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ÀÊÒÈÂÍIÑÒÜ IÇÀÒÈÍÎÂÎÃÎ ÃIÄÐÀÇÈÄÀ 
ÔÅÍÎÊÑÈÎÖÒÎÂÎ¯ ÊÈÑËÎÒÈ ÙÎÄÎ ÄÅßÊÈÕ 

ØÒÀÌIÂ FUSARIUM SPP.

Âèâ÷åíî ïðîòèôóçàð³îçíó àêòèâí³ñòü 2,3-³íäîë³íä³îíîâîãî ã³äðàçèäà 
2,4-äèõëîðôåíîêñèîöòîâî¿ êèñëîòè. Ìàêñèìàëüíèé ð³âåíü ä³¿ íà øòàìè 
ì³êðîì³öåò³â ñïîñòåð³ãàâñÿ äëÿ 1,0 ìÌ äàíî¿ ñïîëóêè. Âèçíà÷åíî, ùî ôóíã³öèäíà 
àêòèâí³ñòü äîñë³äæóâàíîãî ã³äðàçèäà âèçíà÷àºòüñÿ íàÿâí³ñòþ ³çàòèíîâîãî 
(2,3-³íäîë³íä³îíîâîãî) êîìïîíåíòó ìîëåêóëè. 

Ê ë þ ÷ î â ³  ñ ë î â à :  ³çàòèíîâèé ã³äðàçèä ôåíîêñèîöòîâî¿ êèñëîòè, 
Fusarium spp., ôóíã³öèäíà àêòèâí³ñòü. 

Çàõâîðþâàííÿ ðîñëèí º îäíèì ³ç ôàêòîð³â, ÿêèé ³ñòîòíî îáìåæóº ïðîäóêòèâ-
í³ñòü ñ³ëüñüêîãî ãîñïîäàðñòâà. Ùîð³÷íèé çáèòîê â³ä ô³òîïàòîãåíèõ ì³êðîîðãàí³çì³â, 
çíà÷íà ÷àñòèíà ÿêèõ íàëåæèòü äî ïàðàçèòè÷íèõ ãðèá³â, ñòàíîâèòü â³ä 15 äî 20% 
çàãàëüíî¿ ïðîäóêòèâíîñò³ ñâ³òîâîãî ðîñëèííèöòâà  [5, 7]. 

Ñüîãîäí³ õ³ì³÷í³ ïåñòèöèäè º íàéá³ëüø çàòðåáóâàíèì ³íñòðóìåíòîì äëÿ çàõèñ-
òó ðîñëèí [2]. Òîêñè÷í³ñòü äàíèõ ñïîëóê äëÿ íàâêîëèøíüîãî ñåðåäîâèùà, à òàêîæ 
ñïîæèâà÷à ïðîäóêö³¿, çàãàëüíîâ³äîìà òà ñïðè÷èíÿº ñåðéîçíå çàíåïîêîºííÿ [4]. 
Îáìåæåííÿ, ùî áóëè ââåäåí³ ªâðîïåéñüêèì Ñîþçîì, ùîäî âèêîðèñòàííÿ õ³ì³÷íèõ 
ïåñòèöèä³â ñòèìóëþþòü ïîøóê íîâèõ çàñîá³â áîðîòüáè ³ç çàõâîðþâàííÿìè ðîñëèí 
[6]. Îäíèì ³ç éîãî íàïðÿì³â º ðîçðîáêà ôóíã³öèäíèõ ïðåïàðàò³â íà îñíîâ³ ñïîëóê, 
ùî âæå âèêîðèñòîâóþòüñÿ â ñ³ëüñüêîìó ãîñïîäàðñòâ³ òà º íåøê³äëèâèìè äëÿ íà-
âêîëèøíüîãî ñåðåäîâèùà ³ ñïîæèâà÷à [8, 9]. 

