
ISSN 0201-8462. Ì³êðîá³îë. æóðí., 2009, Ò. 71, ¹ 310

    ÓÄÊ 579.87.+632.35

Ð.². Ãâîçäÿê1, Ë.À. Ïàñ³÷íèê1, Ë.Ì. Âàùåíêî1,
Ò.ß. Ïîêèíüáðîäà2, Î.Â. Êàðïåíêî2

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

2Â³ää³ëåííÿ ô³çèêî-õ³ì³¿ ãîðþ÷èõ êîïàëèí ²íñòèòóòó ô³çèêî-îðãàí³÷íî¿ õ³ì³¿ ³ âóãëåõ³ì³¿
³ì. Ë.Ì. Ëèòâèíåíêà ÍÀÍ Óêðà¿íè, âóë. Íàóêîâà, 3a, Ëüâ³â, 79060, Óêðà¿íà

ÑÈÍÒÅÇ ÑÓÐÔÀÊÒÀÍÒ²Â ØÒÀÌÀÌÈ  PSEUDOMONAS 
SYRINGAE PV. CORONAFACIENS ÒÀ  

PSEUDOMONAS SYRINGAE PV. ATROFACIENS

Øòàìè Pseudomonas syringae pv. coronafaciens, P. syringae pv. atrofaciens òà òèïîâèé øòàì P. sy-
ringae pv. syringae äóæå ñëàáî ñèíòåçóþòü ñóðôàêòàíòè ïîð³âíÿíî ç P. fluorescens 8573 – ñàïðîô³òíèì 
øòàìîì, ïðîäóöåíòîì ïîâåðõíåâî-àêòèâíèõ ðå÷îâèí. Âèÿâëåíî, ùî ïîâåðõíåâèé íàòÿã ñóïåðíàòàíòó 
êóëüòóðàëüíî¿ ð³äèíè P. fluorescens äîð³âíþº 27 µÍì, à ³íäåêñ åìóëüãóâàííÿ – 50 %; äëÿ ô³òîïàòîãåí-
íèõ ïñåâäîìîíàñ³â ö³ ïîêàçíèêè ñêëàäàþòü 50–54 µÍì òà 0,8–1,3 % â³äïîâ³äíî. Øòàìè ïàòîâàð³â 
coronafaciens ³ atrofaciens íå â³äð³çíÿþòüñÿ ì³æ ñîáîþ çà çäàòí³ñòþ ñèíòåçóâàòè ïîâåðõíåâî-àêòèâí³ 
ðå÷îâèíè.

Ñèíòåç ÏÀÐ øòàìàìè ïàòîâàð³â P. syringae íå êîðåëþº ç íàëåæí³ñòþ ¿õ äî ïàòîâàð³â, àãðåñèâí³ñ-
òþ, àíòèãåííèì ñêëàäîì òà åêîëîã³÷íèì ïîõîäæåííÿì. 

Ê ë þ ÷ î â ³  ñ ë î â à :  ô³òîïàòîãåíí³ áàêòåð³¿, ñóðôàêòàíòè, ïàòîãåíí³ñòü, àíòèãåííèé ñêëàä.

