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Ñåêö³ÿ «Ð³ñò ³ ðîçâèòîê ðîñëèí, ô³ç³îëîã³÷íî àêòèâí³ ðå÷îâèíè» Óêðà¿íñüêî-
ãî òîâàðèñòâà ô³ç³îëîã³â ðîñëèí (ÓÒÔÐ) îá'ºäíóº íàóêîâö³â â³ää³ëó ô³òîãîð-
ìîíîëîã³¿ ³ â³ää³ëó ìåìáðàíîëîã³¿ òà ô³òîõ³ì³¿ ²íñòèòóòó áîòàí³êè ³ì. Ì.Ã. Õî-
ëîäíîãî ÍÀÍ Óêðà¿íè. Ñåðåä íèõ ÷îòèðè äîêòîðè ³ ï'ÿòíàäöÿòü êàíäèäàò³â
á³îëîã³÷íèõ íàóê. Ô³òîô³ç³îëîãè âèÿâèëè çàêîíîì³ðíîñò³ ó ôóíêö³îíóâàíí³
ô³òîãîðìîíàëüíî¿ ñèñòåìè ïàïîðîòåïîä³áíèõ, âèçíà÷èëè îïòèìàëüí³ êîí-
öåíòðàö³¿ åêçîãåííèõ ô³òîãîðìîí³â äëÿ ïðîðîñòàííÿ ñïîð ³ ðîçâèòêó ãàìå-
òîô³ò³â ó êóëüòóð³ in vitro. Äîâåäåíî, ùî ïðàéìóâàííÿ çåðí³âîê Triticum aes-
tivum òà T. spelta åêçîãåííîþ àáñöèçîâîþ êèñëîòîþ (ÀÁÊ) ³íäóêóº ñò³éê³ñòü
äî ã³ïåðòåðì³¿ òà ïîì³ðíî¿ ´ðóíòîâî¿ ïîñóõè, ïðèøâèäøóº ï³ñëÿñòðåñîâå
â³äíîâëåííÿ. Äèíàì³êó ðîñòîâèõ ïðîöåñ³â çëàê³â çà ã³ïåðòåðì³¿ ³ ´ðóíòîâî¿
ïîñóõè òà â ïåð³îä â³äíîâëåííÿ ðåãóëþþòü çì³íè â áàëàíñ³ é ëîêàë³çàö³¿ åí-
äîãåííèõ ÀÁÊ òà ³íäîë³ë-3-îöòîâî¿ êèñëîòè (²ÎÊ). Ðîçðîáëåíî á³îòåõíî-
ëîã³÷í³ çàñàäè îòðèìàííÿ á³îïðåïàðàò³â ³ç âèñîêîþ öèòîê³í³íîâîþ àê-
òèâí³ñòþ ç ì³öåë³àëüíî¿ á³îìàñè ë³êàðñüêèõ áàçèä³ºâèõ ãðèá³â äëÿ ìåäè÷íîãî
çàñòîñóâàííÿ. Ó ïîëüîâèõ óìîâàõ ïðîòåñòîâàíî á³îòåõíîëîã³þ ïðàéìóâàííÿ
îçèìî¿ ïøåíèö³ ïðåïàðàòîì, ñòâîðåíèì íà îñíîâ³ áàêòåð³àëüíèõ ìåä³àòîð³â
êëàñó àöèëãîìîñåðèíëàêòîí³â, îòðèìàíî ïàòåíò íà âèíàõ³ä. Ô³òîõ³ì³êè âèÿ-
âèëè, ùî ñòðîìàëüí³ êàðáîàíã³äðàçè õëîðîïëàñò³â ð³çíî÷óòëèâ³ äî âàæêèõ
ìåòàë³â, ùî â³äêðèâàº ìîæëèâ³ñòü ¿õ âèêîðèñòàííÿ äëÿ ðàííüîãî ìîí³òîðèí-
ãó çàáðóäíåííÿ. Çìîíòîâàíî óñòàíîâêó äëÿ âèì³ðþâàííÿ åêîñèñòåìíèõ ïî-
òîê³â ÑÎ2 íà îñíîâ³ ÑÎ2-ãàçîàíàë³çàòîðà S-151, çà äîïîìîãîþ ÿêî¿ ìîæíà
îö³íèòè íàñë³äêè çàáðóäíåííÿ äîâê³ëëÿ íàôòîïðîäóêòàìè é âàæêèìè ìåòà-
ëàìè. Äîâåäåíî ³ñíóâàííÿ â ñêëàä³ ATÔ-ñèíòàçíîãî êîìïëåêñó õëîðîïëàñò³â
ðåãóëÿòîðíèõ ñàéò³â, ÷óòëèâèõ äî ð³âíÿ ÍÑÎ3

-/ÑÎ2 ó ñåðåäîâèù³. Íà ïðè-
êëàä³ Galanthus nivalis ïðîäåìîíñòðîâàíî ó÷àñòü ñàõàðîçè â àäàïòàö³¿ ôîòî-
ñèíòåòè÷íîãî àïàðàòó äî ì³íóñîâèõ òåìïåðàòóð.