Ìàòåðiàëè òà ìåòîäè
Ó ðîáîò³ áóëè âèêîðèñòàí³ øòàìè 3 âèä³â ãðèá³â ðîäó Fusarium: F. sporotrichiella 

var. poae ÏÍÄË-1, F. graminearum ÏÍÄË-2 ³ F. oxysporum ÏÍÄË-3 (ç êîëåêö³¿ IÒI 
«Á³îòåõí³êà»). Çáåð³ãàííÿ òà âèðîùóâàííÿ êóëüòóð ïðîâîäèëîñÿ ïðè òåìïåðàòóð³ 
5 °Ñ òà 22 °Ñ, â³äïîâ³äíî, íà ñêîøåíîìó êàðòîïëÿíîìó àãàð³ (ÊÀ), ùî ì³ñòèòü 2% 
D-ãëþêîçè [1]. 

Äîñë³äæóâàíà ðå÷îâèíà º 2,3-³íäîë³íä³îíîâèì ã³äðàçèäîì 2,4-äèõëîðôåíîêñèîöòîâî¿ 
êèñëîòè – (ñïîëóêà I, ðèñ. 1). Äàíå ïîõ³äíå áóëî ñèíòåçîâàíå ç ³çàòèíó 
(2,3-³íäîë³íä³îíó) òà ã³äðàçèíó 2,4-äèõëîð-ôåíîêñèîöòîâî¿ êèñëîòè (ñïîëóêè II òà 
III, ðèñ. 1) â Ïðîáëåìí³é ëàáîðàòîð³¿ ñèíòåçó ë³êàðñüêèõ ïðåïàðàò³â Îäåñüêîãî 
íàö³îíàëüíîãî óí³âåðñèòåòó ³ìåí³ I.I. Ìå÷íèêîâà. Ðîáî÷³ ðîç÷èíè ðå÷îâèí 
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(10-5–10-3 Ì), ÿê³ áóëè îòðèìàí³ ç âèêîðèñòàííÿì äèìåòèëñóëüôîêñèäó (ÄÌÑÎ), 
àâòîêëàâóâàëè ïðè 0,5 àòì [9].

Ðèñ. 1. Ñòðóêòóðà äîñëiäæóâàíèõ ñïîëóê

Fig. 1. The studied compound structure

Ôóíã³öèäíó àêòèâí³ñòü âèçíà÷àëè ìåòîäîì àãàðîâèõ áëîê³â [1, 5]. Îáë³ê 
ðåçóëüòàò³â ïðîâàäèëè, ðåºñòðóþ÷è ä³àìåòð çîíè â³äñóòíîñò³ ðîñòó ì³êðîì³öåò³â 
(â ìì), çà 24 ãîäèíè êóëüòèâóâàííÿ Fusarium spp. ïðè 22 °Ñ. Îòðèìàí³ äàí³ 
ïîð³âíþâàëè ç³ çíà÷åííÿìè êîíòðîë³â: íåãàòèâíèì (-Ê) – ÄÌÑÎ òà ïîçèòèâíèì 
(+Ê) – òåòðàìåòèëò³óðàìèäñóëüô³ä (ÒÌÒÄ) [6]. Ê³ëüê³ñòü ïîâòîð³â äëÿ êîæíî¿ 
êîíöåíòðàö³¿ ñêëàäàëà 5. 

Â ïîäàëüøîìó äëÿ âèÿâëåííÿ ä³þ÷îãî êîìïîíåíòó äîñë³äæóâàíî¿ ñïîëóêè áóëî 
ïðîâåäåíî ñåð³þ åêñïåðèìåíò³â, â ÿêèõ âèçíà÷àëè øâèäê³ñòü ðîñòó Fusarium spp. 

ó ïðèñóòíîñò³ ñàìîãî ã³äðàçèäó (I), ³çàòèíó (II), ã³äðàçèíó 2,4-äèõëîðôåíîêñèîö-

òîâî¿ êèñëîòè (III), à òàêîæ ñóì³ø³ äâîõ îñòàíí³õ ðå÷îâèí (II+III). Íà ïîâåðõí³ 
ÊÀ, ÿêèé ì³ñòèâ äîñë³äæóâàí³ ñïîëóêè, ðîçì³ùóâàëè äèñê ç 7-äîáîâîþ êóëüòóðîþ 
Fusarium spp. Øâèäê³ñòü ðîñòó âèçíà÷àëè êîæí³ 24 ãîäèíè ïðîòÿãîì 12 ä³á, âè-

ì³ðþþ÷è ä³àìåòð êîëîí³¿. Âåëè÷èíó ä³àìåòðó (â ìì) ðîçðàõîâóâàëè ÿê ñåðåäíº 
àðèôìåòè÷íå òðüîõ âèì³ð³â âèïàäêîâî îáðàíèõ ïðîåêö³é. Äëÿ êîæíîãî âàð³àíòó 
ê³ëüê³ñòü ïîâòîð³â ñêëàäàëà 5.

