
37ISSN 0201-8462. Ì³êðîá³îë. æóðí., 2009, Ò. 71, ¹ 3

3.  

ÓÄÊ 579. 69:620.193.8

Þ.Ì. Þìèíà, Æ.Ï. Êîïòºâà, ².Ï. Êîçëîâà

²íñòèòóò ì³êðîá³îëîã³¿ ³ â³ðóñîëîã³¿ ³ì. Ä.Ê. Çàáîëîòíîãî ÍÀÍ Óêðà¿íè,
âóë. Àêàäåì³êà Çàáîëîòíîãî, 154, Êè¿â ÌÑÏ, Ä03680, Óêðà¿íà

ÄÈÍÀÌ²ÊÀ Ì²ÊÐÎÁÍÈÕ ÏÎÏÓËßÖ²É Ó Á²ÎÏË²ÂÖ²
ÍÀ ÇÀÕÈÑÍÎÌÓ ÏÎÊÐÈÒÒ²

Âèâ÷åíî äèíàì³êó ì³êðîáíèõ ïîïóëÿö³é ó á³îïë³âö³ íà ïîâåðõí³ çàõèñíîãî ïîêðèòòÿ Ïîë³êåí 980-25. 
Ïîêàçàíî, ùî â ïðîöåñ³ ñóêöåñ³¿ â³äáóâàþòüñÿ çì³íè òàêñîíîì³÷íîãî ñêëàäó áàêòåð³é á³îïë³âêè. Íà ðàíí³õ 
åòàïàõ ñóêöåñ³¿ âèÿâëÿëèñü áàêòåð³¿ ðîäó Pseudomonas, ÿê³ â³äíîâëþþòü Fe+3 ³ îêèñíþþòü âóãëåâîäí³. 
Ï³ñëÿ 2-õ ãîäèí åêñïîçèö³¿ â á³îïë³âö³ ïî÷èíàþòü ðîçâèâàòèñÿ áàêòåð³¿ ðîäó Arthrobacter, ÷åðåç 6 ãîäèí 
ï³ñëÿ ïîñòàíîâêè äîñë³äó – áàêòåð³¿ ðîäó Bacillus. Íåîáõ³äíî â³äì³òèòè, ùî çàë³çîâ³äíîâëþâàëüí³ 
áàêòåð³¿ ÿê äîì³íàíòè â á³îïë³âö³ º àãåíòàìè á³îïîøêîäæåííÿ íå ò³ëüêè çàõèñíîãî ìàòåð³àëó, àëå é 
ìåòàëó.

Ê ë þ ÷ î â ³  ñ ë î â à :  á³îïë³âêà, á³îïîøêîäæåííÿ, çàõèñí³ ïîêðèòòÿ, áàêòåð³¿-äåñòðóêòîðè, ñóêöåñ³ÿ 
ì³êðîáíèõ ïîïóëÿö³é.

Á³îïîøêîäæåííÿ çàõèñíèõ ïîêðèòò³â, ÿê³ çàñòîñîâóþòüñÿ äëÿ àíòèêîðîç³éíî¿ ³çîëÿ-

ö³¿ ï³äçåìíèõ ñïîðóä, º ðåçóëüòàòîì âçàºìîä³¿ áàêòåð³é-äåñòðóêòîð³â ³ ìàòåð³àëó, ùî ðóé-

íóºòüñÿ. Íåîáõ³äíîþ óìîâîþ ïåðåá³ãó öüîãî ïðîöåñó º ò³ñíèé êîíòàêò ì³êðîîðãàí³çì³â ³ç 

ïîâåðõíåþ ìàòåð³àëó, ùî çä³éñíþºòüñÿ â á³îïë³âö³. Ðîçâèòîê á³îïë³âêîâèõ ñóêóïíîñòåé 

áàêòåð³é – îäíà ³ç ãîëîâíèõ ñòðàòåã³é âèæèâàííÿ áàêòåð³é ó ñåðåäîâèù³.