Óí³êàëüí³ ïåðñïåêòèâè ïðè ñòâîðåíí³ íîâèõ ³ ìîäèô³êàö³¿ ³ñíóþ÷èõ ïðåïàðàò³â äëÿ 
ñ³ëüñüêîãî ãîñïîäàðñòâà ìàþòü ïîâåðõíåâî-àêòèâí³ ðå÷îâèíè á³îëîã³÷íîãî ïîõîäæåííÿ 
(á³îÏÀÐ, á³îñóðôàêòàíòè), ÿê³ çäàòí³ çíà÷íî çíèæóâàòè ïîâåðõíåâèé ³ ì³æôàçíèé íà-
òÿã ð³äèí, åìóëüãóâàòè æèðè òà âóãëåâîäí³, ðåãóëþâàòè ïðîöåñè çìî÷óâàííÿ, âïëèâàòè 
íà êàï³ëÿðí³ ïðîöåñè, çì³íþâàòè ïðîíèêëèâ³ñòü êë³òèííèõ ìåìáðàí [5]. Âîíè ìîæóòü 
âïëèâàòè íà âçàºìîâ³äíîñèíè ô³òîïàòîãåííèõ ì³êðîîðãàí³çì³â ³ç ðîñëèíàìè òà ³íøèìè 
ì³êðîîðãàí³çìàìè, òàê ÿê ì³æôàçíèé íàòÿã ð³äèí âïëèâàº íà ïîâåä³íêó âîäè â êàï³ëÿðàõ, 
àäñîðáö³þ ÷è äåñîðáö³þ êë³òèí, ïðîíèêíåííÿ ìåìáðàí.
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Çâè÷àéíî, ó âçàºìîâ³äíîñèíàõ ïàòîãåí–ðîñëèíà ïåâíó ðîëü â³ä³ãðàþòü á³îÏÀÐ ÿê ì³êðî-, 
òàê ³ ìàêðîîðãàí³çìó. Ïîâåðõíåâó àêòèâí³ñòü â³äì³÷åíî ó áàêòåð³àëüíèõ ãë³êîë³ï³ä³â (â ò.÷.  ë³ïî-
ïîë³ñàõàðèä³â), ïîë³ñàõàðèäë³ï³äíèõ êîìïëåêñ³â, ë³ïîïåïòèä³â, ôîñôîë³ï³ä³â, æèðíèõ êèñëîò, 
ïîë³- ³ ãåòåðîïîë³ñàõàðèä³â, á³ëê³â [9]. Áëèçüê³ äî ô³òîïàòîãåí³â ïðåäñòàâíèêè ñàïðîòðîôíîãî 
âèäó Pseudomonas fluorescens, ÿê³ çà ïåâíèõ óìîâ ñàì³ ìîæóòü âèêëèêàòè çàõâîðþâàííÿ ðîñëèí 
[2], ñèíòåçóþòü ñóðôàêòàíòè (ÏÀÐ) òèïó ãë³êîïðîòå¿í³â, ë³ïîïåïòèä³â, ãë³êîë³ï³ä³â [8].

Âèâ÷åííÿ ÏÀÐ ó áàêòåð³é ñïðÿìîâàí³ â îñíîâíîìó íà âèÿâëåííÿ ïðîäóöåíò³â öèõ 
ñïîëóê [6]. ÏÀÐ ô³òîïàòîãåííèõ áàêòåð³é íå äîñë³äæåí³. Çà âëàñòèâîñòÿìè, ÿêèìè âî-
ëîä³þòü á³îÏÀÐ, âàæêî òåîðåòè÷íî âèçíà÷èòè ¿õ ðîëü ó ïàòîãåíåç³ áàêòåð³é íà âñ³õ éîãî 
åòàïàõ – ïðèêð³ïëåííÿ äî ðîñëèí, ïðîíèêíåííÿ, ðîçïîâñþäæåííÿ â ðîñëèí³ ³, íàðå-
øò³, ÷è çäàòí³ âîíè êîíêóðóâàòè çà ö³ºþ îçíàêîþ ç ñàïðîòðîôàìè. Ìåòîþ íàøî¿ ðîáîòè 
áóëî âèâ÷åííÿ ðîë³ â ïàòîãåííîñò³ ïîçàêë³òèííèõ ÏÀÐ, ÿê³ ñèíòåçóþòü äåÿê³ ïàòîâàðè 
P. syringae, ¿õ çâ’ÿçêó ç ïàòî- ³ ñåðîâàðàìè òà åêîëîã³÷íîþ í³øåþ øòàìó. 