Ñòàòèñòè÷íå îïðàöþâàííÿ ðåçóëüòàò³â, ùî áóëè îòðèìàí³ â õîä³ åêñïåðèìåíò³â, 
ïðîâàäèëè ç âèêîðèñòàííÿì êðèòåð³þ Ñòüþäåíòà.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ 

Íà ðèñ. 2 ïðåäñòàâëåí³ ðåçóëüòàòè, ùî áóëè îòðèìàí³ ï³ä ÷àñ âèâ÷åííÿ ôó-
íã³öèäíî¿ àêòèâíîñò³ 0,01–1,0 ìÌ 2,3-³íäîë³íä³îíîâîãî ã³äðàçèäó. Ïîêàçàíî, ùî 
äîñë³äæóâàí³ ì³êðîîðãàí³çìè ÷óòëèâ³ äî ä³¿ äàíî¿ ðå÷îâèíè. Íàéá³ëüø ÷óòëèâèì 
âèÿâèâñÿ øòàì F. sporotrichiella var. poae ÏÍÄË-1. 

Içàòèíîâèé ã³äðàçèä (I) á³ëüø àêòèâíî ïðèãí³÷óâàâ ð³ñò ì³êðîì³öåò³â, í³æ ÒÌÒÄ 
(+Ê). Ìàêñèìàëüíà ïðîòèôóçàð³îçíà àêòèâí³ñòü ñïîñòåð³ãàëàñÿ äëÿ 1,0 ìÌ ñïîëóêè I. 
Ä³àìåòð çîíè â³äñóòíîñò³ ðîñòó êóëüòóð çíàõîäèâñÿ â ìåæàõ 18–22 ìì. 

Çà äàíèìè ë³òåðàòóðè â³äîìî, ùî àêòèâí³ñòü ã³äðàçèä³â ôåíîêñèîöòîâî¿ êèñëîòè 
îáóìîâëåíà âèâ³ëüíåííÿì êîìïîíåíò³â äàíèõ ñïîëóê ï³ñëÿ ã³äðîë³çó C=N-çâ’ÿçêó 
ìîëåêóë [7, 10]. Â ïîäàëüøîìó áóëî ïðîâåäåíî âèâ÷åííÿ àêòèâíîãî êîìïîíåíòó 
äîñë³äæåíîãî ã³äðàçèäó ùîäî êîæíîãî øòàìó Fusarium spp. 
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Ðèñ. 2. Ðiâåíü àêòèâíîñòi içàòèíîâîãî ãiäðàçèäó ùîäî äîñëiäæóâàíèõ êóëüòóð 
Fusarium spp.

 â³ñü àáñöèñ – êîíöåíòðàö³ÿ ñïîëóê, ìÌ; -Ê – íåãàòèâíèé êîíòðîëü; 
+Ê – ïîçèòèâíèé êîíòðîëü; I – ³çàòèíîâèé ã³äðàçèä

Fig. 2. The isatin hydrazide activity level in the Fusarium spp. researched cultures

 x-axis – the substance concentration, mM; -Ê – the negative control; 
+Ê – the positive control; I – isatin hydrazide