Á³îïë³âêè, ùî ôîðìóþòüñÿ íà çàõèñíèõ ñòð³÷êîâèõ ³ ìàñòè÷íèõ ïîêðèòòÿõ, ñêëàäà-

þòüñÿ ç ãåòåðîòðîôíîãî áëîêó àåðîáíèõ ³ àíàåðîáíèõ áàêòåð³é: âóãëåâîäíåîêèñíþâàëü-

íèõ, çàë³çîâ³äíîâëþâàëüíèõ, äåí³òðèô³êóâàëüíèõ òà ñóëüôàòâ³äíîâëþâàëüíèõ áàêòåð³é. 

Îñíîâí³ òàêñîíîì³÷í³ ãðóïè ïðåäñòàâëåí³ áàêòåð³ÿìè ðîä³â: Pseudomonas, Arthrobacter, 

Bacillus, Desulfovibrio ³ Streptomyces [2,3].

Ó ´ðóíò³ ïîñò³éíî â³äáóâàºòüñÿ çàêîíîì³ðíà çì³íà (ñóêöåñ³ÿ) ì³êðîîðãàí³çì³â, ÿêà 

òðèâàº ïðîòÿãîì äí³â, òèæí³â òà ì³ñÿö³â [5]. ²ç ìåòîþ âèÿâëåííÿ ÷àñîâèõ çì³í ó ñòðóêòóð³ 

áàêòåð³àëüíèõ ñóêóïíîñòåé âèêîðèñòîâóþòü ìåòîä ñóêöåñ³éíîãî àíàë³çó, ÿêèé äîçâîëÿº 

çíà÷íî ï³äâèùèòè ñòóï³íü îáë³êó áàêòåð³àëüíî¿ ð³çíîìàí³òíîñò³ [4]. Ñèãíàëîì äî ïî-

÷àòêó ñóêöåñ³¿ ìîæóòü áóòè îêðåì³ ôàêòîðè àáî ¿õ êîìïëåêñ, à ñàìå: çâîëîæåííÿ ñóõîãî 

´ðóíòó, íàñòàííÿ ñïðèÿòëèâîãî òåìïåðàòóðíîãî ðåæèìó àáî éîãî ïîã³ðøåííÿ, îðãàí³÷í³ 

ðå÷îâèíè òîùî [1].
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Ï³ä ÷àñ âèâ÷åííÿ ì³êðîôëîðè ïîøêîäæåíèõ çàë³çîáåòîííèõ êîíñòðóêö³é íàìè áóëî âè-
ÿâëåíî, ùî íàêîïè÷åííÿ ñ³ð÷àíî¿ êèñëîòè ³ çíèæåííÿ âåëè÷èíè ðÍ íà ïîâåðõí³ áåòîíó â³ä 4 
äî 1 ïðèâîäèòü äî çì³íè ïîïóëÿö³é ò³îíîâèõ áàêòåð³é Thiobacillus thioparus íà T. ferrooxidans, 
ÿêèé çóñòð³÷àºòüñÿ â àñîö³àö³¿ ÷àñò³øå ç T. thiooxidans. Ö³ äâà ì³êðîîðãàí³çìè º íàéíåáåçïå÷-
í³øèìè çáóäíèêàìè àåðîáíî¿ êîðîç³¿ çàë³çîáåòîíó, ÿêà ïðèçâîäèòü äî ðóéíóâàííÿ êàíàë³çà-
ö³éíèõ ñèñòåì [7].

Ó ë³òåðàòóð³ â³äñóòí³ â³äîìîñò³ ùîäî çàêîíîì³ðíî¿ çì³íè áàêòåð³é-äåñòðóêòîð³â ó á³îïë³âö³, 
ùî ôîðìóºòüñÿ íà ïîâåðõí³ çàõèñíèõ ïîêðèòò³â. Ìåòîþ íàøî¿ ðîáîòè áóëî âèâ÷åííÿ ñóêöåñ³¿ 
ì³êðîáíèõ ïîïóëÿö³é ó ñèñòåì³ ïîêðèòòÿ–ì³êðîîðãàí³çìè–ñåðåäîâèùå, òîáòî â á³îïë³âö³.

