭʦʨʦʰʠʡ. ɺʦʟʜʫʰʥʦʛʦ ʤʠʮʝʣʠʷ ʥʝʪ. 

ʉʫʙʩʪʨʘʪʥʳʡ ʤʠʮʝʣʠʡ ʢʨʘʩʥʦʚʘʪʦ-ʞʝʣʪʳʡ. ʈʘʩʪʚʦʨʠʤʦʛʦ ʧʠʛʤʝʥʪʘ ʥʝʪ. 

ɸʥʪʠʙʠʦʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʅʘ ʘʛʘʨʦʚʦʡ ʩʨʝʜʝ ʢʫʣʴʪʫʨʘ ʘʢʪʠʚʥʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʤ ʙʘʢʪʝʨʠʷʤ ʠ ʜʨʦʞʞʝʧʦʜʦʙʥʳʤ ʛʨʠʙʘʤ; ʧʨʠ 

ʛʣʫʙʠʥʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʠʟʫʯʝʥʥʳʭ ʩʨʝʜʘʭ ʘʢʪʠʚʥʦʩʪʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɺʳʜʝʣʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ 

ʩʦʛʣʘʩʥʦ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʢʘʢ Actinoplanes 

auranticolor. ʅʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ 16S ʨʈʅʂ ʜʝʧʦʥʠʨʦʚʘʥʳ 

ʚ GenBank NCBI ʩ ʧʨʠʩʚʦʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʥʦʤʝʨʘ ʜʦʩʪʫʧʘ KJ425224. 
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ʂʫʣʴʪʫʨʘ ʚʥʝʩʝʥʘ ʚ ʢʦʣʣʝʢʮʠʶ ʢʫʣʴʪʫʨ ʀʅɸ (INA) ʧʦʜ ʥʦʤʝʨʦʤ 01094. ʇʨʠ 

ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ MEGA6 ʧʦʩʪʨʦʝʥʘ ʜʝʥʜʨʦʛʨʘʤʤʘ, ʦʪʨʘʞʘʶʱʘʷ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʢʫʣʴʪʫʨʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʥʝʢʦʪʦʨʳʤ ʪʠʧʦʚʳʤ
8
 ʰʪʘʤʤʘʤ ʨʦʜʘ Actinoplanes (ʨʠʩʫʥʦʢ 7). 

 
ʈʠʩʫʥʦʢ 7. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʧʦʯʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ Actinoplanes 

auranticolor INA 01094, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʩʠʢʚʝʥʩ-ʘʥʘʣʠʟʝ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʦʚ 16S ʨʈʅʂ. ɼʝʥʜʨʦʛʨʘʤʤʘ ʧʦʩʪʨʦʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʘʣʛʦʨʠʪʤʘ çʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘè (neighbor-joining), ʤʘʩʰʪʘʙ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʵʚʦʣʶʮʠʦʥʥʳʤ ʨʘʩʩʪʦʷʥʠʷʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 5 ʥʫʢʣʝʦʪʠʜʥʳʤ ʟʘʤʝʥʘʤ ʥʘ 

ʢʘʞʜʳʝ 1000 ʥʫʢʣʝʦʪʠʜʦʚ, ʮʠʬʨʘʤʠ ʧʦʢʘʟʘʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʧʦʨʷʜʢʘ ʚʝʪʚʣʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ "bootstrap"-ʘʥʘʣʠʟʘ 1000 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʜʝʨʝʚʴʝʚ. 

 

 

 

                                                           
8
 URL: http://www.bacterio.net/ 

 Actinoplanes atraurantiacus JCM 17700

 Actinoplanes deccanensis ATCC 21983

 Actinoplanes nipponensis ATCC 31145

 Actinoplanes tereljensis NBRC 105297

 Actinoplanes toevensis NBRC 105298

 Actinoplanes xinjiangensis JCM 16606

 Actinoplanes auranticolor  INA 01094

 Actinoplanes auranticolor ATCC 15330

 Actinoplanes teichomyceticus ATCC 31121

 Actinoplanes cyaneus DSM 46137

 Actinoplanes ianthinogenes ATCC 21884

 Actinoplanes octamycinicus  ATCC 43632
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3.4.2. ʂʫʣʴʪʫʨʘ Nonomuraeʘ jabiensis ʀʅɸ 01095 

ʂʫʣʴʪʫʨʘ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʠʟ ʦʙʨʘʟʮʘ ʧʦʯʚʳ, ʩʦʙʨʘʥʥʦʛʦ ʫ ʦʙʦʯʠʥʳ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʚ ʧʦʩʝʣʢʝ ʇʝʨʚʦʤʘʡʩʢʠʡ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʩʝʚ 

ʦʙʨʘʟʮʘ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʨʛʘʥʠʯʝʩʢʫʶ ʩʨʝʜʫ 2 ɻʘʫʟʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʘʜʨʝʥʘʣʠʥʘ (1 ʤʢʛ/ʤʣ). 

ʄʦʨʬʦʣʦʛʠʷ. ʍʦʨʦʰʦ ʨʘʟʚʠʪʳʡ ʚʝʪʚʷʱʠʡʩʷ ʤʠʮʝʣʠʡ, ʚʦʟʜʫʰʥʳʡ 

ʤʠʮʝʣʠʡ ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘ ʚʝʛʝʪʘʪʠʚʥʦʤ ʤʠʮʝʣʠʠ ʦʙʨʘʟʫʶʪʩʷ ʢʦʨʦʪʢʠʝ ʮʝʧʦʯʢʠ 

ʩʧʦʨ ʧʨʷʤʦʡ ʠʣʠ ʢʨʶʯʢʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ.  

ʂʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ. ɺ ʛʠʜʨʦʣʠʟʘʪʘʭ ʮʝʣʳʭ ʢʣʝʪʦʢ ʢʫʣʴʪʫʨʳ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʤʝʟʦ-ʜʠʘʤʠʥʦʧʠʤʝʣʠʥʦʚʘʷ ʢʠʩʣʦʪʘ (ʤʝʟʦ-ɼɸʇʂ) ʠ ʤʦʥʦʩʘʭʘʨʠʜʳ ʢʩʠʣʦʟʘ ʠ 

ʘʨʘʙʠʥʦʟʘ (II  ʪʠʧ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ). 

 ʄʠʥʝʨʘʣʴʥʳʡ ʘʛʘʨ 1 ɻʘʫʟʝ. ʈʦʩʪ ʩʢʫʜʥʳʡ. ɺʦʟʜʫʰʥʦʛʦ ʤʠʮʝʣʠʷ ʥʝʪ. 

ʉʫʙʩʪʨʘʪʥʳʡ ʤʠʮʝʣʠʡ ʙʫʨʳʡ. ʈʘʩʪʚʦʨʠʤʦʛʦ ʧʠʛʤʝʥʪʘ ʥʝʪ. 

ʆʚʩʷʥʳʡ ʘʛʘʨ. ʈʦʩʪ ʭʦʨʦʰʠʡ. ɺʦʟʜʫʰʥʦʛʦ ʤʠʮʝʣʠʷ ʥʝʪ. ʉʫʙʩʪʨʘʪʥʳʡ 

ʤʠʮʝʣʠʡ ʙʫʨʳʡ. ʈʘʩʪʚʦʨʠʤʦʛʦ ʧʠʛʤʝʥʪʘ ʥʝʪ. 

ʆʨʛʘʥʠʯʝʩʢʠʡ ʘʛʘʨ 2 ɻʘʫʟʝ. ʈʦʩʪ ʭʦʨʦʰʠʡ. ɺʦʟʜʫʰʥʦʛʦ ʤʠʮʝʣʠʷ ʥʝʪ. 

ʉʫʙʩʪʨʘʪʥʳʡ ʤʠʮʝʣʠʡ ʙʫʨʳʡ. ʈʘʩʪʚʦʨʠʤʦʛʦ ʧʠʛʤʝʥʪʘ ʥʝʪ. 

ɸʥʪʠʙʠʦʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʅʘ ʘʛʘʨʦʚʦʡ ʩʨʝʜʝ ʢʫʣʴʪʫʨʘ ʘʢʪʠʚʥʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʤ ʙʘʢʪʝʨʠʷʤ ʠ Saccharomyces cerevisiae ʀʅɸ 

S-1; ʧʨʠ ʛʣʫʙʠʥʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ.  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɺʳʜʝʣʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ 

ʩʦʛʣʘʩʥʦ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʢʘʢ Nonomuraeʘ 

jabiensis. ʅʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ 16S ʨʈʅʂ ʜʝʧʦʥʠʨʦʚʘʥʳ ʚ 

GenBank NCBI ʩ ʧʨʠʩʚʦʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʥʦʤʝʨʘ ʜʦʩʪʫʧʘ KJ425225. 

ʂʫʣʴʪʫʨʘ ʚʥʝʩʝʥʘ ʚ ʢʦʣʣʝʢʮʠʶ ʢʫʣʴʪʫʨ ʀʅɸ (INA) ʧʦʜ ʥʦʤʝʨʦʤ 01095. ʇʨʠ 

ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ MEGA6 ʧʦʩʪʨʦʝʥʘ ʜʝʥʜʨʦʛʨʘʤʤʘ, ʦʪʨʘʞʘʶʱʘʷ 
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ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʢʫʣʴʪʫʨʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʥʝʢʦʪʦʨʳʤ ʪʠʧʦʚʳʤ
9
 ʰʪʘʤʤʘʤ ʨʦʜʘ Nonomuraea (ʨʠʩʫʥʦʢ 8). 

 

ʈʠʩʫʥʦʢ 8. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʧʦʯʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ Nonomuraeʘ jabiensis 

INA  01095, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʩʠʢʚʝʥʩ-ʘʥʘʣʠʟʝ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʛʝʥʦʚ 16S ʨʈʅʂ. ɼʝʥʜʨʦʛʨʘʤʤʘ ʧʦʩʪʨʦʝʥʘ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ çʙʣʠʞʘʡʰʝʛʦ 

ʩʦʩʝʜʘè (neighbor-joining), ʤʘʩʰʪʘʙ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʚʦʣʶʮʠʦʥʥʳʤ ʨʘʩʩʪʦʷʥʠʷʤ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 5 ʥʫʢʣʝʦʪʠʜʥʳʤ ʟʘʤʝʥʘʤ ʥʘ ʢʘʞʜʳʝ 1000 ʥʫʢʣʝʦʪʠʜʦʚ, 

ʮʠʬʨʘʤʠ ʧʦʢʘʟʘʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʨʷʜʢʘ ʚʝʪʚʣʝʥʠʷ, 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ "bootstrap"-ʘʥʘʣʠʟʘ 1000 ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʜʝʨʝʚʴʝʚ. 

3.4.3. ʆʧʠʩʘʥʠʝ ʢʫʣʴʪʫʨʳ Catellatospora methionotrophica ʀʅɸ 01096 

ʂʫʣʴʪʫʨʘ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʠʟ ʦʙʨʘʟʮʘ ʧʦʯʚʳ, ʩʦʙʨʘʥʥʦʛʦ ʫ ʦʙʦʯʠʥʳ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʚ ʧʦʩʝʣʢʝ ʇʝʨʚʦʤʘʡʩʢʠʡ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʩʝʚ 

ʦʙʨʘʟʮʘ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʨʛʘʥʠʯʝʩʢʫʶ ʩʨʝʜʫ 2 ɻʘʫʟʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʛʝʪʝʨʦʘʫʢʩʠʥʘ (20 ʤʢʛ/ʤʣ). 

                                                           
9
 URL: http://www.bacterio.net/ 

 Nonomuraea bangladeshensis MTCC 8089

 Nonomuraea coxensis MTCC 8090

 Nonomuraea fuscirosea DSM 45880

 Nonomuraea maheshkhaliensis  MTCC 8545

 Nonomuraea jabiensis DSM 45507

 Nonomuraea jabiensis strain INA 01095

 Nonomuraea endophytica DSM 45385

 Nonomuraea longicatena JCM 11136

 Nonomuraea dietziae ATCC 35861

 Nonomuraea monospora JCM 16114

 Nonomuraea thailandensis JCM 18408

 Nonomuraea solani DSM 45729

 Nonomuraea rhizophila  DSM 45382

 Nonomuraea syzygii NBRC 110400
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ʄʦʨʬʦʣʦʛʠʷ. ɺʦʟʜʫʰʥʳʡ ʤʠʮʝʣʠʡ ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘ ʚʝʛʝʪʘʪʠʚʥʦʤ ʤʠʮʝʣʠʠ 

ʦʙʨʘʟʫʶʪʩʷ ʢʦʨʦʪʢʠʝ ʮʝʧʦʯʢʠ ʥʝʧʦʜʚʠʞʥʳʭ ʩʧʦʨ. 

ʂʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ. ɺ ʛʠʜʨʦʣʠʟʘʪʘʭ ʮʝʣʳʭ ʢʣʝʪʦʢ ʢʫʣʴʪʫʨʳ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʤʝʟʦ-ʜʠʘʤʠʥʦʧʠʤʝʣʠʥʦʚʘʷ ʢʠʩʣʦʪʘ (ʤʝʟʦ-ɼɸʇʂ) ʠ ʤʦʥʦʩʘʭʘʨʠʜʳ ʢʩʠʣʦʟʘ ʠ 

ʘʨʘʙʠʥʦʟʘ (II  ʪʠʧ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ). 

 ʄʠʥʝʨʘʣʴʥʳʡ ʘʛʘʨ 1 ɻʘʫʟʝ. ʈʦʩʪ ʩʢʫʜʥʳʡ. ɺʦʟʜʫʰʥʦʛʦ ʤʠʮʝʣʠʷ ʥʝʪ. 

ʉʫʙʩʪʨʘʪʥʳʡ ʤʠʮʝʣʠʡ ʦʨʘʥʞʝʚʳʡ. ʈʘʩʪʚʦʨʠʤʦʛʦ ʧʠʛʤʝʥʪʘ ʥʝʪ. 

ʆʚʩʷʥʳʡ ʘʛʘʨ. ʈʦʩʪ ʩʢʫʜʥʳʡ. ɺʦʟʜʫʰʥʦʛʦ ʤʠʮʝʣʠʷ ʥʝʪ. ʉʫʙʩʪʨʘʪʥʳʡ 

ʤʠʮʝʣʠʡ ʦʨʘʥʞʝʚʳʡ. ʈʘʩʪʚʦʨʠʤʦʛʦ ʧʠʛʤʝʥʪʘ ʥʝʪ. 

ʆʨʛʘʥʠʯʝʩʢʠʡ ʘʛʘʨ 2 ɻʘʫʟʝ. ʈʦʩʪ ʩʢʫʜʥʳʡ. ɺʦʟʜʫʰʥʦʛʦ ʤʠʮʝʣʠʷ ʥʝʪ. 

ʉʫʙʩʪʨʘʪʥʳʡ ʤʠʮʝʣʠʡ ʦʨʘʥʞʝʚʳʡ. ʈʘʩʪʚʦʨʠʤʦʛʦ ʧʠʛʤʝʥʪʘ ʥʝʪ. 

ɸʥʪʠʙʠʦʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʅʘ ʘʛʘʨʦʚʦʡ ʩʨʝʜʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʠʟʫʯʝʥʥʳʤ ʪʝʩʪ-ʦʨʛʘʥʠʟʤʘʤ ʢʫʣʴʪʫʨʘ ʥʝ ʘʢʪʠʚʥʘ.  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɺʳʜʝʣʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ 

ʩʦʛʣʘʩʥʦ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʢʘʢ Catellatospora 

methionotrophica. ʅʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ 16S ʨʈʅʂ 

ʜʝʧʦʥʠʨʦʚʘʥʳ ʚ GenBank NCBI ʩ ʧʨʠʩʚʦʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʥʦʤʝʨʘ 

ʜʦʩʪʫʧʘ KJ425226. ʂʫʣʴʪʫʨʘ ʚʥʝʩʝʥʘ ʚ ʢʦʣʣʝʢʮʠʶ ʢʫʣʴʪʫʨ ʀʅɸ (INA) ʧʦʜ 

ʥʦʤʝʨʦʤ 01096. ʇʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ MEGA6 ʧʦʩʪʨʦʝʥʘ ʜʝʥʜʨʦʛʨʘʤʤʘ, 

ʦʪʨʘʞʘʶʱʘʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʢʫʣʴʪʫʨʳ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʢʦʪʦʨʳʤ ʪʠʧʦʚʳʤ
10

 ʰʪʘʤʤʘʤ ʨʦʜʘ Catellatospora (ʨʠʩʫʥʦʢ 9). 

 

 

 

                                                           
10

 URL: http://www.bacterio.net/ 
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ʈʠʩʫʥʦʢ 9. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʧʦʯʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ Catellatospora 

methionotrophica INA  01096, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʩʠʢʚʝʥʩ-ʘʥʘʣʠʟʝ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʦʚ 16S ʨʈʅʂ. ɼʝʥʜʨʦʛʨʘʤʤʘ ʧʦʩʪʨʦʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʘʣʛʦʨʠʪʤʘ çʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘè (neighbor-joining), ʤʘʩʰʪʘʙ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʵʚʦʣʶʮʠʦʥʥʳʤ ʨʘʩʩʪʦʷʥʠʷʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 10 ʥʫʢʣʝʦʪʠʜʥʳʤ ʟʘʤʝʥʘʤ ʥʘ 

ʢʘʞʜʳʝ 1000 ʥʫʢʣʝʦʪʠʜʦʚ, ʮʠʬʨʘʤʠ ʧʦʢʘʟʘʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʧʦʨʷʜʢʘ ʚʝʪʚʣʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ "bootstrap" ï ʘʥʘʣʠʟʘ 1000 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʜʝʨʝʚʴʝʚ. 

 Catellatospora methionotrophica INA 01096

 Catellatospora methionotrophica ATCC 49965

 Catellatospora chokoriensis DSM 44900

 Catellatospora citrea ATCC 49964

 Catellatospora coxensis DSM 44901

 Catellatospora bangladeshensis DSM 44899
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ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʥʦʚʳʡ ʤʝʪʦʜ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʧʦʯʚʳ, 

ʚ ʢʦʪʦʨʦʤ ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʷʣʠʩʴ ʨʘʩʪʚʦʨʳ ʘʜʨʝʥʘʣʠʥʘ (1 ʤʢʛ/ʤʣ) ʠ 

ʛʝʪʝʨʦʘʫʢʩʠʥʘ (20 ʤʢʛ/ʤʣ) ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʷʝʤʳʭ 

ʢʫʣʴʪʫʨ ʧʦʨʷʜʢʘ Actinomycetales, ʚ ʪʦʤ ʯʠʩʣʝ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʨʦʜʫ 

Streptomyces ï Micromonospora spp., Actinoplanes spp., Nonomuraea spp. ʠ 

Catellatospora spp. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʷʝʤʳʭ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʩʝʥʠʝ ʚ ʩʝʣʝʢʪʠʚʥʳʝ ʩʨʝʜʳ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʤʦʞʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʚʳʜʝʣʝʥʠʷ ʠʟ ʧʦʯʚʳ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ  

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ ʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ 

ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʤʫ ʩʧʝʢʪʨʫ ʜʝʡʩʪʚʠʷ ʠʟʫʯʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʰʪʘʤʤʳ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʳʩʢʘʥʠʷ 

ʧʨʦʜʫʮʝʥʪʦʚ ʘʥʪʠʙʠʦʪʠʢʦʚ. ɼʘʥʥʳʝ ʢʫʣʴʪʫʨʳ ʧʨʠʥʘʜʣʝʞʘʣʠ Streptomyces spp., 

Nonomuraea spp. ʠ Actinoplanes spp. ʆʪʦʙʨʘʥʥʳʝ ʢʫʣʴʪʫʨʳ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʚ 

ʜʨʫʛʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʌɻɹʅʋ ʅʀʀʅɸ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʦʙʨʘʟʫʝʤʳʭ 

ʠʤʠ ʘʥʪʠʙʠʦʪʠʢʦʚ.  
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ɻʣʘʚʘ 4. ʈɸɿʈɸɹʆʊʂɸ ʅʆɺʆɻʆ ʉɽʃɽʂʊʀɺʅʆɻʆ ʄɽʊʆɼɸ 

ɺʓɼɽʃɽʅʀʗ ʕʅɼʆʌʀʊʅʓʍ ɸʂʊʀʅʆɹɸʂʊɽʈʀʁ ʀɿ ʃʀʉʊʔɽɺ 

ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʈɸʉʊɽʅʀʁ 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʩ ʥʦʚʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʮʝʥʥʳʤʠ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʶʪʩʷ ʵʥʜʦʬʠʪʳ [Strobel et al., 2006; Qin et al., 2011; 

Ambrose et al., 2013; Golinska et al., 2015]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʨʘʙʦʪʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʝʣʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ 

ʨʘʩʪʝʥʠʡ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ 

ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʨʝʜʢʠʭ ʨʦʜʦʚ ʧʨʠ 

ʚʳʜʝʣʝʥʠʠ ʠʟ ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʈʘʙʦʪʘ ʩʦʩʪʦʷʣʘ ʠʟ ʵʪʘʧʦʚ ʠʟʫʯʝʥʠʷ ʤʝʪʦʜʦʚ ʚʳʜʝʣʝʥʠʷ ʵʥʜʦʬʠʪʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʨʘʩʪʝʥʠʡ, ʧʦʜʙʦʨʘ ʩʪʝʨʠʣʠʟʫʶʱʠʭ ʘʛʝʥʪʦʚ ʠ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʝʨʠʣʠʟʘʮʠʠ ʨʘʩʪʝʥʠʡ ʠ, ʥʘʢʦʥʝʮ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʩʝʣʝʢʪʠʚʥʦʛʦ 

ʤʝʪʦʜʘ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʄʦʩʢʚʝ ʠ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

4.1. ʇʦʜʙʦʨ ʫʩʣʦʚʠʡ ʚʳʜʝʣʝʥʠʷ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʝʣʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʠʟʦʣʷʮʠʠ ʵʥʜʦʬʠʪʦʚ-ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʨʘʩʪʝʥʠʡ ʪʨʦʧʠʯʝʩʢʠʭ ʣʝʩʦʚ [Bacon, 

1988; Ara¼jo et. al., 2000; Otoguro et al., 2001; Cao et al., 2004; Omarjee et al., 

2004; Qin et al., 2009]. ʇʨʠʤʝʥʷʷ ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ ʵʥʜʦʬʠʪʦʚ ʠʟ 

ʨʘʩʪʝʥʠʡ, ʤ  rʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦʙʣʝʤʦʡ ï ʧʦʤʝʱʝʥʥʳʝ ʥʘ ʯʘʰʢʠ ʇʝʪʨʠ ʢʫʩʦʯʢʠ 

ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʡ [Omarjee et al., 2004; Qin et al., 2009] ʚʳʩʳʭʘʣʠ, ʧʦʵʪʦʤʫ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʥʝ ʚʳʨʘʩʪʘʣʠ. ʄʝʪʦʜʳ ʩ ʚʳʩʫʰʠʚʘʥʠʝʤ ʠ ʠʟʤʝʣʴʯʝʥʠʝʤ ʪʢʘʥʝʡ 

ʨʘʩʪʝʥʠʡ, ʧʨʝʜʣʦʞʝʥʥʳʝ Qin ʠ ʩʦʘʚʪʦʨʘʤʠ [Qin et al., 2009], ʪʘʢʞʝ ʥʝ 

ʧʨʠʚʦʜʠʣʠ ʢ ʚʳʜʝʣʝʥʠʶ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ, ʩ 

ʢʦʪʦʨʦʡ ʤ  r ʩʪʦʣʢʥʫʣʠʩʴ, ʙʳʣʘ ʩʪʝʨʠʣʠʟʘʮʠʷ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʡ ï 
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ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʠʣʠ 

ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʣʠ ʨʦʩʪ ʵʥʜʦʬʠʪʥʦʡ ʤʠʢʨʦʙʠʦʪʳ, ʠʣʠ ʥʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʩʪʝʨʠʣʠʟʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʡ ʦʪ ʵʧʠʬʠʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.  

ʈʝʰʝʥʠʝʤ ʧʝʨʚʦʡ ʧʨʦʙʣʝʤʳ ʩʪʘʣʦ ʠʟʤʝʥʝʥʠʝ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʷ ʥʘ ʯʘʰʢʠ ʇʝʪʨʠ ï ʥʘʨʝʟʘʥʥʳʝ ʢʫʩʦʯʢʠ ʣʠʩʪʴʝʚ 

ʧʦʤʝʱʘʣʠʩʴ ʥʝ ʥʘ ʯʘʰʢʠ ʇʝʪʨʠ, ʘ ʚ ʧʨʦʙʠʨʢʠ ʩʦ ʩʪʝʨʠʣʴʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ 

ʚʦʜʦʡ, ʟʘʪʝʤ ʧʨʦʚʦʜʠʣʠ ʧʦʩʝʚ ʜʘʥʥʦʡ ʩʫʩʧʝʥʟʠʠ, ʩʦʜʝʨʞʘʱʝʡ ʩʧʦʨʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʘ ʪʚʝʨʜʳʝ ʘʛʘʨʦʚʳʝ ʩʨʝʜʳ. ʀʟʤʝʥʠʚ ʩʧʦʩʦʙ ʧʦʩʝʚʘ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ, ʤ  rʨʝʰʠʣʠ ʧʨʦʙʣʝʤʫ ʚʳʩʳʭʘʥʠʷ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʡ ʥʘ 

ʯʘʰʢʘʭ. ɼʣʷ ʨʝʰʝʥʠʷ ʚʪʦʨʦʡ ʧʨʦʙʣʝʤʳ ʥʘʤʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʝʩʢʦʣʴʢʦ 

ʩʪʝʨʠʣʠʟʫʶʱʠʭ ʘʛʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʠ ʚʨʝʤʝʥʝʤ ʠʭ 

ʩʪʝʨʠʣʠʟʘʮʠʠ (ʪʘʙʣʠʮʘ 9). ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʩʦʩʪʘʚ ʩʪʝʨʠʣʠʟʫʶʱʠʭ 

ʘʛʝʥʪʦʚ, ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳ ʜʣʷ ʢʘʞʜʦʛʦ 

ʦʙʨʘʟʮʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʝʥʠʷ ʠ ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ ʨʘʩʪʝʥʠʷ ʠ ʝʛʦ ʤʦʨʬʦʣʦʛʠʠ. 