ßê âèäíî ç ðèñ. 3, äîäàâàííÿ áóäü-ÿêî¿ ç äîñë³äæóâàíèõ ðå÷îâèí, à òàêîæ ñóì³ø³ 
³çàòèíó (ñïîëóêà II) òà ã³äðàçèíó 2,4-äèõëîðôåíîêñèîöòîâî¿ êèñëîòè (ñïîëóêà III), 
ñïðè÷èíèëî çàòðèìêó ðîñòó F. sporotrichiella. Íàéá³ëüø³ â³äì³ííîñò³ ôóíã³öèäíî¿ 
àêòèâíîñò³ áóëè âèçíà÷åí³ íà ÷åòâåðòó äîáó òà çáåð³ãàëèñÿ òàêèìè äî ê³íöÿ êóëü-
òèâóâàííÿ. Â ïðèñóòíîñò³ ã³äðàçèäà (ñïîëóêà I) ä³àìåòð êîëîí³¿ ì³êðîì³öåòó áóâ 
íà 20 ìì ìåíøèì çà êîíòðîëüíå çíà÷åííÿ. Çà ð³âíåì ïðîòèôóçàð³îçíîãî âïëèâó 
íà F. sporotrichiella ðå÷îâèíè II òà III, à òàêîæ ¿õ ñóì³ø³ (II+III), ðîçòàøîâóþòüñÿ 
òàêèì ÷èíîì: II > (II+III) > III.

Ðèñ. 3. Ðiñò F. sporotrichiella var. poae ÏÍÄË-1 çà ïðèñóòíîñòi äîñëiäæóâàíèõ 
ñïîëóê

Fig. 3. The F. sporotrichiella var. poae PSRL-1 growth in the researched 
substance presence
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Íà â³äì³íó â³ä ïîïåðåäíüîãî øòàìó øâèäê³ñòü ðîñòó F. graminearum áóëà íè-

æ÷îþ. Ä³àìåòð êîëîí³é ó êîíòðîë³ íà äâàíàäöÿòó äîáó äîñÿãàâ ëèøå 50 ìì (ðèñ. 4). 
Âñ³ ðå÷îâèíè, çà âèíÿòêîì ³çàòèíó (ñïîëóêà II), ñòèìóëþâàëè ðîçâèòîê äàíîãî ì³ê-
ðîì³öåòó. Íàéá³ëüø âèðàæåíèì öåé âïëèâ áóâ äëÿ ã³äðàçèäó (ñïîëóêà I). Ïðîòÿãîì 
âñüîãî ïåð³îäó êóëüòèâóâàííÿ øâèäê³ñòü ðîñòó F. graminearum ïðàêòè÷íî â 3 ðàçè 
ïåðåâèùóâàëà êîíòðîëüíå çíà÷åííÿ. Ñïîëóêà II âèÿâëÿëà ôóíã³ñòàòè÷íèé åôåêò. 
Ïî÷èíàþ÷è ç ÷åòâåðòî¿ äîáè ä³àìåòð êîëîí³¿ íå çì³íþâàâñÿ, ñÿãíóâøè 30 ìì.

Ðèñ. 4. Ðiñò F. graminearum ÏÍÄË-2 çà ïðèñóòíîñòi äîñëiäæóâàíèõ ñïîëóê

Fig. 4. The characteristics of F. graminearum PSRL-2 growth in the researched 
substance presence

Ïðîòÿãîì ïåðøèõ øåñòè ä³á êóëüòèâóâàííÿ äîñë³äæóâàí³ ñïîëóêè íå âïëèâàëè 
íà ð³ñò F. oxysporum (ðèñ. 5).

Ðèñ. 5. Ðiñò F. oxysporum ÏÍÄË-3 çà ïðèñóòíîñòi äîñëiäæóâàíèõ ñïîëóê

Fig. 5. The characteristics of F. oxysporum PSRL-3 growth in the researched 
substance presence

Â ïîäàëüøîìó ñïîëóêè I òà II ñïðèÿëè çá³ëüøåííþ ðîçì³ðó êîëîí³é, ä³àìåòð 
ÿêèõ íà 5–20 ìì ïåðåâèùóâàâ êîíòðîëüí³ çíà÷åííÿ. Ó ïîð³âíÿíí³ ç ïîïåðåäí³ìè 
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ïîõ³äíèìè ðå÷îâèíà II (³çàòèí) âèêëèêàëà óïîâ³ëüíåííÿ çðîñòàííÿ F. oxysporum, 

çàâäÿêè ÷îìó øâèäê³ñòü ðîñòó êóëüòóðè çàëèøàëàñÿ íà ð³âí³ êîíòðîëþ.
Òàêèì ÷èíîì, ÷óòëèâ³ñòü äîñë³äæóâàíèõ øòàì³â Fusarium spp. äî ³çàòèíîâî-