Ìàòåð³àëè ³ ìåòîäè. Ñóêöåñ³éíèé àíàë³ç ì³êðîáíèõ ïîïóëÿö³é ó á³îïë³âö³ íà ïîâåðõ-
í³ çàõèñíîãî ïîêðèòòÿ Ïîë³êåí 980-25 ïðîâîäèëè çà óìîâ ëàáîðàòîðíîãî åêñïåðèìåíòó. 
Îá’ºêòàìè äîñë³äæåíü ñëóãóâàëè áàêòåð³¿-äåñòðóêòîðè ïîêðèòò³â Pseudomonas stutzeri, 
Pseudomonas sp. 8, Arthrobacter sp. 102 òà  Bacillus sp. 138 ³ 140. Áàêòåð³¿ áóëè íàìè ðàí³øå 
âèä³ëåí³ ç ïîøêîäæåíèõ ïîêðèòò³â, ùî çàñòîñîâóþòüñÿ äëÿ çàõèñòó ãàçîïðîâîä³â â³ä êî-
ðîç³¿ [2].

Äîñë³äè ïðîâîäèëè ó ôëàêîíàõ îá’ºìîì 50 ìë, â ÿê³ çàëèâàëè 30 ìë ð³äêîãî ñåðåäîâèùà 
Òàóñîíà ç ãëþêîçîþ (20 ã/ë), âíîñèëè ïî 1 ìë (106 êë³òèí) ñóñïåíç³¿ àñîö³àö³é âèùåíàçâàíèõ 
áàêòåð³é ³ çàíóðþâàëè çðàçêè ïîêðèòòÿ Ïîë³êåí 980-25 ðîçì³ðîì 1220 ìì (ïî îäíîìó çðàçêó 
ó ôëàêîí). Ïîâòîðåííÿ äîñë³ä³â – òðüîõêðàòíå.

Îáë³ê áàêòåð³é á³îïë³âêè ïðîâîäèëè íà 1, 2, 3, 6, 9, 14, 24, 72, 168 ³ 336 ãîäèíó. Ï³ñëÿ 
çàê³í÷åííÿ åêñïåðèìåíòó á³îïë³âêó äåñîðáóâàëè ç ïîâåðõí³ ïîêðèòòÿ íà óëüòðàçâóêîâî-
ìó äèñïåðãàòîð³ ÓÇÄÍ-2Ò (÷àñòîòîþ 22êÃö) ïðîòÿãîì 30 ñ (äâà ðàçè ç ³íòåðâàëîì 2 õâ) ó 
ô³êñîâàíèé îá’ºì  ô³ç³îëîã³÷íîãî ðîç÷èíó. 

Ê³ëüê³ñòü áàêòåð³é âèçíà÷àëè ìåòîäîì âèñ³âó ç ðîçâåäåíü íà òâåðä³ ïîæèâí³ ñåðåäîâèùà ³ 
âèðàæàëè ó ÊÓÎ (êîëîí³¿óòâîðþþ÷èõ îäèíèöÿõ) íà 1 ñì2  ïîâåðõí³ çðàçêà ïîêðèòòÿ. 

Êð³ì òîãî, ï³ñëÿ çíÿòòÿ á³îïë³âêè ç ïîâåðõí³ ïîêðèòòÿ çà äîïîìîãîþ óëüòðàçâóêî-
âîãî äèñïåðãàòîðà, ðîáèëè ðåïë³êè (â³äáèòêè) ç ïîë³åòèëåíîâîãî òà áóòèëêàó÷óêîâîãî 
øàðó äîñë³äíèõ çðàçê³â íà ñåëåêòèâí³ ñåðåäîâèùà äëÿ âèÿâëåííÿ áàêòåð³é â³äïîâ³äíî¿ 
ô³ç³îëîã³÷íî¿ ãðóïè. Äëÿ âèÿâëåííÿ çàë³çîâ³äíîâëþâàëüíèõ áàêòåð³é âèêîðèñòîâóâàëè 
ñåðåäîâèùå Êàë³íåíêî, âóãëåâîäíåîêèñíþâàëüíèõ – ñåðåäîâèùå Òàóñîíà, áàêòåð³é ðîäó 
Bacillus – ñåðåäîâèùå Ãðîìèêî [9].