Ìàòåð³àëè ³ ìåòîäè. ÏÀÐ âèâ÷àëè ó øòàì³â òðüîõ ïàòîâàð³â Pseudomonas syringae: 
P. syringae pv. coronafaciens (Elliott 1920) Young, Dye & Wilkie 1978 (10 øòàì³â), P. syringae 
pv. atrofaciens (McCulloch 1920) Young, Dye & Wilkie 1978 (14 øòàì³â), òèïîâîãî äëÿ âèäó 
P. syringae pv. syringae van Hall 1902 øòàìó 8511 (ÓÊÌ Â-1027) òà ó Pseudomonas fluorescens 
8573 (êîíòðîëü). Øòàìè P. syringae pv. coronafaciens òà P. syringae pv. atrofaciens ³çîëüîâàí³ 
íàìè ç óðàæåíèõ ³ çäîðîâèõ ðîñëèí â³âñà, ïøåíèö³, æèòà òà áóð’ÿí³â. Ñèíòåç øòàìàìè ÏÀÐ 
âèâ÷àëè íà ð³äêîìó ïîæèâíîìó ñåðåäîâèù³ íàñòóïíîãî ñêëàäó (ã/ë): NaNO
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0,5; ïåïòîí – 0,5; ãë³öåðîë – 1 %; ãåêñàäåêàí – 1 %; âîäà äèñòèëüîâàíà – äî 1 ë, íà 6-ó 
äîáó êóëüòèâóâàííÿ ïðè òåìïåðàòóð³ 28°Ñ. Ïîæèâíå ñåðåäîâèùå çàñ³âàëè îäíîäîáîâîþ 
êóëüòóðîþ â ê³ëüêîñò³ 5 % â³ä îá’ºìó ñåðåäîâèùà. 

Àíòèãåííèé ñêëàä áàêòåð³é âèâ÷àëè â ðåàêö³ÿõ ïðåöèï³òàö³¿ â àãàð³ çà Îóõòåðëîí³. 
Àíòèãåíè îòðèìóâàëè çà ìîäèô³êîâàíèì ìåòîäîì Ãðàññå [3], àíòèñèðîâàòêó – äî æèâèõ 
êóëüòóð (ÎÍ-àíòèñèðîâàòêà) [3]. Ïàòîãåíí³ âëàñòèâîñò³ ïåðåâ³ðÿëè íà ðîñëèíàõ ïøåíè-
ö³ [4] òà íà ëèñòÿõ òþòþíó [7].

Êë³òèíè áàêòåð³é ³ç êóëüòóðàëüíî¿ ð³äèíè âèäàëÿëè öåíòðèôóãóâàííÿì ïðè 5000 îá/õâ, 
20 õâ. Åìóëüãóþ÷ó àêòèâí³ñòü (³íäåêñ åìóëüãóâàííÿ, Å

24
) ñóïåðíàòàíòó âèçíà÷àëè çà ìå-

òîäèêîþ [10]: 10 ìë öåíòðèôóãàòó ïåðåì³øóâàëè ç 10 ìë ð³äêèõ ïàðàô³í³â óïðîäîâæ 2 õâ. 
ó ãîìîãåí³çàòîð³  Ìè-2, ïåðåíîñèëè â ãðàäóéîâàíó ïðîá³ðêó ¹ 5–14 ³ç âíóòð³øí³ì ä³à-
ìåòðîì 12 ìì ³ âèòðèìóâàëè ïðè òåìïåðàòóð³ 24°Ñ. ²íäåêñ åìóëüãóâàííÿ (Å

24
) âèçíà÷àëè 

÷åðåç 24 ãîäèí ÿê âåëè÷èíó â³äíîøåííÿ âèñîòè åìóëüñ³éíîãî øàðó äî çàãàëüíî¿ âèñîòè 
ð³äèíè â ïðîá³ðö³. 

Âèçíà÷åííÿ ïîâåðõíåâîãî  íàòÿãó ïðîâîäèëè çà ìåòîäîì Â³ëüãåëüì³ çà äîïîìîãîþ 
ïëàòèíîâî¿ ïëàñòèíêè [1] çà ôîðìóëîþ 