ɺʚʠʜʫ ʵʪʦʛʦ ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʩʪʝʨʠʣʠʟʫʶʱʝʛʦ ʘʛʝʥʪʘ ʧʦʜʙʠʨʘʣʠʩʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʦʧʳʪʥʳʤ ʧʫʪʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ 

ʧʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʝʥʠʡ ʩʪʝʨʠʣʠʟʫʶʱʠʝ 

ʘʛʝʥʪʳ, ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʝʨʠʣʠʟʘʮʠʠ ʠ ʥʝ ʧʦʜʘʚʣʷʣʠ ʨʦʩʪ ʵʥʜʦʬʠʪʥʦʡ 

ʤʠʢʨʦʙʠʦʪʳ.  

ʉ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʷʝʤʳʭ ʢʦʣʦʥʠʡ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʘʜʨʝʥʘʣʠʥʘ ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʥʘ 

ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ 

ʩʦʝʜʠʥʝʥʠʷ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʠʟʦʣʷʮʠʠ ʠʟ ʧʦʯʚʳ  

ʢʦʣʠʯʝʩʪʚʘ ʢʦʣʦʥʠʡ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʤʝʪʦʜʦʤ ʚʳʜʝʣʝʥʠʷ 

ʧʦʯʚʝʥʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʨʘʩʪʚʦʨʳ ʘʜʨʝʥʘʣʠʥʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 1 ʤʢʛ/ʤʣ ʠʣʠ 

ʛʝʪʝʨʦʘʫʢʩʠʥʘ ï 20 ʤʢʛ/ʤʣ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ, ʥʘ ʢʦʪʦʨʳʝ 

ʧʨʦʚʦʜʠʣʩʷ ʚʳʩʝʚ ʩʫʩʧʝʥʟʠʠ ʣʠʩʪʴʝʚ. ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʢʦʣʦʥʠʡ 

ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʢʦʥʪʨʦʣʷ.  
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ʊʘʙʣʠʮʘ 9. ʉʪʝʨʠʣʠʟʫʶʱʠʝ ʨʘʩʪʚʦʨʳ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʨʘʩʪʝʥʠʡ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ. 

ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʩʪʝʨʠʣʠʟʫ-

ʶʱʝʛʦ ʘʛʝʥʪʘ 

ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʤʠʥʫʪ 

1 3  5  10  20  

ʵʪʘʥʦʣ 

70% + + + + + 

75% + + + + + 

80% + + + + + 

96% + + + + ï 

ʛʠʧʦʭʣʦʨʠʪ ʥʘʪʨʠʷ 

0,9% + + + + + 

1% + + + + + 

3% + + + + + 

5% + + + + + 

10% + + + + ï 

ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ 

10% + + + + + 

20% + + + + + 

30% + + + + ï 

ʇʨʠʤʝʯʘʥʠʝ: çҌη ï ʧʨʦʚʦʜʠʣʩʷ ʵʢʩʧʝʨʠʤʝʥʪ; çïη ï ʵʢʩʧʝʨʠʤʝʥʪ ʥʝ ʧʨʦʚʦʜʠʣʩʷ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʝ, ʤ  r ʧʨʠʰʣʠ ʢ 

ʧʨʝʜʧʦʣʦʞʝʥʠʶ, ʯʪʦ ʨʘʩʪʚʦʨʳ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʩ ʮʝʣʴʶ ʩʪʠʤʫʣʷʮʠʠ 

ʧʨʦʨʘʩʪʘʥʠʷ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʨ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʣʠʩʪʴʝʚ ʧʦʩʣʝ ʧʨʦʤʳʚʢʠ ʦʪ ʩʪʝʨʠʣʠʟʫʶʱʠʭ ʘʛʝʥʪʦʚ. ɼʣʷ 

ʧʨʦʚʝʨʢʠ ʥʘʰʝʡ ʛʠʧʦʪʝʟʳ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʧʦʜʙʦʨʫ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʠ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʪʚʦʨʳ ʘʜʨʝʥʘʣʠʥʘ ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʩ ʜʘʥʥʦʡ ʮʝʣʴʶ 

ʧʨʠʤʝʥʷʣʠʩʴ ʚʧʝʨʚʳʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚʨʝʤʷ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ï 20 ʤʠʥʫʪ, ʠ ʦʧʨʝʜʝʣʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʜʝʡʩʪʚʠʷ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ï 20 ʤʢʛ/ʤʣ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ ʚ 2,56 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
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ʇʨʠʤʝʥʝʥʠʝ ʘʜʨʝʥʘʣʠʥʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʣʠʩʪʴʝʚ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,1, 0,5, 1 ʠ 1,5 

ʤʢʛ/ʤʣ ʚ ʪʝʯʝʥʠʝ 10-20 ʤʠʥʫʪ ʥʝ ʜʘʣʦ ʚʠʜʠʤʦʛʦ ʵʬʬʝʢʪʘ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʢʦʥʪʨʦʣʷ (ʪʘʙʣʠʮʘ 10). 

ʊʘʙʣʠʮʘ 10. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʛʝʪʝʨʦʘʫʢʩʠʥʘ (20 ʤʢʛ/ʤʣ) ʠ ʘʜʨʝʥʘʣʠʥʘ (1 

ʤʢʛ/ʤʣ) ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʈʘʩʪʚʦʨ ʜʣʷ 

ʧʨʝʜʦʙʨʘʙʦʪʢʠ 
  

ʂʦʣ-ʚʦ % 

ʂʦʥʪʨʦʣʴ 25Ñ0,24 22 

ɸʜʨʝʥʘʣʠʥ (1 ʤʢʛ/ʤʣ) 26Ñ0,25 22 

ɻʝʪʝʨʦʘʫʢʩʠʥ (20 ʤʢʛ/ʤʣ) 64Ñ0,61 56 

ɺʩʝʛʦ 115Ñ1,09 100 

ʇʨʠʤʝʯʘʥʠʝ. ʂʆɽ ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ.  

ʇʦʩʢʦʣʴʢʫ ʛʝʪʝʨʦʘʫʢʩʠʥ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʦʥʠʡ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʘ ʘʜʨʝʥʘʣʠʥ ï ʥʝʪ, ʧʨʝʜʩʪʘʚʣʷʣʦ 

ʠʥʪʝʨʝʩ ʥʘʡʪʠ ʜʨʫʛʦʝ ʚʝʱʝʩʪʚʦ, ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. ʊʘʢ ʢʘʢ ʛʝʪʝʨʦʘʫʢʩʠʥ ʷʚʣʷʝʪʩʷ ʬʠʪʦʛʦʨʤʦʥʦʤ, ʙʳʣʦ ʨʝʰʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʝʜʠʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʮʠʨʢʦʥ, ʢʦʪʦʨʳʡ 

ʚʣʠʷʝʪ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʣʝʪʢʘʭ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ 

ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʮʠʨʢʦʥ ʧʨʠʤʝʥʷʣʩʷ ʚʧʝʨʚʳʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʧʦʜʙʦʨʫ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʝʡʩʪʚʠʷ ʜʘʥʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʠʨʢʦʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 1 ʤʢʛ/ʤʣ 

ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʷʝʤʳʭ ʢʦʣʦʥʠʡ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʠ ʮʠʨʢʦʥʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ-ʵʥʜʦʬʠʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 11. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ, ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʡ 

ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʚ 3,1 ʨʘʟʘ, ʮʠʨʢʦʥʘ ï ʚ 2,7 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  
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ʊʘʙʣʠʮʘ 11. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʠ ʮʠʨʢʦʥʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ-ʵʥʜʦʬʠʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʈʘʩʪʚʦʨ ʜʣʷ 

ʧʨʝʜʦʙʨʘʙʦʪʢʠ 
  

ʂʦʣ-ʚʦ % 

ʂʦʥʪʨʦʣʴ 27Ñ0,2 15 

ʎʠʨʢʦʥ (1 ʤʢʛ/ʤʣ) 68Ñ0,51 38 

ɻʝʪʝʨʦʘʫʢʩʠʥ (20 ʤʢʛ/ʤʣ) 84Ñ0,63 47 

ɺʩʝʛʦ 179Ñ1,34 100 

ʇʨʠʤʝʯʘʥʠʝ. ʂʆɽ ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ.  

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʦʩʰʠʭ ʥʘ 

ʯʘʰʢʘʭ ʇʝʪʨʠ ʢʦʣʦʥʠʡ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʙʳʣʦ ʠʟ ʣʠʩʪʴʝʚ ʦʙʣʝʧʠʭʠ (Hippophae 

rhamnoides) ʠ ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ (Urtica dioica), ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ï ʠʟ 

ʧʠʞʤʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Tanacetum vulgare) (ʨʠʩʫʥʦʢ 10). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʦʩʣʝ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʣʠʩʪʴʝʚ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʠ ʮʠʨʢʦʥʦʤ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʠʟ ʚʩʝʭ 20 ʨʘʩʪʝʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʦʣʴʢʦ ʠʟ 14 ʨʘʩʪʝʥʠʡ (ʨʠʩʫʥʦʢ 10).  
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ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ p Ò 0,05. 

ʈʠʩʫʥʦʢ 10. ʂʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʯʘʰʢʠ ʇʝʪʨʠ ʠʟ ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ.
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ʅʘʟʚʘʥʠʝ ʨʘʩʪʝʥʠʷ 

ʛʝʪʝʨʦʘʫʢʩʠʥ ʮʠʨʢʦʥ ʢʦʥʪʨʦʣʴ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʩʝʣʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʚʳʜʝʣʝʥʠʷ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ-ʵʥʜʦʬʠʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʪʝʨʠʣʠʟʘʮʠʠ ʣʠʩʪʴʝʚ ʦʪ ʵʧʠʬʠʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 75% ʵʪʘʥʦʣʦʤ ʚ ʪʝʯʝʥʠʝ 

5 ʤʠʥʫʪ ʠ 1% ʨʘʩʪʚʦʨʦʤ ʛʠʧʦʭʣʦʨʠʪʘ ʥʘʪʨʠʷ (NaOCl) ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ; 

ʧʨʦʤʳʚʢʦʡ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ ʦʪ ʩʪʝʨʠʣʠʟʫʶʱʠʭ ʘʛʝʥʪʦʚ; ʧʨʝʜʦʙʨʘʙʦʪʢʦʡ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ 10% ʨʘʩʪʚʦʨʦʤ ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ (NaHCO3) ʚ 

ʪʝʯʝʥʠʝ 5 ï 10 ʤʠʥʫʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʪʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ 

ʨʦʩʪʘ ʵʥʜʦʬʠʪʥʳʭ ʛʨʠʙʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʝʜʦʙʨʘʙʦʪʢʦʡ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʨʘʟʮʦʚ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ (20 ʤʢʛ/ʤʣ) ʠ ʮʠʨʢʦʥʦʤ (1 ʤʢʛ/ʤʣ) ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ 

ʩ ʮʝʣʴʶ ʩʪʠʤʫʣʷʮʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʧʦʨ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʥʘ ʯʘʰʢʘʭ 

ʇʝʪʨʠ. ʅʦʚʠʟʥʘ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʧʝʨʚʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʨʘʩʪʚʦʨʳ ʮʠʨʢʦʥʘ (ʩʤʝʩʠ ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʳʭ ʢʠʩʣʦʪ) ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ (ʠʥʜʦʣʠʣ-

3-ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ) ʜʣʷ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʥʦ ʩʪʝʨʠʣʠʟʦʚʘʥʥʳʭ 

ʣʠʩʪʴʝʚ. ʇʨʝʜʦʙʨʘʙʦʪʢʘ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʷʪʴ 

 ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʥʘ ʯʘʰʢʠ ʇʝʪʨʠ. ɺ 

ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʤʝʪʦʜʝ ʚʧʝʨʚʳʝ ʙʳʣʘ ʧʨʠʛʦʪʦʚʣʝʥʘ ʚʦʜʥʘʷ ʩʫʩʧʝʥʟʠʷ ʠʟ ʣʠʩʪʴʝʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʘʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʳʩʝʚʘʣʘʩʴ ʥʘ ʯʘʰʢʠ ʇʝʪʨʠ. ɺ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʠʩʘʥʥʳʝ ʧʨʠʝʤʳ ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ ʵʥʜʦʬʠʪʥʳʝ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʠʟ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʨʘʩʪʝʥʠʡ. 

4.2. ʆʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚʳʜʝʣʝʥʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ-ʵʥʜʦʬʠʪʦʚ 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʣʦʥʠʡ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ 

ʙʣʘʛʦʜʘʨʷ ʧʨʝʜʦʙʨʘʙʦʪʢʝ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʣʠʩʪʴʝʚ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ï ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʠ ʮʠʨʢʦʥʦʤ (ʪʘʙʣʠʮʘ 12). ʆʢʦʣʦ 

80% ʚʳʨʦʩʰʠʭ ʥʘ ʯʘʰʢʘʭ ʢʦʣʦʥʠʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʣʠʩʪʴʝʚ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ, ʪʘʢ ʢʘʢ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʣʫʯʰʠʤ ʨʦʩʪʦʤ. 

ɺ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʘʭ ʠ ʧʦʩʣʝ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʮʠʨʢʦʥʦʤ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ 

ʚʳʜʝʣʝʥʦ 59% ʠ 54% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʊʘʙʣʠʮʘ 12. ʂʦʣʠʯʝʩʪʚʦ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ. 

 ̄

ʧ/ʧ 
ʅʘʟʚʘʥʠʝ ʨʘʩʪʝʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʰʪʘʤʤʦʚ ɺʩʝʛʦ 

ʰʪʘʤʤʦʚ ʂʦʥʪʨʦʣʴ ʎʠʨʢʦʥ  ɻʝʪʝʨʦʘʫʢʩʠʥ 

1 Achillea millefolium L.  ï 1 2 3 

2 Aloe arborescens L.  2 3 5 10 

3 Anthoxantum odoratum L.  ï 1 1 2 

4 Arctium lappa L.  1 3 6 10 

5 Convallaria majalis L.  ï 1 2 3 

6 Fragaria vesca L.  1 2 4 7 

7 Geranium pratense L.  ï 1 1 2 

8 Hippophae rhamnoides L.  3 5 6 14 

9 Lysimachia nummularia L.  1 2 4 7 

10 Matricaria matricarioides L.  ï 1 1 2 

11 Melilotus officinalis L.  ï ï 2 2 

12 Mentha arvensis L.  1 2 4 7 

13 Plantago major L.  1 4 7 12 

14 Rosa cinnamomea L.  2 3 5 10 

15 Rubus idaeus L.  1 1 5 7 

16 Tanacetum vulgare L.  ï 1 ï 1 

17 Taraxacum officinale L.  ï 1 2 3 

18 Trifolium pratense L.  ï ï 1 1 

19 Urtica dioica L.  3 4 7 14 

20 Viola odorata L.  ï 1 2 3 

ɺʩʝʛʦ ʰʪʘʤʤʦʚ 16 37 67 120 

ʇʨʠʤʝʯʘʥʠʝ. çïè ï ʰʪʘʤʤʳ ʥʝ ʚʳʜʝʣʠʣʠʩʴ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ-ʵʥʜʦʬʠʪʦʚ ʤ  r ʠʟʫʯʠʣʠ ʠʭ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠ 

ʛʝʥʦʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʰʪʘʤʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 13. 
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ʊʘʙʣʠʮʘ 13. ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʢʫʣʴʪʫʨ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʉʝʣʝʢʪʠʚʥʳʡ 

ʘʛʝʥʪ 

ʂʦʣʠʯʝʩʪʚʦ ʰʪʘʤʤʦʚ 

Streptomyces Micromonospora Nocardiopsis 
ʅʝʠʜʝʥʪʠʬ. 

ʨʦʜʳ  

ʂʦʥʪʨʦʣʴ 9 4 2 1 

ʎʠʨʢʦʥ 

(1 ʤʢʛ/ʤʣ) 
24 9 1 3 

ɻʝʪʝʨʦʘʫʢʩʠʥ 

(20 ʤʢʛ/ʤʣ) 
41 20 5 1 

ʇʨʠʤʝʯʘʥʠʝ. ʅʝʠʜʝʥʪʠʬ. ʨʦʜʳ ï ʛʨʫʧʧʘ ʰʪʘʤʤʦʚ, ʢʦʪʦʨʳʝ ʥʝ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ  rʚ ʩʚʷʟʠ ʩ ʧʦʪʝʨʝʡ ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ. 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 13, ʢʫʣʴʪʫʨʳ Streptomyces spp. ʙʳʣʠ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʩʨʝʜʠ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ ʢʫʣʴʪʫʨ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʳ 

[B®rdy, 2005; Qin et al., 2009; Qin et al., 2011; Ambrose et al., 2011; Huang et al., 

2012; Gangwar et al., 2014; Golinska et al., 2015]. ʇʨʝʜʦʙʨʘʙʦʪʢʘ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʪʢʘʥʝʡ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʷʝʤʳʭ 

ʢʫʣʴʪʫʨ ʨʦʜʘ Streptomyces ʚ 4,5 ʨʘʟʘ, ʮʠʨʢʦʥʦʤ ï ʚ 2,6 ʨʘʟʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʠ ʮʠʨʢʦʥʦʤ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʳʜʝʣʷʝʤʳʭ 

ʢʫʣʴʪʫʨ Micromonospora spp.: ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʚ 5 ʨʘʟ, 

ʮʠʨʢʦʥʦʤ ï 2,25 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʝʢʦʪʦʨʳʝ 

ʰʪʘʤʤʳ ʪʝʨʷʣʠ ʩʚʦʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪ ɹ ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʝʩʝʚʦʚ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʠʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʫʜʘʣʦʩʴ 

(ʪʘʙʣʠʮʘ 13). 

ʅʫʞʥʦ ʦʪʤʝʪʠʪ ɹ ʯʪʦ, ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʣʠʩʪʴʝʚ ʮʠʨʢʦʥʦʤ ʥʝ ʦʢʘʟʳʚʘʣʘ 

ʚʠʜʠʤʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʳʜʝʣʝʥʠʝ ʢʫʣʴʪʫʨ ʨʝʜʢʠʭ ʨʦʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʥʝ 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ Micromonospora spp., ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʜʘʣʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ (ʪʘʙʣʠʮʘ 13). ʋ 
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ʰʪʘʤʤʦʚ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ Micromonospora spp., 

ʙʳʣʠ ʠʟʫʯʝʥʳ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʝʥʦʚ 16S ʨʈʅʂ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʨʝʜʢʠʭ ʢʫʣʴʪʫʨ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ-ʵʥʜʦʬʠʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʪʦʙʨʘʥʥʳʝ 8 ʰʪʘʤʤʦʚ ʧʨʠʥʘʜʣʝʞʘʪ 

ʨʘʟʥʳʤ ʚʠʜʘʤ ʨʦʜʘ Nocardiopsis: N. sp., N. umidischolae,  N.viridoflava, N. 

tropica, N. dassonvillei, N. exhalans ʠ N. quinghaiensis (2 ʰʪʘʤʤʘ). ʂʫʣʴʪʫʨʳ 

ʙʳʣʠ ʚʥʝʩʝʥʳ ʚ ʢʦʣʣʝʢʮʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʀʅɸ, ʘ ʠʭ ʥʫʢʣʝʦʪʠʜʥʝr 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʦʚ 16S ʨʈʅʂ ʜʝʧʦʥʠʨʦʚʘʥʳ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʙʘʟʫ 

ʜʘʥʥʳʭ GenBank NCBI ʩ ʧʨʠʩʚʦʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʥʦʤʝʨʦʚ ʜʦʩʪʫʧʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʠ ʛʝʥʦʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 74 ʢʫʣʴʪʫʨʳ (61,6%) ʧʨʠʥʘʜʣʝʞʘʪ 

Streptomyces spp., 33 ʢʫʣʴʪʫʨʳ (27,5%) ï Micromonospora spp. ʠ 8 ʢʫʣʴʪʫʨ 

(6,7%) ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ Nocardiopsis spp. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʩʪʠʤʫʣʷʪʦʨʘʤʠ 

ʧʨʦʨʘʩʪʘʥʠʷ ʩʧʦʨ, ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʷʝʤʳʭ ʵʥʜʦʬʠʪʥʳʭ 

ʢʫʣʴʪʫʨ ʨʝʜʢʠʭ ʨʦʜʦʚ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʜʝʣʝʥʠʶ ʨʝʜʢʦ ʠʟʦʣʠʨʫʝʤʳʭ 

ʵʥʜʦʬʠʪʥʳʭ ʢʫʣʴʪʫʨ Nocardiopsis spp. ʕʪʦʪ ʤʝʪʦʜ ʦʢʘʟʘʣʩʷ ʫʩʧʝʰʥʳʤ ʜʣʷ 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʢʫʣʴʪʫʨ Micromonospora spp. 

4.3. ʀʟʫʯʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʫʣʴʪʫʨ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ 

ʉʨʝʜʠ ʚʳʜʝʣʝʥʥʳʭ 120 ʢʫʣʴʪʫʨ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʦʪʙʦʨ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʜʣʷ ʠʟʳʩʢʘʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ. 

ʀʟʫʯʝʥʠʝ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʦʚ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʣʠʩʪʴʝʚ ʮʠʨʢʦʥʦʤ (1 ʤʢʛ/ʤʣ) ʠ/ʠʣʠ 

ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ (20 ʤʢʛ/ʤʣ) ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʜʝʣʝʥʠʶ ʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣʠʮʘ 14). 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ 

ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʦʢʘʟʘʣʘʩʴ ʦʙʨʘʙʦʪʢʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ 

ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ. 
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ʊʘʙʣʠʮʘ 14. ʂʦʣʠʯʝʩʪʚʦ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ-

ʵʥʜʦʬʠʪʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʉʝʣʝʢʪʠʚʥʳʡ 

ʘʛʝʥʪ 

ʂʦʣʠʯʝʩʪʚʦ ʠʟʫʯʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʚʩʝʛʦ 

ɸʢʪʠʚʥʳʝ ʚ 

ʦʪʥʦʰʝʥʠʠ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥ

ʳʭ ʙʘʢʪʝʨʠʡ 

ɸʢʪʠʚʥʳʝ ʚ 

ʦʪʥʦʰʝʥʠʠ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣ

ʴʥʳʭ ʠ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴ

ʥʳʭ ʙʘʢʪʝʨʠʡ 

ɸʢʪʠʚʥʳʝ ʚ 

ʦʪʥʦʰʝʥʠʠ 

ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ 

ʛʨʠʙʦʚ 

ʏʠʩʣʦ % ʏʠʩʣʦ % ʏʠʩʣʦ % ʏʠʩʣʦ % 

ʂʦʥʪʨʦʣʴ 16Ñ0,12 100 12Ñ0,09 75 ï ï 4Ñ0,03 25 

ʎʠʨʢʦʥ 37Ñ0,28 100 34Ñ0,26 92 4Ñ0,03 11 9Ñ0,068 24 

ɻʝʪʝʨʦʘʫʢʩʠʥ 67Ñ0,51 100 56Ñ0,42 84 7Ñ0,05 10 23Ñ0,17 34 

ʇʨʠʤʝʯʘʥʠʝ: ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʩʪ-ʙʘʢʪʝʨʠʠ: Staphylococcus aureus ʀʅɸ 

00985 (FDA 209ʈ), Staphylococcus aureus ʀʅɸ 00761 (MRSA), 

Staphylococcus aureus ʀʅɸ 00762, Micrococcus luteus ATCC 9341, 

Bacillus subtilis ATCC 6633; 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʪʝʩʪ-ʙʘʢʪʝʨʠʠ: Escherichia coli ATCC 25922, 

Pseudomonas aeruginosa ATCC 27853; 

ʜʨʦʞʞʝʧʦʜʦʙʥʳʝ ʛʨʠʙʳ: Saccharomyces cerevisiae ʀʅɸ S-1.  