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Ìè âèâ÷àëè ñóêöåñ³þ ì³êðîáíèõ ïîïóëÿö³é ó ñèñòåì³ 
ïîêðèòòÿ–áàêòåð³¿ ³ ðåºñòðóâàëè ê³ëüê³ñòü ³ äèíàì³êó ïîïóëÿö³é áàêòåð³é ó á³îïë³âö³, ùî 
ôîðìóâàëàñü íà ïîâåðõí³ ïîêðèòòÿ Ïîë³êåí 980-25. 

Ó ïðîöåñ³ ñóêöåñ³¿ ñïîñòåð³ãàëè çì³íè â òàêñîíîì³÷íîìó ñêëàä³ áàêòåð³é, ÿê³ âèñ³âà-
ëè íà ñåëåêòèâí³ ñåðåäîâèùà Êàë³íåíêî, Òàóñîíà òà Ãðîìèêî. Íà ðàíí³õ åòàïàõ ñóêöåñ³¿ 
äîì³íóâàëè çàë³çîâ³äíîâëþâàëüí³ òà âóãëåâîäíåîêèñíþâàëüí³ áàêòåð³¿ ðîäó Pseudomonas, 
ÿê³ â³äíîâëþâàëè Fe+3 ³ îêèñíþâàëè âóãëåâîäí³. Ï³ñëÿ äâîõ ãîäèí åêñïîçèö³¿ â á³îïë³âö³ 
ïî÷èíàþòü ðîçâèâàòèñÿ áàêòåð³¿ ðîäó Arthrobacter, ÿê³ òàêîæ çäàòí³ â³äíîâëþâàòè òðüîõ-
âàëåíòíå çàë³çî, í³òðàòè ³ îêèñíþâàòè âóãëåâîäí³. ×åðåç 6 ãîä ï³ñëÿ ïîñòàíîâêè äîñë³äó 
ïî÷èíàþòü ðîçâèâàòèñÿ ñïîðîóòâîðþþ÷³ áàêòåð³¿ ðîäó Bacillus. Çà åêñïîçèö³¿ â³ä 24 ãîä ³ 
äî ê³íöÿ åêñïåðèìåíòó âîíè çàéìàþòü äîì³íóþ÷å ïîëîæåííÿ ó ñòðóêòóð³ áàêòåð³àëüíîãî 
êîìïëåêñó á³îïë³âêè (ðèñ. 1).

Ç äàíèõ ë³òåðàòóðè â³äîìî, ùî êîëè ÷èñëî ôàêòîð³â, ùî âèçíà÷àþòü ñòðóêòóðó ñèñ-
òåìè, íåáàãàòî, òîáòî ñèñòåìà “ìîëîäà”, òî â í³é  ïåðåâàæàþòü r-ñòðàòåãè – ì³êðîîðãà-
í³çìè ç âèñîêîþ øâèäê³ñòþ ðîñòó, ÿê³ ìàþòü á³ëüøå ìîæëèâîñò³ âèæèòè íà ðàíí³õ ñòà-
ä³ÿõ êîëîí³çàö³¿ ñóáñòðàò³â çà ðàõóíîê âèñîêî¿ ïðîäóêòèâíîñò³. Äî òàêèõ ì³êðîîðãàí³çì³â 
íàëåæàòü áàêòåð³¿ ðîäó Pseudomonas. Ó ïðîöåñ³ ñóêöåñ³¿ ñåðåäîâèùå âíàñë³äîê ðîçâèòêó 
áàêòåð³é ñòàº á³ëüø ð³çíîð³äíèì ³ çá³ëüøóºòüñÿ ê³ëüê³ñòü K-ñòðàòåã³â – ì³êðîîðãàí³çì³â, 
ùî ðîñòóòü ïîâ³ëüíî ³ ìàþòü ï³äâèùåíó êîíêóðåíòíó çäàòí³ñòü [6].
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Ðèñ. 1. Äèíàì³êà ê³ëüêîñò³ áàêòåð³é ó á³îïë³âö³
íà ïîâåðõí³ ïîêðèòòÿ Ïîë³êåí 980-25 (ÊÓÎ/ñì2)