Êëþ÷îâ³ ñëîâà: ô³òîãîðìîíîëîã³ÿ, ô³òîõ³ì³ÿ, ìåìáðàíîëîã³ÿ, á³îòåõíîëîã³ÿ,
çëàêè, ôîòîñèíòåç, âàæê³ ìåòàëè.

Ñåêö³ÿ «Ð³ñò ³ ðîçâèòîê ðîñëèí, ô³ç³îëîã³÷íî àêòèâí³ ðå÷îâèíè»
ÓÒÔÐ íàë³÷óº 19 ÷ëåí³â (â³ää³ë ô³òîãîðìîíîëîã³¿, â³ää³ë ìåìáðàíî-
ëîã³¿ òà ô³òîõ³ì³¿ ²íñòèòóòó áîòàí³êè ³ì. Ì.Ã. Õîëîäíîãî ÍÀÍ Óê-
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ðà¿íè), ñåðåä ÿêèõ ÷îòèðè äîêòîðè ³ ï'ÿòíàäöÿòü êàíäèäàò³â
á³îëîã³÷íèõ íàóê. Â³ää³ë ô³òîãîðìîíîëîã³¿ — ãîëîâíèé íàóêîâèé îñå-
ðåäîê â Óêðà¿í³, ÿêèé ïðîâîäèòü ôóíäàìåíòàëüí³ äîñë³äæåííÿ ô³òî-
ãîðìîíàëüíî¿ ñèñòåìè ðîñëèí ð³çíèõ òàêñîí³â, âèâ÷àº ðîëü ðåãóëÿ-
òîðíèõ ï³äñèñòåì â óïðàâë³íí³ ïðîãðàìàìè âíóòð³øíüîãî ðîçâèòêó é
àäàïòàö³¿ äî çîâí³øí³õ âïëèâ³â. Îñíîâíèìè íàïðÿìàìè íàóêîâî¿ ðî-
áîòè â³ää³ëó ìåìáðàíîëîã³¿ òà ô³òîõ³ì³¿ º âèâ÷åííÿ ìîëåêóëÿðíèõ ìå-
õàí³çì³â ïðîöåñ³â ïåðåòâîðåííÿ ³ çàïàñàííÿ åíåðã³¿ ñâ³òëà, ñòðóêòóðè
é ôóíêö³é ìåìáðàí ³ íàäìîëåêóëÿðíèõ êîìïëåêñ³â, ùî áåðóòü ó÷àñòü
ó á³îëîã³÷í³é òðàíñôîðìàö³¿ åíåðã³¿, ðîçðîáêà òåîðåòè÷íèõ îñíîâ ³
ïðèêëàäíèõ ï³äõîä³â âèêîðèñòàííÿ ôîòîñèíòåçóþ÷èõ îðãàí³çì³â ó
á³îòåõíîëîã³ÿõ òà àëüòåðíàòèâí³é åíåðãåòèö³. 