 = (P+ hldg)/Ïcos,

äå  – ïîâåðõíåâèé íàòÿã; Ï – ïåðèìåòð çìî÷óâàííÿ;  – êóò çìî÷óâàííÿ; P – ñèëà 
âòÿãóâàííÿ, ÿêà âèì³ðþºòüñÿ íà âàç³;  – ãóñòèíà äîñë³äæóâàíî¿ ð³äèíè; h, l, d – âèñîòà, 
äîâæèíà ³ òîâùèíà çàíóðåíî¿ ó ð³äèíó ÷àñòèíè ïëàñòèíêè; g – ïðèñêîðåííÿ â³ëüíîãî 
ïàä³ííÿ. Ï³ñëÿ ñòàòèñòè÷íî¿ îáðîáêè åêñïåðèìåíòàëüíèõ äàíèõ, îòðèìàíèõ äëÿ ð³çíèõ 
ðîç÷èííèê³â, áóëà ðîçðàõîâàíà ôîðìóëà ïîâåðõíåâîãî íàòÿãó ð³äèíè, ÿêà âðàõîâóº ðîç-
ì³ðè ïëàòèíîâî¿ ïëàñòèíêè:

= Ð 0,256 + 2,59.                            

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Âñ³ 25 äîñë³äæåí³ øòàìè òðüîõ ïàòîâàð³â P. syringae, à 
ñàìå 10 øòàì³â – pv. coronafaciens, 14 – pv. atrofaciens, òà 1 – pv. syringae ïàòîãåíí³ äëÿ 
ïøåíèö³ ³ â³äð³çíÿþòüñÿ ì³æ ñîáîþ çà àãðåñèâí³ñòþ, àíòèãåííèì ñêëàäîì òà åêîëîã³÷-
íîþ í³øåþ (òàáë. 1). Øòàìè P. syringae pv. coronafaciens Ï143 òà Ï137 – ³çîëüîâàí³ ç ëèñòÿ 
áóð’ÿí³â, ÿê³ ðîñëè â ïîñ³âàõ â³âñà, Ï173 ³ Ï198 – ³ç ïîâåðõí³ çîâí³ çäîðîâîãî ëèñòÿ â³âñà, 
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òà P. syringae  pv.  atrofaciens  Ï204 – ³ç ïîâåðõí³ ïøåíèö³. Âñ³ ³íø³ øòàìè âèä³ëåí³ ç óðàæå-
íèõ òêàíèí â³âñà (pv. coronafaciens), ïøåíèö³ (pv. atrofaciens) òà áóçêó (pv. syringae). 

Âðàõîâóþ÷è çäàòí³ñòü ÏÀÐ ñïðèÿòè ïðîíèêíåííþ ðå÷îâèí ÷åðåç ìåìáðàíè, òåîðåòè÷íî 
ìîæíà áóëî á äîïóñòèòè âèñîêó àêòèâí³ñòü ¿õ ó ô³òîïàòîãåííèõ áàêòåð³é ÿê çíàðÿääÿ ïàòîãåí-
íîñò³. Îäåðæàí³ íàìè äàí³ íå ï³äòâåðäæóþòü ö³º¿ äóìêè. 

Ïðè êóëüòèâóâàíí³ íà øòó÷íîìó ñåðåäîâèù³ øòàìè áàêòåð³é â³äð³çíÿþòüñÿ ì³æ ñîáîþ çà 
ïîâåðõíåâèì íàòÿãîì òà ³íäåêñîì åìóëüãóâàííÿ ñóïåðíàòàíòó êóëüòóðàëüíî¿ ð³äèíè.

  Òà á ë è ö ÿ  1 

Ïîâåðõíåâî-àêòèâí³ ðå÷îâèíè, àãðåñèâí³ñòü, àíòèãåííèé  ñêëàä øòàì³â ïàòîâàð³â P. syringae

¹ 

ï/ï

Ïàòîâàðè òà øòàìè 

P. syringae

Ñåðî-

âàð

Àãðåñèâ-

í³ñòü

Ïîâåðõíå-

âèé íàòÿã 

, ìÍ/ì

²íäåêñ åìóëüãó-

âàííÿ Å
24,

 %
/ Å

24

1 pv. syringae 8511 I 4 53,80 0,9 59,8
2 pv. ñoronafaciens Ï173 I 2 43,02 3,2 13,5
3 – “ – 9060 I 4 52,93 2,4 22,0
4 – “ – 9033 V 3 44,91 3,5 12,8
5 – “ – Ï143 II 3 50,57 1,5 33,7
6 – “ – 9235 V 4 49,63 2,7 18,4
7 – “ – 9030 I 4 47,74 3,0 15,9
8 – “ – 9185 V 4 51,52 1,2 42,9
9 – “ – 9223 V 2 54,35 0,9 60,4