ìó ã³äðàçèäó 2,4-äèõëîðôåíîêñèîöòîâî¿ êèñëîòè çàëåæàëà, ïåðø çà âñå, â³ä âèäó 
ì³êðîì³öåò³â. Ìàêñèìàëüíèé ôóíã³öèäíèé âïëèâ âñòàíîâëåíî äëÿ êîíöåíòðàö³¿ 
1,0 ìÌ. Ìîæíà ïðèïóñòèòè, ùî ïðîòèôóçàð³îçíà àêòèâí³ñòü ³çàòèíîâîãî ã³äðàçèäà 
2,4-äèõëîðôåíîêñèîöòîâî¿ êèñëîòè áóëà îáóìîâëåíà ñàìå 2,3-³íäîë³íä³îíîì, ÿêèé 
âõîäèòü äî ñêëàäó ìîëåêóë äàíî¿ ñïîëóêè.

ËIÒÅÐÀÒÓÐÀ 

1. Áåêêåð Ç.Ý. Ôèçèîëîãèÿ è áèîõèìèÿ ãðèáîâ. – Ì., 1988. – 230 ñ.
2. Äîïóñòèì³ äîçè, êîíöåíòðàö³¿, ê³ëüêîñò³ òà ð³âí³ âì³ñòó ïåñòèöèä³â ó ñ³ëüñüêîãîñ-

ïîäàðñüê³é ñèðîâèí³, õàð÷îâèõ ïðîäóêòàõ, ïîâ³òð³ ðîáî÷î¿ çîíè, àòìîñôåðíîìó ïîâ³òð³, âîä³ 
âîäîéìèù, ´ðóíò³: ÄÑàíÏ³Í 8.8.1.2.3.4-000-2001 çàòâ. 20.09.01 / Ì-âî îõîðîíè çäîðîâ'ÿ 
Óêðà¿íè. – Ê., 2001. – 245 ñ.

3. Êóëèêîâ Ñ.Í., Àëèìîâà Ô.Ê., Çàõàðîâà Í.Ã. è äð. Áèîïðåïàðàòû ñ ðàçíûì ìåõàíèçìîì 
äåéñòâèÿ äëÿ áîðüáû ñ ãðèáíûìè áîëåçíÿìè êàðòîôåëÿ // Ïðèêëàäíàÿ áèîõèìèÿ è ìèêðîáè-
îëîãèÿ. – 2006. – Ò. 42, ¹ 1. – Ñ. 86–92.

4. Ïåðåë³ê ïåñòèöèä³â ³ àãðîõ³ì³êàò³â, äîçâîëåíèõ äî âèêîðèñòàííÿ â Óêðà¿í³ (îô³ö³éíå 
âèäàííÿ). – Ê.: Þí³âåñò Ìàðêåòèíã, 2003. – 352 ñ.

5. Ïåðåñûïêèí Â.Ô. Ñåëüñêîõîçÿéñòâåííàÿ ôèòîïàòîëîãèÿ. – Ì., 1992. – 245 ñ.
6. Ïåñòèöèäè. Êëàñèô³êàö³ÿ çà ñòóïåíåì íåáåçïå÷íîñò³: ÄÑàíÏ³Í 8.8.1.002-98 / Çá. 

âàæëèâèõ îô³ö³éíèõ ìàòåð³àë³â ç ñàí³òàðíèõ ³ ïðîòèåï³äåì³÷íèõ ïèòàíü. – Êè¿â, 2000. – Ò. 9, 
×. 1. – Ñ. 249–266.

7. Domsch K.H., Gams W., Anderson T.H. Compendium of soil fungi. London: Academic 
Press, 1992. – 590 ð.

8. Chohan Z.H., Praveen M., Sherazi S.K.A. Studies on some biologically cobalt(II), copper(II) 
and zinc(II) complexes with ONO, NNO and SNO donor pyrazinoylhydrazine-derived ligands // 
Metal-Based Drugs. – 1998. – V. 5, ¹ 5. – Ð. 267–274.

9. Chohan Z.H., Sherazi S.K.A. Biological role of cobalt (II), copper (II) and nickel (II) metal 
ions on the antibacterial properties of some nicotinoyl-hydrazine derived compounds // Metal-
Based Drugs. – 1997. – V. 4, ¹ 2. – Ð. 69–74.