1 – çàë³çîâ³äíîâëþâàëüí³; 2 – âóãëåâîäíåîêèñíþâàëüí³; 3 – áàêòåð³¿ ðîäó Bacillus

Ìåòîäîì ðåïë³ê íà ñåëåêòèâíèõ ñåðåäîâèùàõ âèÿâëåíî êîëîí³¿ çàë³çîâ³äíîâëþâàëü-
íèõ ³ âóãëåâîäíåîêèñíþâàëüíèõ áàêòåð³é (ðèñ. 2). Âæå çà ãîäèíó ï³ñëÿ ïîñòàíîâêè äî-
ñë³äó íà ïîâåðõí³ ïîêðèòòÿ ïî÷èíàþòü óòâîðþâàòèñü êîëîí³¿ áàêòåð³é, ùî âèÿâèëîñü ïðè 
âèêîðèñòàíí³ ìåòîäà ðåïë³ê íà â³äïîâ³äíîìó ñåðåäîâèù³. Íà ðèñ. 2(I) ³ 2(II) âèäíî, ùî íà 
ïîâåðõí³ ïîêðèòòÿ Ïîë³êåí 980-25 àäãåçóâàëàñü ³ ñòâîðèëà êîëîí³¿ ð³çíà ê³ëüê³ñòü áàêòå-
ð³é. Òîáòî ìåòîä ðåïë³ê îïîñåðåäêîâàíî ï³äòâåðäæóº, ùî íà òâåðä³é ïîâåðõí³ ïîêðèòòÿ 
â³äáóâàºòüñÿ ³íòåíñèâíå ôîðìóâàííÿ á³îïë³âêè.

Ðèñ. 2. Áàêòåð³¿ íà ñåëåêòèâíèõ ñåðåäîâèùàõ, ÿê³ âèä³ëåí³
ç ïîâåðõí³ ïîêðèòòÿ Ïîë³êåí 980-25 ìåòîäîì ðåïë³ê:

I – Çàë³çîâ³äíîâëþâàëüí³ áàêòåð³¿: à – åêñïîçèö³ÿ 5 ãîä,
á – åêñïîçèö³ÿ 6 ãîä, â – åêñïîçèö³ÿ 24 ãîä;

²² – Âóãëåâîäíåîêèñíþâàëüí³ áàêòåð³¿: à – åêñïîçèö³ÿ 2 ãîä, á – åêñïîçèö³ÿ 3 ãîä
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Ö³êàâî â³äì³òèòè, ùî íà ëèïêîìó øàð³ ïîêðèòòÿ, ÿêèé ìàº áóòèëêàó÷óê, ÷èñëî áàêòåð³é 
áóëî â 5–10 ðàç³â á³ëüøå, í³æ íà ïîâåðõí³ ïîë³åòèëåíó. Íàìè ðàí³øå áóëî ïîêàçàíî, ùî ï³ä 
âïëèâîì äåí³òðèô³êóâàëüíèõ ³ ñóëüôàòâ³äíîâëþâàëüíèõ áàêòåð³é çíà÷íî çíèæóâàëèñü ì³ö-
í³ñí³ õàðàêòåðèñòèêè ïîë³ìåðíèõ ïîêðèòò³â [3]. Íà çðàçêàõ ïîêðèòòÿ Ïîë³êåí 980-25 ï³ñëÿ 
ä³¿ áàêòåð³é ñïîñòåð³ãàëè ïîøêîäæåííÿ êëåéîâî¿ îñíîâè. Íàïðèêëàä, ñóêóïí³ñòü öèõ áàêòå-
ð³é çíèæóâàëà àäãåç³éíó ì³öí³ñòü ïîêðèòòÿ íà 60 % â³äíîñíî êîíòðîëþ. Ó âàð³àíò³ äîñë³äó, 
äå ìàòåð³àë âèêîðèñòîâóâàëè ÿê äæåðåëî âóãëåöþ, ïîâí³ñòþ óòèë³çóâàâñÿ áóòèëêàó÷óêîâèé 
øàð ïîêðèòòÿ. Ó ðàç³ ïîøêîäæåííÿ êëåéîâîãî øàðó çàõèñíîãî ïîêðèòòÿ áàêòåð³¿ ïîðóøóþòü 
àäãåç³þ äî ìåòàëó, ùî, â ñâîþ ÷åðãó, ñïðèÿº éîãî êîðîç³¿.