10 – “ – Ï137 I 3 51,52 1,0 51,5
11 – “ – Ï198 V 3 44,43 2,0 22,2
12 pv. atrofaciens 912 II 3-4 53,88 2,1 25,7
13 – “ – Ï204 II 3-4 53,88 2,0 26,9
14 – “ – 7959 IV 2 52,93 2,3 23,0
15 – “ – 9010 VI 4 47,74 2,6 18,4
16 – “ – 8116 V 4 50,57 1,2 42,4
17 – “ – 7194 VI 4 52,46 1,0 52,5
18 – “ – 7118 II 4 50,57 1,0 50,6
19 – “ – 7864 II 3 53,40 0,9 59,3
20 – “ – 8122 II 2 54,35 0,8 67,9
21 – “ – 8241 VI 0 46,80 1,3 36,0
22 – “ – 8317 I 0 53,88 0,9 59,3
23 – “ – 8281 I 4 55,29 0.9 61,4
24 – “ – 8150 I 2 48,68 1,1 44,2
25 – “ – 7910 I 3 62,37 0,9 69,2
26 P.fluorescens 8573 

(êîíòðîëü)

8573 – 0 27,00 50,0 0,54

Äàí³ òàáë. 1 âêàçóþòü íà çíà÷íî ìåíøó àêòèâí³ñòü óòâîðåííÿ ÏÀÐ ô³òîïàòîãåííèìè ïñåâ-
äîìîíàñàìè ïîð³âíÿíî ç ñàïðîòðîôîì P. fluorescens 8573. Â 1,6–2,3 ðàçè íèæ÷èé ïîâåðõíåâèé 
íàòÿã ñóïåðíàòàíòó êóëüòóðàëüíî¿ ð³äèíè (ÊÐ) âñ³õ ô³òîïàòîãåííèõ ïàòîâàð³â P. syringae ïî-
ð³âíÿíî ç P. fluorescens 8573 (=27 µÍ/ì). Çà ïîâåðõíåâèì íàòÿãîì ñóïåðíàòàíòó ÊÐ øòàìè 
ïàòîâàð³â P. syringae ðîçì³ñòèëèñü ó ìåæàõ 43–62 µÍ/ì. Íàéá³ëüøà ñêóï÷åí³ñòü ¿õ (62 %) 
ó ìåæàõ 50-54 µÍ/ì. Ó öþ ãðóïó âõîäÿòü øòàìè ð³çíî¿ àãðåñèâíîñò³ – â³ä 0 äî 4 áàë³â, à 
ñàìå: 9 ³ç âñ³õ 11 øòàì³â ç àãðåñèâí³ñòþ 4 áàëè, 3 ³ç 6 – ç àãðåñèâí³ñòþ 3 áàëè, 3 ³ç 5 – ç 
àãðåñèâí³ñòþ 2 áàëè, ³ îäèí ³ç äâîõ àâ³ðóëåíòíèõ øòàì³â. Ñ³ì øòàì³â, ïîâåðõíåâèé íàòÿã 
ñóïåðíàòàíòó ÊÐ ÿêèõ áóâ íèæ÷èé çà =50 µÍ/ì, òåæ çà àãðåñèâí³ñòþ áóëè ð³çíèìè – â³ä 
0 äî 4 áàë³â. Òîáòî, ñèíòåç øòàìàìè P. syringae ÏÀÐ íà ð³äêîìó ïîæèâíîìó ñåðåäîâèù³ íå 
êîðåëþº ç ¿õ àãðåñèâí³ñòþ.

Íå â³äð³çíÿþòüñÿ ì³æ ñîáîþ çà çäàòí³ñòþ ñèíòåçóâàòè ÏÀÐ øòàìè ïàòîâàð³â 
pv. coronafaciens  òà pv. atrofaciens. Äî îñíîâíî¿ ãðóïè ³ç ñèíòåçó ÏÀÐ (=50–54 µÍ/ì ) íà-
ëåæàëè 70 % øòàì³â pv. coronafaciens  òà 64 % – pv. atrofaciens.