ʇʨʝʜʦʙʨʘʙʦʪʢʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ ʩʝʣʝʢʪʠʚʥʳʤʠ ʘʛʝʥʪʘʤʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʚʳʜʝʣʝʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʰʪʘʤʤʦʚ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʩʪ-

ʙʘʢʪʝʨʠʡ, ʚʢʣʶʯʘʷ ʤʝʪʠʮʠʣʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ (MRSA): ʧʦʩʣʝ 

ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʮʠʨʢʦʥʦʤ ʢʦʣʠʯʝʩʪʚʦ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʙʳʣʦ 

ʙʦʣʴʰʝ ʚ 1,2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʘ ʧʦʩʣʝ ʧʨʝʜʦʙʨʘʙʦʪʢʠ 

ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ï ʚ 1,12 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣʠʮʘ 14). 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʥʘ ʘʛʘʨʦʚʳʭ ʩʨʝʜʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʜʘʚʣʷʪʴ ʨʦʩʪ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ ʦʙʣʘʜʘʣʠ 102 ʢʫʣʴʪʫʨʳ (85%) ʠʟ 120 

ʠʟʫʯʝʥʥʳʭ ʰʪʘʤʤʦʚ, ʚʢʣʶʯʘʷ ʘʢʪʠʚʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ MRSA ï 33 ʰʪʘʤʤʘ 

(28%). ʇʦʜʘʚʣʷʣʠ ʨʦʩʪ ʢʘʢ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʙʘʢʪʝʨʠʡ ï 11 ʢʫʣʴʪʫʨ (9%). ɸʢʪʠʚʥʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ ʛʨʠʙʦʚ 
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ʙʳʣʠ 36 ʢʫʣʴʪʫʨ (30%) (ʨʠʩʫʥʦʢ 11). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʦʙʨʘʙʦʪʢʘ 

ʣʠʩʪʴʝʚ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʠ ʮʠʨʢʦʥʦʤ ʧʦʟʚʦʣʠʣʘ ʚʳʜʝʣʠʪʴ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʝ 

ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ ʪʘʢʠʭ ʢʫʣɹʪʫʨ 

ʚʳʜʝʣʝʥʦ ʥʝ ʙʳʣʦ (ʪʘʙʣʠʮʘ 14). 

 

ʇʨʠʤʝʯʘʥʠʝ: MRSA ï ʤʝʪʠʮʠʣʣʠʥʦʨʝʟʠʩʪʝʥʪʥʳʡ S. aureus ʀʅɸ 00761. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ p Ò 0,05. 

ʈʠʩʫʥʦʢ 11. ʂʦʣʠʯʝʩʪʚʦ ʰʪʘʤʤʦʚ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʘʢʪʠʚʥʳʭ ʚ 

ʦʪʥʦʰʝʥʠʠ ʪʝʩʪ-ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʚʳʜʝʣʝʥʠʷ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʠ ʮʠʨʢʦʥʘ ʧʦʟʚʦʣʠʣ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʥʘ ʘʛʘʨʦʚʳʭ 

ʩʨʝʜʘʭ ʧʦ ʦʪʥʦʰʝʥʠ ʁ ʢ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʝʩʪ-

ʙʘʢʪʝʨʠʷʤ, ʘ ʪʘʢʞʝ ʜʨʦʞʞʝʧʦʜʦʙʥʳʤ ʛʨʠʙʘʤ. ʇʨʝʜʦʙʨʘʙʦʪʢʫ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʪʢʘʥʝʡ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʠ ʮʠʨʢʦʥʦʤ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ 

ʚʳʜʝʣʝʥʠʷ ʠʟ ʨʘʩʪʝʥʠʡ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ  ʧʨʦʜʫʮʝʥʪʦʚ 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʘʢʪʠʚʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ, 

ʚʢʣʶʯʘʷ ʤʝʪʠʮʠʣʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ (MRSA), ʠ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ.  
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4.4. ʆʧʠʩʘʥʠʝ ʨʝʜʢʠʭ ʢʫʣʴʪʫʨ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʠ ʭʝʤʦʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 8 ʢʫʣʴʪʫʨ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʦʚ Streptomyces ʠ Micromonospora. ɼʘʥʥʳʝ 

ʢʫʣʴʪʫʨʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ ʣʠʩʪʴʝʚ ʩʣʝʜʫʶʱʠʭ ʨʘʩʪʝʥʠʡ: Aloe arborescens 

(ʰʪʘʤʤʳ 15EA, 19EA, 20EA), Mentha arvensis (ʰʪʘʤʤʳ 85EA, 89EA), 

Lysimachia nummularia (90EA), Fragaria vesca (97EA), Arctium lappa (109EA) ʠ 

ʠʤʝʣʠ ʩʭʦʞʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʠ ʭʝʤʦʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ. ɺʩʝ 8 ʰʪʘʤʤʦʚ ʠʤʝʣʠ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ. 

ʄʦʨʬʦʣʦʛʠʷ. ʍʦʨʦʰʦ ʨʘʟʚʠʪʳʡ ʚʝʪʚʷʱʠʡʩʷ ʤʠʮʝʣʠʡ. ʅʘ ʚʝʛʝʪʘʪʠʚʥʦʤ 

ʤʠʮʝʣʠʠ ʦʙʨʘʟʫʶʪʩʷ ʜʣʠʥʥʳʝ ʮʝʧʦʯʢʠ ʩʧʦʨ ʧʨʷʤʦʡ ʠ ʟʠʛʟʘʛʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ. 

ʂʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ. ɺ ʛʠʜʨʦʣʠʟʘʪʘʭ ʮʝʣʳʭ ʢʣʝʪʦʢ ʢʫʣʴʪʫʨ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʤʝʟʦ-ʜʠʘʤʠʥʦʧʠʤʝʣʠʥʦʚʘʷ ʢʠʩʣʦʪʘ (ʤʝʟʦ-ɼɸʇʂ), ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʘʭʘʨʘ 

ʦʪʩʫʪʩʪʚʫʶʪ (III  ʪʠʧ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ).  

 ʄʠʥʝʨʘʣʴʥʳʡ ʘʛʘʨ 1 ɻʘʫʟʝ. ʈʦʩʪ ʩʢʫʜʥʳʡ. ɺʦʟʜʫʰʥʳʡ ʤʠʮʝʣʠʡ 

ʦʪʩʫʪʩʪʚʫʝʪ. ʉʫʙʩʪʨʘʪʥʳʡ ʤʠʮʝʣʠʡ ʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ. ʈʘʩʪʚʦʨʠʤʦʛʦ ʧʠʛʤʝʥʪʘ 

ʥʝʪ. 

ʆʚʩʷʥʳʡ ʘʛʘʨ. ʈʦʩʪ ʩʢʫʜʥʳʡ. ɺʦʟʜʫʰʥʳʡ ʤʠʮʝʣʠʡ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʉʫʙʩʪʨʘʪʥʳʡ ʤʠʮʝʣʠʡ ʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ. ʈʘʩʪʚʦʨʠʤʦʛʦ ʧʠʛʤʝʥʪʘ ʥʝʪ. 

ʆʨʛʘʥʠʯʝʩʢʠʡ ʘʛʘʨ 2 ɻʘʫʟʝ. ʈʦʩʪ ʭʦʨʦʰʠʡ. ɺʦʟʜʫʰʥʳʡ ʤʠʮʝʣʠʡ 

ʦʪʩʫʪʩʪʚʫʝʪ. ʉʫʙʩʪʨʘʪʥʳʡ ʤʠʮʝʣʠʡ ʙʫʨʦʛʦ ʮʚʝʪʘ. ʈʘʩʪʚʦʨʠʤʦʛʦ ʧʠʛʤʝʥʪʘ ʥʝʪ. 

ɸʥʪʠʙʠʦʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʂʫʣʴʪʫʨʳ ʘʢʪʠʚʥʳ ʚ ʦʪʥʦʰʝʥʠʠ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ ʛʨʠʙʦʚ.  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɺʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʩʦʛʣʘʩʥʦ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʠ 

ʛʝʥʦʪʠʧʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʨʦʜʘ Nocardiopsis: N. sp., N. 

umidischolae, N. viridoflava, N. tropica, N. exhalans, N. dassonvillei ʠ N. 

quinghaiensis (2 ʰʪʘʤʤʘ). ʂʫʣʴʪʫʨʳ ʚʥʝʩʝʥʳ ʚ ʢʦʣʣʝʢʮʠʶ ʢʫʣʴʪʫʨ ʀʅɸ, ʘ 
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ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥa 16S ʨʈʅʂ ʢʫʣʴʪʫʨ ʜʝʧʦʥʠʨʦʚʘʥʳ ʚ 

ʙʘʟʫ ʜʘʥʥʳʭ GenBank NCBI ʩ ʧʨʠʩʚʦʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʥʦʤʝʨʦʚ ʜʦʩʪʫʧʘ: 

ʀʅɸ 01099 ï KJ425228, ʀʅɸ 01100 ï KJ425229, ʀʅɸ 01101 ï KJ425230, ʀʅɸ 

0110 ï KJ425231, ʀʅɸ 01103 ï KJ425232, ʀʅɸ 01104 ï KJ425233, ʀʅɸ 01097 ï 

KJ425227, ʀʅɸ 01105 ï KJ425234. 

ʇʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ MEGA6 ʧʦʩʪʨʦʝʥʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ 

ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ (ʨʠʩʫʥʦʢ 12). 

 
ʈʠʩʫʥʦʢ 12. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ-ʵʥʜʦʬʠʪʦʚ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʩʠʢʚʝʥʩ-ʘʥʘʣʠʟʝ 

ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʦʚ 16S ʨʈʅʂ. ɼʝʥʜʨʦʛʨʘʤʤʘ ʧʦʩʪʨʦʝʥʘ 

ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ çʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘè (neighbor-joining), ʤʘʩʰʪʘʙ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʚʦʣʶʮʠʦʥʥʳʤ ʨʘʩʩʪʦʷʥʠʷʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2 ʥʫʢʣʝʦʪʠʜʥʳʤ 

ʟʘʤʝʥʘʤ ʥʘ ʢʘʞʜʳʝ 1000 ʥʫʢʣʝʦʪʠʜʦʚ, ʮʠʬʨʘʤʠ ʧʦʢʘʟʘʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʨʷʜʢʘ ʚʝʪʚʣʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ "bootstrap"-ʘʥʘʣʠʟʘ 

1000 ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʜʝʨʝʚʴʝʚ. 

 

 

 Nocardiopsis sp. 20052

 Nocardiopsis sp. INA 01101

 Nocardiopsis tropica DSM 44381

 Nocardiopsis tropica INA 01099

 Nocardiopsis viridoflava INA 01105

 Nocardiopsis viridoflava AY117435

 Nocardiopsis umidischolae DSM 44362

 Nocardiopsis umidischolae INA 01104

 Nocardiopsis quinghaiensis DSM 44739

 Nocardiopsis quinghaiensis INA 01100

 Nocardiopsis quinghaiensis INA 01102

 Nocardiopsis dassonvillei ATCC 23218

 Nocardiopsis dassonvillei INA 01097

 Nocardiopsis exhalans DSM 44407

 Nocardiopsis exhalans INA 01103
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ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʥʦʚʳʡ ʤʝʪʦʜ ʚʳʜʝʣʝʥʠʷ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʚʳʜʝʣʝʥʠʶ ʵʥʜʦʬʠʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ 

ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ. ʅʦʚʠʟʥʘ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʚʧʝʨʚʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʩʪʚʦʨʳ ʮʠʨʢʦʥʘ (ʩʤʝʩ ɹ ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʳʭ 

ʢʠʩʣʦʪ) ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ (ʢʘʣʠʝʚʘʷ ʩʦʣʴ ʠʥʜʦʣʠʣ-3-ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪ)r ʜʣʷ 

ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʥʦ ʩʪʝʨʠʣʠʟʦʚʘʥʥʳʭ ʣʠʩʪʴʝʚ, ʘ ʪʘʢʞʝ ʚ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʠʟ ʣʠʩʪʴʝʚ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʚʳʜʝʣʷʪʴ ʢʫʣʴʪʫʨ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʢʫʣʴʪʫʨ ʨʝʜʢʠʭ ʨʦʜʦʚ, ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʜʝʣʝʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʢʫʣʴʪʫʨ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʥʘ 

ʘʛʘʨʦʚʳʭ ʩʨʝʜʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʪʝʩʪ-ʙʘʢʪʝʨʠʷʤ, ʘ ʪʘʢʞʝ ʜʨʦʞʞʝʧʦʜʦʙʥʳʤ ʛʨʠʙʘʤ. ʇʨʝʜʦʙʨʘʙʦʪʢʫ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʠ ʮʠʨʢʦʥʦʤ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʚʳʜʝʣʝʥʠʷ ʠʟ ʨʘʩʪʝʥʠʡ ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ  

ʧʨʦʜʫʮʝʥʪʦʚ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʘʢʪʠʚʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʩʪ-

ʙʘʢʪʝʨʠʡ, ʚʢʣʶʯʘʷ ʤʝʪʠʮʠʣʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ (MRSA), ʠ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ 

ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʤʫ ʩʧʝʢʪʨʫ ʜʝʡʩʪʚʠʷ ʠʟʫʯʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʰʪʘʤʤʳ ɻʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ 

ʧʦ ʠʟʳʩʢʘʥʠʶ ʧʨʦʜʫʮʝʥʪʦʚ ʘʥʪʠʙʠʦʪʠʢʦʚ. ɼʘʥʥʳʝ ʢʫʣʴʪʫʨʳ ʧʨʠʥʘʜʣʝʞʘʣʠ 

Streptomyces spp. ʠ Nocardiopsis spp. ʆʪʦʙʨʘʥʥʳʝ ʢʫʣʴʪʫʨʳ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʚ 

Cʝʢʪʦʨ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʨʝʦʜʦʣʝʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʘʢʪʝʨʠʡ (ʟʘʚ. 