Îòæå, â á³îïë³âö³ íà ïîêðèòò³ ïðîòÿãîì 14 ä³á (336 ãîä) ñïîñòåð³ãàëè çì³íó äîì³íàí-
ò³â. Ó ì³êðîáí³é ñóêóïíîñò³ ïåðåâàæàëè áàêòåð³¿, ÿê³ óòâîðþþòü ñëèç. Â³äîìî, ùî çäàò-
í³ñòü äî ñëèçîóòâîðåííÿ ïðèòàìàííà áàãàòüîì âèäàì ´ðóíòîâèõ ì³êðîîðãàí³çì³â. Ñëèçè 
çäåá³ëüøîãî º ïîë³ñàõàðèäàìè, ÿê³ ìîæóòü ì³ñòèòè óðîíîâ³ êèñëîòè. Êàðáîêñèëüí³ ãðóïè 
â ¿õ ñêëàä³ çóìîâëþþòü äåñòðóêö³þ ³çîëÿö³éíèõ ìàòåð³àë³â. Â³äîìî, ùî á³îïë³âêà ÿê ñó-
êóïí³ñòü áàêòåð³é òà ïðîäóêò³â ¿õ ìåòàáîë³çìó ôîðìóºòüñÿ íà ïîâåðõí³ ïîêðèòòÿ. Ì³êðî-
îðãàí³çìè, ùî óòâîðþþòü á³îïë³âêó, ìàþòü âèñîêó ìåòàáîë³÷íó àêòèâí³ñòü ³ çäàòí³ ïî-
øêîäæóâàòè ð³çí³ çà õ³ì³÷íèì ñêëàäîì çàõèñí³ ïîêðèòòÿ. 

Òàêèì ÷èíîì, ó äèíàì³ö³ â óìîâàõ ëàáîðàòîðíîãî åêñïåðèìåíòó âèâ÷åíî ñòðóêòóðó 
áàêòåð³àëüíî¿ ñóêóïíîñò³ íà ïîâåðõí³ ïîêðèòòÿ Ïîë³êåí 980-25. Ïîêàçàíî, ùî çàë³çî-
â³äíîâëþâàëüí³ òà âóãëåâîäíåîêèñíþâàëüí³ áàêòåð³¿ ðîäó Pseudomonas º äîì³íàíòàìè íà 
ðàíí³õ åòàïàõ ñóêöåñ³¿. Ï³çí³øå â á³îïë³âö³ ïåðåâàæàþòü áàêòåð³¿ ðîäó Bacillus, ÿê³ ñò³é-
ê³ø³ äî íåñïðèÿòëèâèõ ôàêòîð³â íàâêîëèøíüîãî ñåðåäîâèùà. Äîñë³äæåí³ íàìè ì³êðî-
îðãàí³çìè ï³ä ÷àñ ðîñòó òà ðîçâèòêó çäàòí³ âèä³ëÿòè åêçîïîë³ìåðí³ ñïîëóêè, çîêðåìà ïî-
ë³ñàõàðèäè, ë³ïîïîë³ñàõàðèäè, ôåðìåíòè òà ³íø³ ñïîëóêè [3, 8, 10]. Ó ïðîöåñ³ îêèñëåííÿ, 
â³äíîâëåííÿ é ³íøèõ ðåàêö³é ì³êðîîðãàí³çìè çà äîïîìîãîþ ôåðìåíò³â ðóéíóþòü íèçü-
êîìîëåêóëÿðí³ ôðàêö³¿ ³çîëÿö³éíèõ ìàòåð³àë³â. Ó öüîìó âèïàäêó çì³íþþòüñÿ åêñïëóàòà-
ö³éí³ âëàñòèâîñò³ ïîêðèòò³â, ùî ñïðè÷èíÿº ¿õ ðóéíóâàííÿ.