10. Garg Y., Samota M.K., Seth G. Synthesis and antifungal activity of some metal com-
plexes of 2-(2-hydroxybenzylidene)aminophenyl benzimidazole // Journal of Chemistry. – 2005. 
– V. 17, ¹ 1. – Ð. 615–617.

11. Ram K.A., Deepak S., Lakshman S. et al. Synthesis, Biological, Spectral, and Thermal 
Investigations of Cobalt(II) and Nickel(II) Complexes of N-Isonicotinamido-2’,4’-Dichlorobenzala-
ldimine // Bioinorganic Chemistry and Applications. – 2006. – V. 5, ¹ 4. – P. 1–9.



93Ì³êðîá³îëîã³ÿ ³ á³îòåõíîëîã³ÿ ¹ 1/2010

ÀÊÒÈÂÍIÑÒÜ IÇÀÒÈÍÎÂÎÃÎ ÃIÄÐÀÇÈÄÀ ÔÅÍÎÊÑÈÎÖÒÎÂÎ¯ ÊÈÑËÎÒÈ ÙÎÄÎ ÄÅßÊÈÕ ØÒÀÌIÂ

Ì.Þ. Ðóñàêîâà, Á.Í. Ãàëêèí, Ë.Í. Âîñòðîâà, Ò.Î. Ôèëèïïîâà, 
Ì.Â. Ãðåíàäåðîâà

Îäåññêèé íàöèîíàëüíûé óíèâåðñèòåò èìåíè È.È. Ìå÷íèêîâà, óë. Äâîðÿíñêàÿ, 2,
Îäåññà, 65082, Óêðàèíà, òåë.: +38 (0482) 63 57 61, e-mail: rusamariya@yandex.ru

ÀÊÒÈÂÍÎÑÒÜ ÈÇÀÒÈÍÎÂÎÃÎ ÃÈÄÐÀÇÈÄÀ ÔÅÍÎÊÑÈÓÊÑÓÑÍÎÉ 
ÊÈÑËÎÒÛ ÏÎ ÎÒÍÎØÅÍÈÞ Ê ÍÅÊÎÒÎÐÛÌ ØÒÀÌÌÀÌ  

FUSARIUM SPP.

Ðåôåðàò

Èçó÷åíà ïðîòèâîôóçàðèîçíàÿ àêòèâíîñòü 2,3-èíäîëèíäèîíîâîãî ãèäðàçèäà 
2,4-äèõëîðôåíîêñèóêñóñíîé êèñëîòû. Ìàêñèìàëüíûé óðîâåíü âîçäåéñòâèÿ íà 
øòàììû ìèêðîìèöåòîâ íàáëþäàëñÿ äëÿ 1,0 ìÌ äàííîãî âåùåñòâà. Îïðåäåëåíî, 
÷òî ôóíãèöèäíàÿ àêòèâíîñòü èññëåäóåìîãî ãèäðàçèäà îïðåäåëÿåòñÿ íàëè÷èåì èçà-
òèíîâîãî (2,3-èíäîëèíäèîíîâîãî) êîìïîíåíòà ìîëåêóëû. 

Ê ë þ ÷ å â û å  ñ ë î â à:  èçàòèíîâèé ãèäðàçèä ôåíîêñèóêñóñíîé êèñëîòû, 
Fusarium spp., ôóíãèöèäíàÿ àêòèâíîñòü.
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Ì.V. Grenaderova

Odesa National I.I. Mechnókov University, 2, Dvoryanska str., Odesa, 65082, 
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THE ISATIN PHENOXYACETIC ACID HYDRAZIDE ACTIVITY 

RELATIVELY TO SOME FUSARIUM SPP. STRAINS

Summary

The antifusarial activity of 2,3-indolindion 2,4-dichlorophenoxyacetic acid hydrazide 

was studied. The highest action level to micromycete strains was assigned for 1.0 mM 

of this substance. The fungicidal activity of the researched hydrazide was determined 

by isatin (2,3-indolindion) molecule component. 

K e y  w o r d s:  isatin phenoxyacetic acid hydrazide, Fusarium spp., fungicidal 

activity.