ʆ. ɽ. ɽʬʨʝʤʝʥʢʦʚʘ) ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʦʙʨʘʟʫʝʤʳʭ ʠʤʠ ʘʥʪʠʙʠʦʪʠʢʦʚ. 
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ɻʣʘʚʘ 5. ʀʅɼʋʂʎʀʗ ʆɹʈɸɿʆɺɸʅʀʗ ɸʅʊʀɹʀʆʊʀʂʆɺ ʇʈʀ 

ɻʃʋɹʀʅʅʆʄ ʂʋʃʔʊʀɺʀʈʆɺɸʅʀʀ ʐʊɸʄʄʆɺ ʈɽɼʂʀʍ ʈʆɼʆɺ 

ɸʂʊʀʅʆɹɸʂʊɽʈʀʁ 

ʇʨʠ ʧʝʨʚʠʯʥʦʤ ʩʢʨʠʥʠʥʛʝ ʰʪʘʤʤʦʚ-ʘʥʪʘʛʦʥʠʩʪʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 

ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʙʦʨʘ ʪʝʩʪ-

ʙʘʢʪʝʨʠʡ ʧʨʦʚʝʨʷʶʪʩʷ ʥʘ ʘʛʘʨʦʚʳʭ ʩʨʝʜʘʭ, ʟʘʪʝʤ ʧʨʦʚʦʜʷʪ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ 

ʧʨʦʜʫʮʝʥʪʦʚ ʥʘ ʞʠʜʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʩ ʮʝʣʴʶ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʜʝʣʝʥʠʷ 

ʘʥʪʠʙʠʦʪʠʢʘ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʛʦ ʚʱʝʩʪʚʘ [ɻʘʫʟʝ, 1961]. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʘʢʪʠʚʥʳʭ ʥʘ ʘʛʘʨʦʚʳʭ ʩʨʝʜʘʭ ʰʪʘʤʤʦʚ ʦʢʘʟʳʚʘʝʪʩʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʥʝʘʢʪʠʚʥʦʡ ʧʨʠ ʛʣʫʙʠʥʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʞʠʜʢʠʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʜʘʣʴʥʝʡʰʝʝ ʠʭ ʠʟʫʯʝʥʠʝ ʥʝ ʧʨʦʚʦʜʠʪʩʷ. ʀʟ 

ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʤʦʛʫʪ 

ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʘʥʪʠʙʠʦʪʠʢʠ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʫʩʣʦʚʠʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʠʦʩʠʥʪʝʟ ʘʥʪʠʙʠʦʪʠʢʘ [ɻʘʫʟʝ, 1961; 

ʄʘʣʢʠʥʘ, 1998].  

ʅʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʫʣʴʪʫʨ ʨʝʜʢʠʭ ʨʦʜʦʚ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʧʨʦʜʫʮʝʥʪʳ ʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ ʮʝʣʴʶ ʧʦʜʙʦʨʘ ʫʩʣʦʚʠʡ 

ʠʥʜʫʢʮʠʠ ʙʠʦʩʠʥʪʝʟʘ ʘʥʪʠʙʠʦʪʠʢʦʚ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 15 

ʰʪʘʤʤʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ (6 ʰʪʘʤʤʦʚ ʧʦʯʚʝʥʥʳʭ ʠ 9 ʰʪʘʤʤʦʚ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ), ʢʦʪʦʨʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʫʯʝʥʠʷ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ ʢʫʣʴʪʫʨʘʤ ʨʝʜʢʠʭ ʨʦʜʦʚ ʧʦʨʷʜʢʘ Actinomycetales ï 

Nonomuraea spp., Nocardiopsis spp. ʠ Actinoplanes spp.; ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ 

ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʘ ʘʛʘʨʦʚʳʭ ʩʨʝʜʘʭ ʦʪʦʙʨʘʥʥʳʝ ʰʪʘʤʤʳ ʙʳʣʠ 

ʘʢʪʠʚʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ, ʚʢʣʶʯʘʷ MRSA.  
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5.1. ʋʩʣʦʚʠʷ ʛʣʫʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʦʪʦʙʨʘʥʥʳʭ ʢʫʣʴʪʫʨ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ɹʠʦʩʠʥʪʝʟ ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʨʠ ʛʣʫʙʠʥʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʦʪʦʙʨʘʥʥʳʭ 

ʰʪʘʤʤʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʨʦʚʦʜʠʣʩ ̫ ʥʘ ʩʣʝʜʫʶʱʠʭ ʞʠʜʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜʘʭ
11

 ï ʦʨʛʘʥʠʯʝʩʢʘʷ ʩʨʝʜʘ 2 ɻʘʫʟʝ ʩ ʤʝʣʦʤ, ʩʨʝʜʘ ɸ4, ʩʨʝʜʘ 330, ʩʨʝʜʘ 6613, 

ʩʨʝʜʘ 2663, ʩʨʝʜʘ 5339, ʩʨʝʜʘ 11654, ʩʨʝʜʘ çʩʘʭè, ʩʨʝʜʘ çʪʦʙʨʝʢʩè, ʩʨʝʜʘ 

çʤʘʣʴʪʝʢʩʥʘʷè. ʂʫʣʴʪʫʨʳ ʚʳʨʘʱʠʚʘʣʠʩʴ ʚ ʢʦʣʙʘʭ ʕʨʣʝʥʤʝʡʝʨʘ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʤ ʢʘʯʘʥʠʠ ʧʨʠ 28Áʉ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ ʢʫʣʴʪʫʨʘʣʴʥʦʡ 

ʞʠʜʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ ʧʨʦʚʦʜʠʣʠ ʢʘʞʜʳʝ 48 ʯʘʩʦʚ ʤʝʪʦʜʦʤ 

ʜʠʬʬʫʟʠʠ ʚ ʦʨʛʘʥʠʯʝʩʢʠʡ ʘʛʘʨ 2 ɻʘʫʟʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʫʥʦʢ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʤ ʪʝʩʪ-ʙʘʢʪʝʨʠʷʤ ï Staphylococcus aureus ʀʅɸ 00985 (FDA 

209ʈ), Staphylococcus aureus ʀʅɸ 00761 (MRSA), Staphylococcus aureus ʀʅɸ 

00762, Micrococcus luteus ATCC 9341, Bacillus subtilis ATCC 6633; 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʝʩʪ-ʙʘʢʪʝʨʠʷʤ ï Escherichia coli ATCC 25922, 

Pseudomonas aeruginosa ATCC 27853 ʠ ʜʨʦʞʞʝʧʦʜʦʙʥʳʤ ʛʨʠʙʘʤ ï 

Saccharomyces cerevisiae ʀʅɸ S-1. ʉʫʩʧʝʥʟʠ ̫ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ ʜʣʷ ʧʦʩʝʚʘ ʥʘ 

ʯʘʰʢʠ ʇʝʪʨʠ ʩʦʜʝʨʞʘʣʘ 10
7
 ï 10

9
 ʂʆɽ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ/ʤʣ. ʉʫʩʧʝʥʟʠʶ 

ʢʘʞʜʦʛʦ ʰʪʘʤʤʘ ʪʝʩʪ-ʙʘʢʪʝʨʠʠ ʟʘʩʝʚʘʣʠ çʛʘʟʦʥʦʤè ʥʘ ʯʘʰʢʫ ʇʝʪʨʠ. ɺ ʣʫʥʢʠ 

ʚʥʦʩʠʣʠ ʧʦ 100 ʤʢʣ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʰʪʘʤʤʘ. ɿʘʪʝʤ 

ʯʘʰʢʠ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 28Áʉ ʥʘ 48 ʯʘʩʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʧʦ 

ʟʦʥʘʤ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ 

ʜʝʡʩʪʚʠ ̫ ʠʟʫʯʘʝʤʦʛʦ ʰʪʘʤʤʘ. ɼʠʘʤʝʪʨ ʟʦʥ ʫʛʥʝʪʝʥʠʷ ʨʦʩʪʘ ʪʝʩʪ-ʤʠʢʨʦʙʦʚ 

ʠʟʤʝʨʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʣʠʥʝʡʢʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1 ʤʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʦʪʦʙʨʘʥʥʳʝ ʢʫʣʴʪʫʨʳ ʥʝ ʧʨʦʷʚʣʷʶʪ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʛʣʫʙʠʥʥʦʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʦʪʦʙʨʘʥʥʳʭ 

ʢʫʣʴʪʫʨ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ, ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʦʜʙʦʨʘ 

                                                           
11

 ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ çʉʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜè. 
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ʫʩʣʦʚʠʡ ʠʥʜʫʢʮʠʠ ʘʥʪʠʙʠʦʪʠʢʦʦʙʨʘʟʦʚʘʥʠʷ ʫ ʢʫʣʴʪʫʨ ʨʝʜʢʠʭ ʨʦʜʦʚ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. 

5.2. ʇʦʜʙʦʨ ʫʩʣʦʚʠʡ ʙʠʦʩʠʥʪʝʟʘ ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʨʠ ʛʣʫʙʠʥʥʦʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʥʜʫʮʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʫ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʚʦʟʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʘʫʪʦʨʝʛʫʣʷʪʦʨʦʚ ï ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʨʘʟʣʠʯʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʠʛʨʘʶʪ 

ʩʠʛʥʘʣʴʥʫʶ ʨʦʣʴ ʚ ʠʟʤʝʥʝʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ (ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ) ʠʣʠ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ (ʮʠʪʦʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ) ʩʦʩʪʦʷʥʠʷ ʤʠʢʨʦʙʥʦʡ ʢʫʣʴʪʫʨʳ 

[ʏʝʨʥʦʛʦʨ, ɺʠʥʥʠʢʦʚ, 2004]. ʆʙʨʘʟʫʝʤʳʝ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʤʠ ʠ 

ʧʨʦʢʘʨʠʦʪʠʯʝʩʢʠʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʘʫʪʦʨʝʛʫʣʷʪʦʨʳ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ 

ʛʨʫʧʧʫ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʩʪʨʦʝʥʠʶ ʠ ʚʳʧʦʣʥʷʝʤʳʤ 

ʬʫʥʢʮʠʷʤ [ʍʦʭʣʦʚ, 1988; ʏʝʨʥʦʛʦʨ, ɺʠʥʥʠʢʦʚ, 2004]. ɺ ʢʘʯʝʩʪʚʝ 

ʘʫʪʦʨʝʛʫʣʷʪʦʨʦʚ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʪʨʠʩʧʦʨʦʚʳʝ ʢʠʩʣʦʪʳ (ɸ, ɺ, ʉ), d-ʬʘʢʪʦʨ, 

ʛʦʨʤʦʥʳ, ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ [ʍʦʭʣʦʚ, 1979; Duntze et al., 1973; ʏʝʨʥʦʛʦʨ, 

ɺʠʥʥʠʢʦʚ, 2004; ɽʬʨʝʤʝʥʢʦʚʘ, 2016]. ʇʦʤʠʤʦ ʘʫʪʦʨʝʛʫʣʷʪʦʨʦʚ ʠʥʠʮʠʘʮʠʠ 

ʙʠʦʩʠʥʪʝʟʘ ʘʥʪʠʙʠʦʪʠʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʫʪʘʛʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʝʘʢʪʠʚʥʳʭ 

ʢʫʣʴʪʫʨ ʵʪʠʜʠʝʤ ʙʨʦʤʠʜʦʤ, ʘʥʪʠʙʠʦʪʠʢʦʤ ʜʘʫʥʦʨʫʙʠʮʠʥʦʤ, 

ʤʝʪʠʣʥʠʪʨʦʥʠʪʨʦʟʦʛʫʘʥʠʜʠʥʦʤ [ʄʘʣʢʠʥʘ, 1998].  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʦ ʧʦʜʙʦʨʫ ʫʩʣʦʚʠʡ ʠʥʜʫʢʮʠʠ 

ʙʠʦʩʠʥʪʝʟʘ ʘʥʪʠʙʠʦʪʠʢʦʚ ʫ ʦʪʦʙʨʘʥʥʳʭ ʢʫʣʴʪʫʨ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʥʘʤ ʙʳʣʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʘʫʪʦʨʝʛʫʣʷʪʦʨʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʣʠ ʙʳ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʚ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʢʘʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ 

ʘʢʪʠʚʠʟʠʨʦʚʘʣʩʷ ʙ  r ʙʠʦʩʠʥʪʝʟ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʘʜʨʝʥʘʣʠʥ ʠ ʛʝʪʝʨʦʘʫʢʩʠʥ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʞʠʚʦʪʥʦʛʦ (ʘʜʨʝʥʘʣʠʥ) ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ (ʘʜʨʝʥʘʣʠʥ, ʛʝʪʝʨʦʘʫʢʩʠʥ) 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʟʠʨʫʶʪ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʨʝʛʫʣʠʨʫʶʪ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʢʣʝʪʢʘʭ [ʈʦʱʠʥʘ, 2010; Herbert et 

al., 1964]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 
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ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʠʭ ʠʟ ʧʦʯʚʝʥʥʳʭ 

ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʜʣʝʥʠʶ ʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ ʧʨʠʨʦʜʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʆʧʠʨʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʣʠʷʥʠʶ ʘʜʨʝʥʘʣʠʥʘ ʠ 

ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʥʘʤʠ ʙʳʣʦ ʩʜʝʣʘʥʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʜʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʪʘʢʞʝ ʚʣʠʷʪʴ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʠ 

ʛʝʥʦʚ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʫʪʠ ʙʠʦʩʠʥʪʝʟʘ ʘʥʪʠʙʠʦʪʠʢʦʚ ʫ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. 