Ó 2018 ð. íàóêîâö³ â³ää³ëó ô³òîãîðìîíîëîã³¿ çàâåðøèëè âèêîíàí-
íÿ ï'ÿòèð³÷íî¿ òåìè «Ãîðìîíàëüíèé êîíòðîëü ðîñòó òà ðîçâèòêó ñïî-
ðîâèõ ðîñëèí (ð³çíî¿ òàêñîíîì³÷íî¿ íàëåæíîñò³)». Âèäàíî äðóêîì ³ â
åëåêòðîííîìó âèãëÿä³ êîëåêòèâíó ìîíîãðàô³þ «Ô³òîãîðìîíàëüíà ñè-
ñòåìà òà ñòðóêòóðíî-ôóíêö³îíàëüí³ îñîáëèâîñò³ ïàïîðîòåïîä³áíèõ
(Polypodiophyta)», â ÿê³é óçàãàëüíåíî ðåçóëüòàòè âëàñíèõ äîñë³äæåíü
àâòîð³â òà ë³òåðàòóðí³ äàí³ ùîäî ðîë³ ô³òîãîðìîíàëüíî¿ ñèñòåìè â ðå-
ãóëÿö³¿ ðîñòó ³ ðîçâèòêó âèùèõ ñóäèííèõ ñïîðîâèõ ðîñëèí. Íàâåäåíî
ñó÷àñíèé ïîãëÿä íà á³îñèíòåç, ìåòàáîë³çì, òðàíñïîðò öèòîê³í³í³â,
àóêñèí³â, ã³áåðåë³í³â òà àáñöèçîâî¿ êèñëîòè, òðàíñäóêö³þ ô³òîãîðìî-
íàëüíèõ ñèãíàë³â. Àâòîðè çàïðîïîíóâàëè â³äîìîñò³ ùîäî ñêëàäó, ðîç-
ïîä³ëó, ñï³ââ³äíîøåííÿ ôîðì, ëîêàë³çàö³¿ é äèíàì³êè ô³òîãîðìîí³â â
îðãàíàõ âèùèõ ñóäèííèõ ñïîðîâèõ ðîñëèí, îáãîâîðåíî âïëèâ åêçî-
ãåííèõ ô³òîãîðìîí³â íà ïðîðîñòàííÿ ñïîð ³ ìîðôîãåíåç ãàìåòîô³ò³â
ó êóëüòóð³ in vitro. Îêðåìó óâàãó ïðèä³ëåíî ñòðóêòóðíî-ôóíêö³îíàëü-
íèì îñîáëèâîñòÿì ïàïîðîòåïîä³áíèõ, òàêèõ ÿê óëüòðàñòðóêòóðíà áó-
äîâà ôîòîñèíòåòè÷íèõ îðãàíåë, ôîòîñèíòåòè÷íà é ë³ïîêñèãåíàçíà àê-
òèâí³ñòü, ì³êðîñòðóêòóðà ïîâåðõí³ îðãàí³â ïàïîðîòåïîä³áíèõ [6].
Ðåçóëüòàòè âèâ÷åííÿ ô³ç³îëîãî-á³îõ³ì³÷íèõ õàðàêòåðèñòèê ïàïîðîòå-
ïîä³áíèõ âèñâ³òëåí³ â íèçö³ ïóáë³êàö³é ó ïðîâ³äíèõ ³íîçåìíèõ ³
â³ò÷èçíÿíèõ æóðíàëàõ [5, 7, 18, 24, 28] ³ ïðåäñòàâëåí³ ó äâîõ ïëåíàð-
íèõ äîïîâ³äÿõ íà ÕVI ÷èòàííÿõ, ïðèñâÿ÷åíèõ ïàì'ÿò³ àêàäåì³êà Ìè-
êîëè Ãðèãîðîâè÷à Õîëîäíîãî, ïðîâåäåíèõ ó ðàìêàõ ñï³ëüíîãî
çàñ³äàííÿ Óêðà¿íñüêîãî áîòàí³÷íîãî òîâàðèñòâà òà Óêðà¿íñüêîãî òîâà-
ðèñòâà ô³ç³îëîã³â ðîñëèí (26 ÷åðâíÿ 2018 ð., Êè¿â). 