Þ.Ì. Þìûíà, Æ.Ï.Êîïòåâà, È.À.Êîçëîâà

Èíñòèòóò ìèêðîáèîëîãèè è âèðóñîëîãèè èì. Ä.Ê. Çàáîëîòíîãî ÍÀÍ Óêðàèíû, Êèåâ

ÄÈÍÀÌÈÊÀ ÌÈÊÐÎÁÍÛÕ ÏÎÏÓËßÖÈÉ
Â ÁÈÎÏËÅÍÊÅ ÍÀ ÇÀÙÈÒÍÎÌ ÏÎÊÐÛÒÈÈ

Ð å ç þ ì å

Èçó÷åíà äèíàìèêà ìèêðîáíûõ ïîïóëÿöèé â áèîïëåíêå íà ïîâåðõíîñòè çàùèòíîãî ïîêðûòèÿ 
Ïîëèêåí 980-25. Ïîêàçàíî, ÷òî â ïðîöåññå ñóêöåññèè ïðîèñõîäÿò èçìåíåíèÿ òàêñîíîìè÷åñêîãî 
ñîñòàâà áàêòåðèé áèîïëåíêè. Íà ðàííèõ ýòàïàõ ñóêöåññèè âûÿâëÿëèñü áàêòåðèè ðîäà Pseudomonas, 
âîññòàíàâëèâàþùèå Fe+3  è îêèñëÿþùèå óãëåâîäîðîäû. Ïîñëå 2-õ ÷àñîâ ýêñïîçèöèè â áèîïëåíêå 
íà÷èíàþò ðàçâèâàòüñÿ áàêòåðèè ðîäà Arthrobacter, ÷åðåç 6 ÷àñîâ ïîñëå ïîñòàíîâêè îïûòà – áàêòåðèè 
ðîäà Bacillus. Íåîáõîäèìî îòìåòèòü, ÷òî æåëåçîâîññòàíàâëèâàþùèå áàêòåðèè, êàê äîìèíàíòû â 
áèîïëåíêå, ÿâëÿþòñÿ àãåíòàìè áèîïîâðåæäåíèÿ íå òîëüêî çàùèòíîãî ìàòåðèàëà, íî è ìåòàëëà.

Ê ë þ ÷ å â û å  ñ ë î â à :  áèîïëåíêà, áèîïîâðåæäåíèÿ, çàùèòíûå ïîêðûòèÿ, áàêòåðèè-äåñòðóêòîðû, 
ñóêöåññèÿ ìèêðîáíûõ ïîïóëÿöèé.  

Yu.M. Yumina, Zh.P. Kopteva, I.P. Kozlova

Zabolotny Institute of Microbiology and Virology, National Academy of Sciences of Ukraine, Kyiv

DYNAMICS OF MICROBIAL POPULATIONS IN THE BIOFILM

ON PROTECTIVE COATING

S u m m a r y

Dynamics of microbial populations in the biofilm on the surface of protective coating Poliken 980-25 
has been studied. It was shown that in the process of succession one can observe some changes of taxonomic 
composition of biofilm bacteria. Bacteria of Pseudomonas genus were revealed at early stages of succession, 
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they reduce Fe+3 and oxidize carbohydrates. Bacteria of Arthrobacter genus begin developing 2 hours after 
the exposure, Bacillus genus bacteria appear 6 hours after the experiment beginning. It should be noted that 
iron-renewing bacteria as dominants in the biofilm are the agents of biolesion of not only protective material 
but also metal.

The paper is presented in Ukrainian.