ɺʚʠʜʫ ʵʪʦʛʦ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʘʜʨʝʥʘʣʠʥʘ ʠ 

ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʥʘ ʠʥʜʫʢʮʠʶ ʙʠʦʩʠʥʪʝʟʘ ʘʥʪʠʙʠʦʪʠʢʦʚ ʰʪʘʤʤʘʤʠ ʨʝʜʢʠʭ ʨʦʜʦʚ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʞʠʜʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ. ɼʘʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩ ɹ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʜʝʡʩʪʚʠʷ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʪʝʩʪ-ʙʘʢʪʝʨʠʡ ʢ ʘʜʨʝʥʘʣʠʥʫ ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʫ ʠ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʛʝʥʥʳʭ 

ʘʤʠʥʦʚ ʥʘ ʠʥʜʫʢʮʠʶ ʘʥʪʠʙʠʦʪʠʢʦʦʙʨʘʟʦʚʘʥʠʷ ʢʫʣʴʪʫʨʘʤʠ ʨʝʜʢʠʭ ʨʦʜʦʚ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. 

ʉʥʘʯʘʣʦ ʥʘʤʠ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʝʡʩʪʚʠʷ 

ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʥʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʨʝʜʝ 2 ɻʘʫʟʝ ʩ ʤʝʣʦʤ ʚ ʦʪʥʦʰʝʥʠʠ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʩʪ-ʙʘʢʪʝʨʠʠ Micrococcus luteus ATCC 9341. ʈʘʩʪʚʦʨ 

ʘʜʨʝʥʘʣʠʥʘ ʙʨʘʣʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,5, 1, 1,5 ʠ 2 ʤʢʛ/ʤʣ, ʛʝʪʝʨʦʘʫʢʩʠʥʘ ï 5, 10, 

15, 20 ʠ 25 ʤʢʛ/ʤʣ. ʈʘʩʪʚʦʨʳ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʜʦʙʘʚʣʷʣʠ ʚ ʞʠʜʢʠʝ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʩ ʧʝʨʚʦʛʦ ʜʥʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʧʨʦʧʫʩʢʘʷ 

ʯʝʨʝʟ ʩʪʝʨʠʣʴʥʳʡ ʤʝʤʙʨʘʥʥʳʡ ʬʠʣʴʪʨ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 0,22 ʤʢʤ ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʢʦʥʪʘʤʠʥʘʮʠʠ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ. ʇʦʩʣʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʥʘ ʞʠʜʢʠʭ ʩʨʝʜʘʭ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʘʜʨʝʥʘʣʠʥʘ ï 1, 1,5 ʠ 2 ʤʢʛ/ʤʣ, ʛʝʪʝʨʦʘʫʢʩʠʥʘ ï 15 ʠ 20 ʤʢʛ/ʤʣ 

ʥʘ 5-9 ʩʫʪʢʠ ʫ ʥʝʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʷʚʣʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʚ ʦʪʥʦʰʝʥʠʠ M. luteus ATCC 9341. ɺ ʢʦʥʪʨʦʣʝ ʠʩʩʣʝʜʫʝʤʳʝ ʰʪʘʤʤʳ 

ʙʳʣʠ ʥʝʘʢʪʠʚʥʳ (ʨʠʩʫʥʦʢ 13).  



92 

 

 

 

ʇʨʠʤʝʯʘʥʠʝ: SA ï ʧʦʯʚʝʥʥʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ; EA ï ʵʥʜʦʬʠʪʥʳʝ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ. ʅʝʘʢʪʠʚʥʳʝ ʢʫʣʴʪʫʨʳ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ ʜʠʘʛʨʘʤʤ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ p Ò 0,05. 

ʈʠʩʫʥʦʢ 13. ɿʦʥʳ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ Micrococcus luteus ATCC 9341 ʰʪʘʤʤʘʤʠ 

ʨʝʜʢʠʭ ʨʦʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʥʘ ʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 2 

ɻʘʫʟʝ ʩ ʤʝʣʦʤ. 

ɼʠʘʛʨʘʤʤʳ ʥʘ ʨʠʩʫʥʢʝ 13 ʦʪʨʘʞʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʧʦʜʙʦʨʫ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʜʨʝʥʘʣʠʥʘ ʠ 

ʛʝʪʝʨʦʘʫʢʩʠʥʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʙʳʣʦ ʠʥʜʫʮʠʨʦʚʘʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ 
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ʚʝʱʝʩʪʚ ʫ ʢʫʣʴʪʫʨ ʨʝʜʢʠʭ ʨʦʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʥʘ ʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

2 ɻʘʫʟʝ ʩ ʤʝʣʦʤ ʚ ʦʪʥʦʰʝʥʠʠ M. luteus ATCC 9341. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ 

ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʝʡʩʪʚʠʷ 

ʘʜʨʝʥʘʣʠʥʘ ï 1 ʤʢʛ/ʤʣ ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ï 20 ʤʢʛ/ʤʣ. 

ʇʦʚ̫ʣʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ ʧʨʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʞʠʜʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʙʠʦʛʝʥʥʳʭ 

ʘʤʠʥʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʜʚʫʤʷ ʬʘʢʪʦʨʘʤʠ ï ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʪʝʩʪ-

ʙʘʢʪʝʨʠʡ ʢ ʨʘʩʪʚʦʨʘʤ ʘʥʜʨʝʥʘʣʠʥʘ ʠ/ʠʣʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʠʣʠ ʠʥʜʫʢʮʠʝʡ 

ʦʙʨʘʟʦʚʘʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʙʠʦʛʝʥʥʳʤʠ ʘʤʠʥʘʤʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʟʘ 

ʩʯʝʪ ʢʘʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʷʚʣʝʥʠʝ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʙʳʣʘ ʠʟʫʯʝʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ ʢ ʘʜʨʝʥʘʣʠʥʫ ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʫ.  

ʀʟʫʯʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ ʢ ʨʘʩʪʚʦʨʘʤ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ 

ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʛʨʘʜʠʝʥʪʥʳʭ ʧʣʘʩʪʠʥ. ɺ ʩʪʝʨʠʣʴʥʳʝ ʯʘʰʢʠ ʇʝʪʨʠ, 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʥʘʢʣʦʥʥʦ, ʥʘʣʠʚʘʣʠ ʩʣʦʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʘʛʘʨʘ 2 ɻʘʫʟʝ. ʇʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʟʘʩʪʳʚʘʣ ʥʠʞʥʠʡ ʩʣʦʡ ʘʛʘʨʘ, ʯʘʰʢʫ ʩʪʘʚʠʣʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʠ ʥʘʣʠʚʘʣʠ ʚʪʦʨʦʡ ʩʣʦʡ ʧʠʪʘʪʝʣʴʥʦʛʦ ʘʛʘʨʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʨʘʩʪʚʦʨ 

ʙʠʦʛʝʥʥʦʛʦ ʘʤʠʥʘ (ʙʠʦʤʝʜʠʘʪʦʨʘ): ʘʜʨʝʥʘʣʠʥʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 1, 1,5, 2 ʤʢʛ/ʤʣ 

ʠ/ʠʣʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ï 15 ʠ 20 ʤʢʛ/ʤʣ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʩʣʫʞʠʣʠ ʯʘʰʢʠ ʩ 

ʜʚʫʤʷ ʩʣʦʷʤʠ ʘʛʘʨʘ ʙʝʟ ʨʘʩʪʚʦʨʦʚ ʙʠʦʤʝʜʠʘʪʦʨʦʚ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʴ ʘʛʘʨʘ 

ʥʘʥʦʩʠʣʠ ʩʫʩʧʝʥʟʠʶ ʩʧʦʨ ʠʟʫʯʘʝʤʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʚʠʜʝ ʰʪʨʠʭʘ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʢʨʘʶ ʯʘʰʢʠ ʩ ʥʘʠʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʘʩʪʚʦʨʘ ʘʜʨʝʥʘʣʠʥʘ 

ʠʣʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ. ʏʘʰʢʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 28Áʉ ʚ ʪʝʯʝʥʠʝ 5 ï 7 ʩʫʪʦʢ, ʧʦʩʣʝ 

ʯʝʛʦ ʦʧʨʝʜʝʣʷʣʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʠʟʫʯʘʝʤʳʭ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʚ 

ʦʪʥʦʰʝʥʠʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʭʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʜʨʝʥʘʣʠʥ ʠ ʛʝʪʝʨʦʘʫʢʩʠʥ ʥʝ 

ʦʢʘʟʳʚʘʶʪ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʢʫʣʴʪʫʨʳ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ.  

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʥʝ 

ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ, ʚʣʠʷʥʠʝ ʚʥʝʩʝʥʥʳʭ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʙʠʦʤʝʜʠʘʪʦʨʦʚ 

ʥʝʣʴʟʷ ʦʙʲʷʩʥʠʪʴ ʠʭ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʪʝʩʪ-ʙʘʢʪʝʨʠʠ.  
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ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʥʝʩʝʥʠʝ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ 

ʠʥʠʮʠʠʨʫʝʪ ʙʠʦʩʠʥʪʝʟ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʫ ʥʝʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʘʜʨʝʥʘʣʠʥʘ ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʘʫʪʦʨʝʛʫʣʷʪʦʨʦʚ ʠʥʜʫʢʮʠʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʫ ʢʫʣʴʪʫʨ ʨʝʜʢʠʭ ʨʦʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ. 

5.3. ʀʥʜʫʢʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʰʪʘʤʤʘʤʠ ʨʝʜʢʠʭ ʨʦʜʦʚ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ ʠʥʜʫʢʮʠʠ 

ʙʠʦʩʠʥʪʝʟʘ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʦʪʦʙʨʘʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ Actinoplanes spp., Nocardiopsis spp. ʠ Nonomuraea spp. ʐʪʘʤʤʳ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʞʠʜʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜʘʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʩʪʚʦʨʦʚ ʘʜʨʝʥʘʣʠʥʘ (1 ʤʢʛ/ʤʣ) ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ (20 

ʤʢʛ/ʤʣ) ʩ ʧʝʨʚʦʛʦ ʜʥʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ 8 

ʦʪʦʙʨʘʥʥʳʭ ʰʪʘʤʤʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʠʟ 15-ʪʠ ʧʨʠ ʬʝʨʤʝʥʪʘʮʠʠ ʥʘ ʞʠʜʢʠʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʠʥʠʮʠʠʨʫʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʘʢʪʠʚʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʩʪ-ʙʘʢʪʝʨʠʡ Staphylococcus aureus ʀʅɸ 00762 ʠ 

Micrococcus luteus ATCC 9341. ʋʛʥʝʪʝʥʠʝ ʨʦʩʪʘ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʩʪ-

ʙʘʢʪʝʨʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʫʣʴʪʫʨ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜʘʭ: ʞʠʜʢʘʷ ʦʨʛʘʥʠʯʝʩʢʘ ̫ʩʨʝʜʘ 2 ɻʘʫʟʝ, ʩʨʝʜʘ 2663 ʠ ʩʨʝʜʘ 11654 (ʨʠʩʫʥʦʢ 

14).  

                                                           

 ʧʝʨʝʯʝʥʴ ʞʠʜʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʛʣʘʚʝ 5.1. 
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ʇʨʠʤʝʯʘʥʠʝ: ʚ ʜʠʘʛʨʘʤʤʝ ʫʢʘʟʘʥʳ ʥʦʤʝʨʘ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ 

ʥʘ ʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ p Ò 0,05. 