Äåùî ³íøà çàëåæí³ñòü ñèíòåçó øòàìàìè ÏÀÐ òà íàëåæí³ñòü ¿õ äî ñåðîãðóï. ²ç 16 øòà-
ì³â, ïîâåðõíåâèé íàòÿã ñóïåðíàòàíòó ÿêèõ =50–4 µÍ/ì , âõîäÿòü øòàìè âñ³õ ï'ÿòè ñåðî-
ãðóï. Àëå ÿêùî ñåðîãðóïà I ïðåäñòàâëåíà 50 % øòàìàìè, V – 67 %, òî II – âñ³ìà øòàìàìè 
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(6). ßê â³äîìî, ñåðîãðóïóâàííÿ øòàì³â P. syringae áàçóºòüñÿ íà Î-àíòèãåíàõ, ó ÿêèõ, ìîæ-
ëèâî, ïîâåðõíåâà àêòèâí³ñòü ð³çíà. Öå ïèòàííÿ âèìàãàº äîäàòêîâîãî âèâ÷åííÿ.

Äâà øòàìè P. syringae pv. coronafaciens, âèä³ëåí³ ³ç ïîâåðõí³ áóð’ÿí³â â³âñÿíîãî àãðî-
öåíîçó, çíà÷íî ìåíøå ñèíòåçóâàëè ÏÀÐ (51 µÍ/ì) ïîð³âíÿíî ç ³çîëüîâàíèìè ç ïîâåðõí³ 
çîâí³ çäîðîâîãî ëèñòÿ â³âñà (43 µÍ/ì ). 

Äðóãîþ âàæëèâîþ õàðàêòåðèñòèêîþ ÏÀÐ ÊÐ º ³íäåêñ åìóëüãóâàííÿ (Å
24

).  Å
24 

ñóïåð-
íàòàíòó ÊÐ ïàòîãåí³â äóæå íèçüêèé – Å

24
=0,8–3,5%, òîä³ ÿê äëÿ ñàïðîòðîôà P. fluorescens 

8573 – Å
24

=50 %. Òîáòî ó ñàïðîòðîôà ³íäåêñ åìóëüãóâàííÿ âèùèé, í³æ ó ïàòîãåí³â ó 
17–62 ðàçè. Íàéá³ëüøà ê³ëüê³ñòü øòàì³â P. syringae (52 %) ç àêòèâí³ñòþ Å

24
=0,8–1,3 %, 

ïðè öüîìó ç ÿâíîþ ïåðåâàãîþ ê³ëüêîñò³ øòàì³â pv. atrofaciens íàä pv. coronafaciens. ²íäåêñ 
åìóëüãóâàííÿ íå êîðåëþº ç àãðåñèâí³ñòþ, àíòèãåííèì ñêëàäîì òà åêîëîã³÷íîþ í³øåþ 
øòàì³â P. syringae. Òàê, â îñíîâíó ãðóïó Å

24
=0,8-1,3 % âõîäÿòü ìàéæå ïî 50 % øòàì³â ç 

êîæíî¿ ãðóïè çà àãðåñèâí³ñòþ (2–4 áàëè). Ó á³ëüøîñò³ âèïàäê³â öå ò³ ñàì³ øòàìè, ÿê³ çà 
ïîâåðõíåâèì íàòÿãîì âõîäèëè äî îñíîâíî¿ ãðóïè (=50–54 µÍ/ì), ùî âêàçóº íà ìîæëè-
âó äåòåðì³íàö³þ ¿õ îäíèìè ³ òèìè æ ðå÷îâèíàìè. Àëå äåÿê³ øòàìè ñèíòåçóþòü ðå÷îâèíè 
ç ñåðåäí³ì äëÿ ïàòîãåí³â ïîâåðõíåâèì íàòÿãîì ïðè «âèñîê³é» (øòàìè 9033, 9235, 7950) 
åìóëüãóþ÷³é çäàòíîñò³ ñóïåðíàòàíò³â ÊÐ. Ïðè öüîìó öå íå çàëåæèòü â³ä àãðåñèâíîñò³ 
øòàì³â òà íàëåæíîñò³ ¿õ äî ïàòîâàð³â. 