K e y  w o r d s: biofilm, biodeterioration, protective coatings, bacteria-destructors, succession of 
microbial association.

T h e  a u t h o r’s  a d d r e s s: Yu.M. Yumina, Institute of Microbiology and Virology, National Acad-
emy of Sciences of Ukraine; 154 Acad. Zabolotny St., Kyiv, MSP, D03680, Ukraine.

1.  Àíäðåþê Å.È., Âàëàãóðîâà Å.Â. Îñíîâû ýêîëîãèè ïî÷âåííûõ ìèêðîîðãàíèçìîâ. – Êèåâ: Íàóê. 
äóìêà, 1992. – 224 ñ.

2.  Àíäðåþê Å.È., Êîïòåâà Æ.Ï. Ìèêðîáíîå ïîâðåæäåíèå èçîëÿöèîííûõ ïîêðûòèé ãàçîïðîâîäîâ // 
Ìèêðîáèîë. æóðí. – 1987. – 44, ¹ 2. – Ñ. 46–49.

3.  Àíäðåþê Ê.²., Êîçëîâà ².Ï., Êîïòºâà Æ.Ï., Ï³ëÿøåíêî-Íîâîõàòíèé À.²., Çàí³íà Â.Â., Ïóð³ø Ë.Ì. 
Ì³êðîáíà êîðîç³ÿ ï³äçåìíèõ ñïîðóä. – Êè¿â: Íàóê. äóìêà, 2005. – 260 ñ.

4.  Äîáðîâîëüñêàÿ Ò.Ã. Ñòðóêòóðà áàêòåðèàëüíûõ ñîîáùåñòâ. – Ìîñêâà: ÈÊÖ Àêàäåìêíèãà, 2002. – 
282 ñ.

5.  Çâÿãèíöåâ Ä.Ã., Êèðèëëîâà Í.Ï., Êî÷êèíà Ã.À., Ïîëÿíñêàÿ Ë.Ì.  Ìåòîäû èçó÷åíèÿ ìèêðîáíûõ 
ñóêöåññèé â ïî÷âå // Ìèêðîîðãàíèçìû êàê êîìïîíåíò áèîãåîöåíîçà. – Ìîñêâà: Íàóêà, 1984. – 
Ñ. 31–54.

6.  Êîæåâèí Ï.À. Ìèêðîáíûå ïîïóëÿöèè â ïðèðîäå. – Ìîñêâà: Èçäàò. ÌÃÓ, 1989. – 179 ñ.
7.  Êîïòåâà Æ.Ï., Çàíèíà Â.Â., Ïóðèø Ë.Ì., Ïèëÿøåíêî-Íîâîõàòíûé À.È., Êîçëîâà È.À. Ìèêðîôëîðà 

ïîâðåæäåííûõ æåëåçîáåòîííûõ êîíñòðóêöèé â óñëîâèÿõ èíãèáèòîðíîé çàùèòû // Ì³êðîá³îë. 
æóðí. – 2004. – 66, ¹ 5. – Ñ. 68–75.

8.  Êîïòºâà Æ., Çàí³íà Â., Ï³ëÿøåíêî-Íîâîõàòíèé À., Êîïòºâà Ã. Åêçîïîë³ìåðè áàêòåð³é-äåñòðóêòîð³â 
çàõèñíèõ ïîêðèòò³â // Ô³ç.-õ³ì. ìåõàí³êà ìàòåð³àë³â. – 2004. – Ñïåö. âèï. ¹ 4. – Ñ. 725–729.

9.  Ðîìàíåíêî Â.È., Êóçíåöîâ Ñ.È. Ýêîëîãèÿ ìèêðîîðãàíèçìîâ ïðåñíûõ âîäîåìîâ. – Ëåíèíãðàä: 
Íàóêà, 1974. – 193 ñ.  

10.  Beveridge T.J., Makin S.A., Kadurugamuwa J.L., Zusheng Li. Interactions between biofilms and the 
environment // Fems microbiology reviews. – 1997. – 20, N 3–4. – P. 291–304.

Îòðèìàíî 15.07.2008

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