ʈʠʩʫʥʦʢ 14. ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʠʥʜʫʢʮʠʠ ʘʥʪʠʙʠʦʪʠʢʦʦʙʨʘʟʦʚʘʥʠʷ 

ʥʝʘʢʪʠʚʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʨʝʜʢʠʭ ʨʦʜʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʞʠʜʢʠʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʙʘʚʣʝʥʠʝ ʘʜʨʝʥʘʣʠʥʘ ʠ ʛʝʪʝʨʦʘʫʢʩʠʥʘ ʚ ʞʠʜʢʠʝ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʧʨʠ ʛʣʫʙʠʥʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʠʥʠʮʠʠʨʫʝʪ ʙʠʦʩʠʥʪʝʟ ʘʥʪʠʙʠʦʪʠʢʦʚ ʫ ʥʝʢʦʪʦʨʳʭ ʰʪʘʤʤʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʨʝʜʢʠʭ ʨʦʜʦʚ.  
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ʥʘʟʚʘʥʠʝ ʪʝʩʪ-ʙʘʢʪʝʨʠʠ 

2663 11654 ʆʨʛʘʥʠʯʝʩʢʘʷ ʩʨʝʜʘ 2 ɻʘʫʟʝ ʩ ʤʝʣʦʤ 
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 ɻʣʘʚʘ 6. ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʇʆʃʋʏɽʅʅʓʍ ʈɽɿʋʃʔʊɸʊʆɺ 

ʀɿʋʏɽʅʀʗ ɸʂʊʀʅʆɹɸʂʊɽʈʀʁ, ɺʓɼɽʃɽʅʅʓʍ ʀɿ ɼɺʋʍ 

ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʉʀʉʊɽʄ ï ʇʆʏɺʓ ʀ ʃʀʉʊʔɽɺ 

ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʈɸʉʊɽʅʀʁ 

ɸʢʪʠʥʦʙʘʢʪʝʨʠʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ. ʆʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʷʚʣʷʝʪʩʷ ʧʦʯʚʘ, ʛʜʝ ʦʥʠ ʠʛʨʘʶʪ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠʟ-ʟʘ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ 

ʨʘʟʣʘʛʘʪʴ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʜʣʷ ʜʨʫʛʠʭ ʙʘʢʪʝʨʠʡ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠ 

ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ [ɹʘʙʠʯ, 1997; Babalola et al., 

2009; Adegboye et al., 2012; Sripreechasak et al., 2013]. ʅʘʨʷʜʫ ʩ ʧʦʯʚʦʡ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʷʭ [ɿʝʥʦʚʘ, 1998], 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʢʦʨʥʷʭ ʠ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ [Zinnel et al., 2002; Posada et al., 

2005; Miller  et al., 2012].  

ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʩʝʣʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʜʣʷ 

ʧʦʠʩʢʘ ʩʨʝʜʠ ʥʠʭ ʧʨʦʜʫʮʝʥʪʦʚ ʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘʤʠ ʠʟ 

ʦʙʨʘʟʮʦʚ ʧʦʯʚ ʠ ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʊʘʢ ʢʘʢ ʚʳʜʝʣʝʥʠʝ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʨʦʚʦʜʠʣʠ ʠʟ ʜʚʫʭ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʨʝʜʩʪʘʚʣʷʣʦ 

ʠʥʪʝʨʝʩ ʩʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʜʚʫʭ ʵʢʦʩʠʩʪʝʤ.  

6.1. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʧʦʯʚʳ ʠ ʨʘʩʪʝʥʠʡ. 

ɺr ʜʝʣʝʥʥʳʝ ʠʟ ʧʦʯʚʳ ʠ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ ʰʪʘʤʤ r ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 

ʦʪʥʦʩʠʣʠʩʴ ʢ ʨʦʜʘʤ Actinoplanes, Catellatospora, Micromonospora, Nocardiopsis, 

Nonomuraea ʠ Streptomyces. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 15 ʠʟ ʦʙʨʘʟʮʦʚ ʧʦʯʚ ʙʳʣʦ 

ʚʳʜʝʣʝʥʦ ʚ 12,5 ʨʘʟ ʙʦʣʴʰʝ ʰʪʘʤʤʦʚ ʠ ʦʙʥʘʨʫʞʝʥʦ  ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʨʦʜʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʙʨʘʟʮʘʤʠ. ʕʪʦ ʩʚʷʟʘʥʦ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʯʚʝ: 

ʦʧʘʚʰʠʝ ʣʠʩʪʴʷ, ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʝʜʠʥʝʥʠʷ, 
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ʚʳʜʝʣʷʝʤʳʝ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ ʠ ʪ.ʜ.; ʯʪʦ ʢʘʩʘʝʪʩʷ ʵʥʜʦʬʠʪʥʳʭ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʪʦ ʠʭ ʵʢʦʩʠʩʪʝʤʘ ʦʛʨʘʥʠʯʝʥʘ ʣʠʰʴ ʪʢʘʥʷʤʠ ʨʘʩʪʝʥʠʡ.  

ʊʘʙʣʠʮʘ 15. ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 

ʨʘʟʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʈʦʜʳ 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ 

(% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʵʢʦʩʠʩʪʝʤʳ 

ʢʫʣʴʪʫʨ) 

ʧʦʯʚʘ 
ʣʠʩʪʴʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ 

Streptomyces 960 (64) 74 (61,6) 

Micromonospora 453 (30,2) 33 (27,5) 

Catellatospora 20 (1,3) ï 

Actinoplanes 17 (1,13) ï 

Nonomuraea 17 (1,13) ï 

Nocardiopsis ï 8 (6,7) 

ʥʝʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʰʪʘʤʤʳ 
33 (2,2) 5 (4,2) 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ 
1500 (100) 120 (100) 

ʇʨʠʤʝʯʘʥʠʝ: ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʝʢʦʪʦʨʳʝ ʰʪʘʤʤʳ ʪʝʨʷʣʠ ʩʚʦʶ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʝʩʝʚʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʠʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʥʝ ʦʧʨʝʜʝʣʝʥʦ. ʀʭ ʚʳʜʝʣʠʣʠ ʚ 

ʛʨʫʧʧʫ çʥʝʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʰʪʘʤʤʳè; çïè ï ʢʫʣʴʪʫʨʳ 

ʫʢʘʟʘʥʥʦʛʦ ʨʦʜʘ ʥʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ. 

ʉʨʘʚʥʠʚʘʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 2-ʭ ʵʢʦʩʠʩʪʝʤ 

ï ʧʦʯʚʳ ʠ ʨʘʩʪʝʥʠʡ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʚ ʦʙʝʠʭ 

ʵʢʦʩʠʩʪʝʤʘʭ ʙʳʣʠ ʢʫʣʴʪʫʨʳ Streptomyces spp. ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʪʦʤ, ʯʪʦ ʩʘʤʳʤʠ ʯʘʩʪʦ 

ʚʳʜʝʣʷʝʤʳʤʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʷʤʠ ʢʘʢ ʠʟ ʧʦʯʚʳ, ʪʘʢ ʠ ʠʟ ʨʘʩʪʝʥʠʡ, ʷʚʣʷʶʪʩʷ 

ʢʫʣʴʪʫʨʳ ʨʦʜʘ Streptomyces [Strobel et al., 2003; Coombs et al., 2003; Cao et al., 

2004; Qin et al., 2011; Hop et al., 2011; Adegboye et al., 2012; Huang et al., 2011; 

Koyama et al., 2012]. ʉʨʝʜʠ ʢʫʣʴʪʫʨ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʨʦʜʫ 

Streptomyes, ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʦ ʫʩʣʦʚʥʦ ʩʯʠʪʘʪʴ ʨʝʜʢʠʤʠ ʨʦʜʘʤʠ, 

ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʚ ʦʙʝʠʭ ʵʢʦʩʠʩʪʝʤʘʭ ʙʳʣʠ ʢʫʣʴʪʫʨʳ Micromonospora spp., ʯʪʦ 
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ʪʘʢʞʝ ʥʘʭʦʜʠʪ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ [Coombs et al., 

2003; Trujillo  et al., 2006, 2007; Chen et al., 2007; Qin et al., 2009; Garcia et al., 

2010]. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 15, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʯʚʝʥʥʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ 

ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʨʦʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʨʝʜʢʠʭ ʨʦʜʦʚ ï Actinoplanes, 

Catellatospora, Micromonospora ʠ Nonomuraea, ʯʝʤ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ-ʵʥʜʦʬʠʪʳ ï 

ʢʫʣʴʪʫʨʳ ʨʦʜʦʚ Micromonospora ʠ Nocardiopsis. ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʣʠʪʝʨʘʪʫʨ rʠʤʝʶʪʩʷ ʪʦʣʴʢʦ ʜʚʝ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʫʣʴʪʫʨʳ 

ʨʦʜʘ Nocardiopsis [Chen et al., 2007; Qin et al., 2009]. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʠʟ 

ʨʘʩʪʝʥʠʡ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ ʢʫʣʴʪʫʨʳ ʵʪʦʛʦ ʨʦʜʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚʧʝʨʚʳʝ. 

 

ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ p Ò 0,05. 

ʈʠʩʫʥʦʢ 15. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʯʚʳ ʠ ʣʠʩʪʴʝʚ 

ʨʘʩʪʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʦʯʚʳ ʠ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʦʙʣʘʜʘʝʪ ʧʦʯʚʘ. ʕʪʦʛʦ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚ 

ʧʦʯʚʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʝ ʪʦʣʴʢʦ 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʥʦ ʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

960 ʰʪ. 

64% 

74 ʰʪ.  

62% 

453 ʰʪ. 

30% 

33 ʰʪ. 

27% 

54 ʰʪ.  
4% 

8 ʰʪ.  

7% 

ʧʦʯʚʘ ʣʠʩʪʴʷ ʨʘʩʪʝʥʠʡ 

ʅʘʟʚʘʥʠʝ ʵʢʦʩʠʩʪʝʤʳ 

Streptomyces

Micromonospora

ʜʨʫʛʠʝ ʨʝʜʢʠʝ ʨʦʜʳ: Actinoplanes, Nonomuraea, Catellatospora 

Nocardiopsis

ɺʩʝʛʦ ʚʳʜʝʣʝʥʦ 1500 ʰʪ. ɺʩʝʛʦ ʚʳʜʝʣʝʥʦ 120 ʰʪ. 
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6.2. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʧʦʯʚʳ ʠ 

ʨʘʩʪʝʥʠʡ. 

ɸʥʪʠʙʠʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʠʟʫʯʝʥʘ ʫ 1473 ʰʪʘʤʤʦʚ ʧʦʯʚʝʥʥʳʭ ʠ 

120 ʵʥʜʦʬʠʪʥʳʭ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʤʝʪʦʜʘʤʠ (ʨʠʩʫʥʦʢ 16). ɹʦʣʴʰʠʥʩʪʚʦ 

ʘʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʜʚʫʭ ʵʢʦʩʠʩʪʝʤ ʦʙʣʘʜʘʣʦ ʫʟʢʠʤ ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ ï 927 

ʰʪʘʤʤʦʚ (58%) ʧʦʜʘʚʣʷʣʠ ʨʦʩʪ ʪʦʣʴʢʦ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ: 

Staphylococcus aureus ʀʅɸ 00985 (FDA 209ʈ), Staphylococcus aureus ʀʅɸ 

00761 (MRSA), Staphylococcus aureus ʀʅɸ 00762, Micrococcus luteus ATCC 

9341, Bacillus subtilis ATCC 6633; ʠʟ ʥʠʭ 261 ʰʪʘʤʤ (16%) ʙʳʣ ʘʢʪʠʚʝʥ ʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ: Escherichia coli ATCC 25922, 

Pseudomonas aeruginosa ATCC 27853. ɸʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ 

ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ ʛʨʠʙʦʚ Saccharomyces cerevisiae ʀʅɸ S-1 ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʫ 

616 ʢʫʣʴʪʫʨ (39%).  

 

ʇʨʠʤʝʯʘʥʠʝ: ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʩʪ-ʙʘʢʪʝʨʠʠ ï Staphylococcus aureus ʀʅɸ 

00985 (FDA 209ʈ), Staphylococcus aureus ʀʅɸ 00761 (MRSA), 

Staphylococcus aureus ʀʅɸ 00762, Micrococcus luteus ATCC 9341, 

Bacillus subtilis ATCC 6633; ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʪʝʩʪ-ʙʘʢʪʝʨʠʠ ï 

Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853; 

ʜʨʦʞʞʝʧʦʜʦʙʥʳʝ ʛʨʠʙʳ ï Saccharomyces cerevisiae ʀʅɸ S-1.  

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ p Ò 0,05. 

ʈʠʩʫʥʦʢ 16. ʂʦʣʠʯʝʩʪʚʦ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ-ʘʥʪʘʛʦʥʠʩʪʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚ rʠ 

ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ɺʩʝʛʦ ʠʟʫʯʝʥʦ 

ʰʪʘʤʤʦʚ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʪʝʩʪ-ʙʘʢʪʝʨʠʠ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʪʝʩʪ-ʙʘʢʪʝʨʠʠ 

ʜʨʦʞʞʝʧʦʜʦʙʥʳʝ 

ʛʨʠʙʳ 

120 ʰʪ. 

100% 
102 ʰʪ. 

85% 
11 ʰʪ. 

9% 
36 ʰʪ. 

30% 

1473 ʰʪ. 

100% 825 ʰʪ. 

56 % 
250 ʰʪ. 

17% 

580 ʰʪ. 

39% 

ʵʥʜʦʬʠʪʥʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ ʧʦʯʚʝʥʥʳʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ 
























































