Íå âñòàíîâëåíà çàëåæí³ñòü ³íäåêñó åìóëüãóâàííÿ ñóïåðíàòàíòó ÊÐ â³ä íàëåæíîñò³ øòàìó 
äî ñåðîãðóïè – ïðèáëèçíî 50 % øòàì³â êîæíî¿ ñåðîãðóïè ìàëè Å

24  
â ìåæàõ â³ä 0,8 äî 1,3 %. 

Äëÿ îêðåìèõ ðå÷îâèí çà ñòàö³îíàðíèõ óìîâ ïîêàçíèêè  òà Å
24

 º ñòàá³ëüíèìè. Î÷å-
âèäíî ñòàá³ëüíèìè (ïîñò³éíèìè) ïîâèíí³ áóòè ¿õí³ ñóì³ø³. Âèõîäÿ÷è ç öüîãî, ÿêùî øòà-
ìè ñèíòåçóâàëè ÏÀÐ îäíàêîâ³ çà õ³ì³÷íîþ ïðèðîäîþ òà çà ìîëÿðíèì ñï³ââ³äíîøåííÿì 
ì³æ íèìè, òî ïîâèíí³ á áóòè îäíàêîâ³ ñï³ââ³äíîøåííÿ  : Å

24
 äëÿ âñ³õ øòàì³â. Ó íàøîìó 

âèïàäêó âñ³ äîñë³äæåí³ øòàìè ïàòîãåí³â â³äð³çíÿëèñü ì³æ ñîáîþ çà ñï³ââ³äíîøåííÿì 
 : Å

24
. ßêùî íàâ³òü óìîâíî ïðèéíÿòè áëèçüê³ñòü øòàì³â çà çíà÷åííÿì  : Å

24
 < 1, òî 

ò³ëüêè ÷îòèðè ïàðè øòàì³â ñèíòåçóþòü îäíàêîâ³ ÏÀÐ, à ñàìå: 9033 òà Ï 173, 9060 òà 7959, 
9185 òà 8116 ³ 7864 òà 8317. Òàêå ãðóïóâàííÿ âèÿâëåíî ì³æ øòàìàìè ð³çíèõ ïàòîâàð³â, 
íåçàëåæíî â³ä ¿õ àãðåñèâíîñò³ (íàâ³òü â³ðóëåíòíîñò³) òà àíòèãåííî¿ ñïîð³äíåíîñò³, ò³ëüêè 
îäíà ïàðà øòàì³â íàëåæàëà äî îäí³º¿ ñåðîãðóïè (V – 9185 òà 8116). 

Ð³çíîìàí³òí³ñòü äàíèõ  : Å
24

 ìîæå áóòè îáóìîâëåíà ÿê çì³íîþ ñï³ââ³äíîøåííÿ õ³ì³÷íèõ 
ñïîëóê, òàê ³ íîâèì êîìïîíåíòîì ÏÀÐ, ÿêèé ñèíòåçóº øòàì áàêòåð³é. Òîáòî ïî ïðèðîä³ ÏÀÐ 
øòàìè pv. coronafaciens òà pv. atrofaciens ãåòåðîãåíí³. 

Íå äèâëÿ÷èñü íà òàêó ãåòåðîãåíí³ñòü øòàì³â çà âì³ñòîì ÏÀÐ êóëüòóðè pv. coronafaciens 
á³ëüøå òÿæ³þòü äî íèæíüîãî çíà÷åííÿ  : Å

24
, à pv. atrofaciens - äî âåðõíüîãî çíà÷åííÿ. 