Ó 2019 ð. ó ðàìêàõ ö³ëüîâî¿ êîìïëåêñíî¿ ì³æäèñöèïë³íàðíî¿ ïðî-
ãðàìè íàóêîâèõ äîñë³äæåíü ÍÀÍ Óêðà¿íè «Ìîëåêóëÿðí³ òà êë³òèíí³
á³îòåõíîëîã³¿ äëÿ ïîòðåá ìåäèöèíè, ïðîìèñëîâîñò³ òà ñ³ëüñüêîãî ãîñ-
ïîäàðñòâà» çàâåðøåíî âèêîíàííÿ äâîõ ïðîåêò³â. Çà ïðîåêòîì
«Ñêðèí³íã ë³êàðñüêèõ ãðèá³â-ïðîäóöåíò³â öèòîê³í³í³â äëÿ ñòâîðåííÿ
íîâ³òí³õ á³îëîã³÷íî àêòèâíèõ ïðåïàðàò³â òà ë³êóâàëüíèõ çàñîá³â»
âïåðøå äîñë³äæåíî ÿê³ñíèé ñêëàä ³ ê³ëüê³ñíèé âì³ñò ãîðìîí³â öè-
òîê³í³íîâî¿ ïðèðîäè ó ì³öåë³àëüí³é á³îìàñ³ 13 âèä³â ë³êàðñüêèõ áà-
çèä³ºâèõ ãðèá³â ³ç Êîëåêö³¿ êóëüòóð øàïèíêîâèõ ãðèá³â ²íñòèòóòó áî-
òàí³êè ³ì. Ì.Ã. Õîëîäíîãî ÍÀÍ Óêðà¿íè. Âèçíà÷åíî ïåðñïåêòèâí³
âèäè äëÿ ñòâîðåííÿ á³îëîã³÷íî àêòèâíèõ çàñîá³â, ì³öåë³àëüíà á³îìàñà
ÿêèõ âèð³çíÿºòüñÿ çà çíà÷íîþ ïðîäóêòèâí³ñòþ öèòîê³í³í³â. Âèÿâëåíî
ñòèìóëþâàëüíó ä³þ åñåíö³éíèõ åëåìåíò³â — öèíêó, ìàíãàíó, ì³ä³ —
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íà ð³ñò òà ÿê³ñíèé ñêëàä ³ ê³ëüê³ñíèé âì³ñò öèòîê³í³í³â ì³öåë³àëüíî¿
á³îìàñè ë³êàðñüêîãî ãðèáà Trametes versicolor øòàì 353. Îòðèìàí³ ðå-
çóëüòàòè âèñâ³òëåíî â ïðîâ³äíèõ ñâ³òîâèõ ³ â³ò÷èçíÿíèõ íàóêîâèõ âè-
äàííÿõ [1, 4, 30, 31], ïðåäñòàâëåíî íà 10-é Ì³æíàðîäí³é êîíôåðåíö³¿,
ùî â³äáóëàñü 19—22 âåðåñíÿ 2019 ð. ó ì. Íàíòóíü, ÊÍÐ. 

Çà ïðîåêòîì «Ðîçðîáêà á³îòåõíîëîã³¿ ïðàéìóâàííÿ ïøåíèö³ íà
îñíîâ³ áàêòåð³éíèõ ñèãíàëüíèõ ìîëåêóë êëàñó àöèëîãîìîñåðèíîëàê-
òîí³â äëÿ ï³äâèùåííÿ ñò³éêîñò³ ³ âðîæàéíîñò³» ï³ä³áðàíî åôåêòèâí³
êîíöåíòðàö³¿ Ñ6-ÃÃË, ñêëàäåíî ïðîòîêîëè ïðàéìóâàííÿ çåðí³âîê ³
ôîë³àðíî¿ îáðîáêè ðîñëèí. Çàô³êñîâàíî ï³äâèùåííÿ âì³ñòó õëî-
ðîô³ë³â ó ëèñòêàõ ïøåíèö³ çà ïðàéìóâàííÿ çåðí³âîê ðîç÷èíîì Ñ6-
ÃÃË (N-ãåêñàíî¿ë-L-ãîìîñåðèíëàêòîí). Ï³ñëÿ ôîë³àðíî¿ îáðîáêè
ïîñ³â³â ó ôàçó âèõîäó â òðóáêó õëîðîô³ëüíèé ³íäåêñ çðîñòàâ. Ïîêàç-
íèêè åëåìåíò³â ñòðóêòóðè âðîæàþ, ñåðåä ÿêèõ ïðîäóêòèâíà êó-
ùèñò³ñòü, ê³ëüê³ñòü ³ ìàñà çåðåí â îäíîìó êîëîñ³, ìàñà 1000 çåðíèí,
ïîë³ïøóâàëèñü. Â óìîâàõ ðåàëüíî¿ àãðîåêîñèñòåìè âèÿâëåíî âïëèâ
ïðàéìóâàííÿ ÃÃË íà ÿê³ñíèé ³ ê³ëüê³ñíèé ñêëàä åêîëîã³÷íèõ ãðóï ðè-
çîñôåðíî¿ ì³êðîôëîðè. Îòðèìàí³ ðåçóëüòàòè âèÿâèëè â³äïîâ³äí³ñòü
ÃÃË âèìîãàì ³íòåíñèâíîãî îðãàí³÷íîãî çåìëåðîáñòâà. Ó 2018 ð. ïðå-
ïàðàò îáðàâ äëÿ âèêîðèñòàííÿ àãðîõîëäèíã «Ìèðîí³âñüêèé õë³áîïðî-
äóêò». Îòðèìàíî ïàòåíò íà âèíàõ³ä ¹ 120310 «Ñïîñ³á îáðîáêè
íàñ³ííÿ òà âåãåòàòèâíî¿ ìàñè ðîñëèí ïøåíèö³ îçèìî¿» [12]. Ðåçóëüòà-
òè äîñë³äæåíü âèçíàí³ ïð³îðèòåòíèìè é îòðèìàëè ô³íàíñîâó
ï³äòðèìêó PLîS Global Participation Initiative âèäàâíèöòâà äëÿ
îïóáë³êóâàííÿ â æóðíàë³ «PLoS One» [26]. 

Ðîáîòàìè â ãàëóç³ ô³òîô³ç³îëîã³¿ âèÿâëåíî, ùî ïðàéìóâàííÿ
çåðí³âîê Triticum aestivum òà T. spelta åêçîãåííîþ ÀÁÊ ³íäóêóº
ñò³éê³ñòü ðîñëèí äî ã³ïåðòåðì³¿ òà ïîì³ðíî¿ ´ðóíòîâî¿ ïîñóõè, ïðè-
øâèäøóº ï³ñëÿñòðåñîâå â³äíîâëåííÿ. Ïîêàçàíî, ùî äèíàì³êà ðîñòî-
âèõ ïðîöåñ³â çëàêîâèõ êóëüòóð çà ä³¿ ã³ïåðòåðì³¿ ³ ´ðóíòîâî¿ ïîñóõè òà
â ïåð³îä â³äíîâëåííÿ ðåãóëþºòüñÿ çì³íàìè â áàëàíñ³ é ëîêàë³çàö³¿ åí-
äîãåííèõ ÀÁÊ òà ²ÎÊ. Âèçíà÷åíî ñòðóêòóðíî-ôóíêö³îíàëüí³ çì³íè ôî-
òîñèíòåòè÷íîãî àïàðàòó, îñîáëèâîñò³ àêóìóëÿö³¿ íèçüêîìîëåêóëÿðíèõ
ïîë³ôóíêö³îíàëüíèõ ïðîòåêòîð³â ³ ðåãóëÿö³¿ àêòèâíîñò³ ë³ïîêñèãåíàç çà
òåìïåðàòóðíèõ ñòðåñ³â ó ðîñëèí îçèìî¿ ïøåíèö³. Ðåçóëüòàòè äîñë³äæåíü
îïóáë³êîâàí³ â ïðîâ³äíèõ íàóêîâèõ âèäàííÿõ [8, 9, 17, 19, 20].