×àñò³øå àãðåñèâí³ñòü á³ëüøà ó øòàì³â, ó ÿêèõ  ñï³ââ³äíîøåííÿ  : Å
24

 âèùå. 
Îòæå, øòàìè P. syringae pv. coronafaciens, P. syringae pv. atrofaciens òà P. syringae pv. 

syringae äóæå ñëàáî, ïîð³âíÿíî ç P. fluorescens 8573, ñèíòåçóþòü ïîâåðõíåâî-àêòèâí³ ðå-
÷îâèíè. Ñèíòåç ÏÀÐ øòàìàìè  P. syringae íå êîðåëþº ç ¿õ íàëåæí³ñòþ äî ïàòîâàð³â, àãðå-
ñèâí³ñòþ, àíòèãåííèì ñêëàäîì òà åêîëîã³÷íèì ïîõîäæåííÿì. Ñèíòåç ñëàáîàêòèâíèõ 
ÏÀÐ º âèäîâîþ îçíàêîþ P. syringae.
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ÑÈÍÒÅÇ ÑÓÐÔÀÊÒÀÍÒÎÂ ØÒÀÌÌÀÌÈ  PSEUDOMONAS
SYRINGAE PV. CORONAFACIENS ÒÀ PSEUDOMONAS SYRINGAE PV.

ATROFACIENS

Ð å ç þ ì å

Øòàììû Pseudomonas syringae pv. coronafaciens, P. syringae pv. atrofaciens è òèïîâîé øòàìì P. syringae 
pv. syringae î÷åíü ñëàáî ñèíòåçèðóþò ñóðôàêòàíòû â ñðàâíåíèè ñ  P. fluorescens 8573 – ñàïðîôèòíûì 
øòàììîì, ïðîäóöåíòîì ïîâåðõíîñòíî-àêòèâíûõ âåùåñòâ. Âûÿâëåíî, ÷òî ïîâåðõíîñòîå íàòÿæåíèå 
ñóïåðíàòàíòà êóëüòóðàëüíîé æèäêîñòè P. fluorescens  ðàâíÿåòñÿ 27 µÍì, à èíäåêñ ýìóëüãèðîâàíèÿ 
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– 50 %; äëÿ ôèòîïàòîãåííûõ ïñåâäîìîíàä ýòè ïîêàçàòåëè ñîñòàâëÿþò 50–54 µÍì è 0,8–1,3 % 
ñîîòâåòñòâåííî. Øòàììû ïàòîâàðîâ coronafaciens è atrofaciens íå îòëè÷àþòñÿ ìåæäó ñîáîé ïî 
ñïîñîáíîñòè ñèíòåçèðîâàòü ïîâåðõíîñòíî-àêòèâíûå âåùåñòâà. Ñèíòåç ÏÀÐ øòàììàìè ïàòîâàðîâ 
P. syringae íå êîððåëèðóåò ñ  ïðèíàäëåæíîñòüþ èõ äî ïàòîâàðîâ, àãðåññèâíîñòüþ, àíòèãåííûì 
ñîñòàâîì è ýêîëîãè÷åñêèì ïðîèñõîæäåíèåì. 

Ê ë þ ÷ å â û å  ñ ë î â à :  ôèòîïàòîãåííûå áàêòåðèè, ñóðôàêòàíòû, ïàòîãåííîñòü, àíòèãåííûé 
ñîñòàâ.
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1Zabolotny Institute of Microbiology and Virology, National Academy of Sciences of Ukraine, Kyiv
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SYNTHESIS OF SURFACTANTS BY PSEUDOMONAS SYRINGAE PV.

CORONAFACIENS AND PSEDOMONAS SYRINGAE PV. ATROFACIENS STRAINS

S u m m a r y

Pseudomonas syringae pv. coronafaciens, P. syringae pv. atrofaciens and P. syringae pv syringae strains 
produce very weakly biosurfactants in comparison with P. fluorescens 8573. It is detected, that supernatant of 
cultural fluid of P. fluorescens has a surface-tension 27 µN/m and emulsification index — 50 %; for phyto-
pathogenic pseudomonads these parameters are 50-54 µN/m and 0.8-1.3%, accordingly. The coronafaciens 
and atrofaciens pathovars strains do not differ between themselves in ability to synthesize the surfactants. The 
surfactant synthesis by P. syringae strains does not correlate with their belonging to pathovars, their aggres-
siveness, antigenic composition and ecological origin.

The paper is presented in Ukrainian.

K e y  w o r d s: plant pathogenic bacteria, surfactants, pathogenicity, antigenic composition.
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