Ó 2019 ð. çàâåðøåíî âèêîíàííÿ äâîð³÷íîãî ïðîåêòó «Êîìïëåêñ-
íå äîñë³äæåííÿ ñèãíàëüíèõ ³ ìåòàáîë³÷íèõ ñèñòåì ðîñëèí òà ¿õ àíà-
òîìî-ìîðôîëîã³÷íèõ ³ óëüòðàñòðóêòóðíèõ õàðàêòåðèñòèê çà óìîâ çà-
áðóäíåííÿ ñåðåäîâèùà âàæêèìè ìåòàëàìè». Ñåðåä ðîç÷èííèõ á³ëê³â
õëîðîïëàñò³â âèÿâëåíî ÷îòèðè òèïè êàðáîàíã³äðàçíî¿ àêòèâíîñò³ ç
ð³çíîþ ÷óòëèâ³ñòþ äî ³íã³áóâàëüíî¿ ä³¿ âàæêèõ ìåòàë³â. Êîíöåíò-
ðàö³éíà çàëåæí³ñòü ³íã³áóâàííÿ º ñïåöèô³÷íîþ äëÿ êîæíîãî ç
äîñë³äæåíèõ ìåòàë³â, ùî ìîæíà âèêîðèñòàòè äëÿ îö³íþâàííÿ ïðèðî-
äè ³ âì³ñòó ìåòàëó â ñåðåäîâèù³. Íàéá³ëüøîþ ì³ðîþ êàðáîàíã³äðàçíó
àêòèâí³ñòü ñòðîìàëüíî¿ ôðàêö³¿ ïðèãí³÷óâàëè ³îíè ñð³áëà, ³íã³áóâàí-
íÿ äâîâàëåíòíèìè ìåòàëàìè ïîñèëþâàëîñÿ â ðÿäó Ni < Co < Cd. Îò-
ðèìàí³ äàí³ ï³äòâåðäèëè ìîæëèâ³ñòü âèêîðèñòàííÿ êàðáîàíã³äðàçè
õëîðîïëàñò³â ÿê á³îìàðêåðà ðàííüîãî ìîí³òîðèíãó çàáðóäíåííÿ
äîâê³ëëÿ âàæêèìè ìåòàëàìè [2, 13. 16]. Ïðîàíàë³çîâàíî îñîáëèâîñò³
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ðåàêö³¿ íà ä³þ ³îí³â Cd2+ ôîòîñèíòåòè÷íîãî àïàðàòó Arabidopsis
thaliana ãåíîòèï³â Chernobyl-07, Oasis òà Columbia-0 ³ç ð³çíîþ
ñò³éê³ñòþ äî õðîí³÷íîãî ³îí³çóâàëüíîãî âèïðîì³íþâàííÿ. Åêîòèïè
Columbia-0 òà Oasis âèÿâèëèñÿ ÷óòëèâ³øèìè äî ä³¿ 100 ìêÌ ³îí³â
Cd2+. Ï³ñëÿ óñóíåííÿ ñòðåñîâîãî ÷èííèêà ôîòîñèíòåòè÷í³ ïîêàçíèêè
â³äíîâëþâàëèñÿ ëèøå â åêîòèïó Columbia-0 [14].

Ïîêàçàíî, ùî ñòðàòåã³ÿ àäàïòàö³¿ òðèäîáîâèõ ðîñëèí îçèìî¿
ïøåíèö³ äî öèíêîâîãî ñòðåñó çà ïðàéìóâàííÿ çåðí³âîê åêçîãåííîþ
ÀÁÊ ñïðÿìîâàíà íà ïîñèëåííÿ ðîñòó êîðåíåâî¿ ñèñòåìè. Äîñë³äæåí-
íÿì âïëèâó åêçîãåííî¿ ÀÁÊ ³ öèíêó âèÿâëåíî çì³íè â áàëàíñ³ åíäî-
ãåííèõ ô³òîãîðìîí³â, ÿê³ ³í³ö³þþòü çàõèñí³ ìåõàí³çìè òà ïîäàëüøó
àäàïòàö³þ ðîñëèí. Îòðèìàí³ ðåçóëüòàòè îïóáë³êîâàí³ ó â³ò÷èçíÿíèõ
òà ³íîçåìíèõ íàóêîâèõ æóðíàëàõ [10, 23, 29].

Ó 2019 ð. ðîçïî÷àòî âèêîíàííÿ ïðîåêòó «Äîñë³äæåííÿ ïðîòèïóõ-
ëèííèõ âëàñòèâîñòåé á³îëîã³÷íî àêòèâíèõ ðå÷îâèí öèòîê³í³íîâî¿
ïðèðîäè ç ì³öåë³àëüíî¿ á³îìàñè ë³êàðñüêèõ áàçèä³ºâèõ ãðèá³â» çà êîí-
êóðñîì íàóêîâî-äîñë³äíèõ ðîá³ò ñï³ëüíèõ êîëåêòèâ³â íàóêîâö³â
Íàö³îíàëüíî¿ àêàäåì³¿ íàóê Óêðà¿íè òà Êè¿âñüêîãî íàö³îíàëüíîãî
óí³âåðñèòåòó ³ìåí³ Òàðàñà Øåâ÷åíêà íà 2019—2020 ðð. Äîñë³äæåíî
âïëèâ íåî÷èùåíèõ åêñòðàêò³â òà î÷èùåíèõ ôðàêö³é öèòîê³í³í³â ³ç âè-
ðîùåíî¿ in vitro ì³öåë³àëüíî¿ á³îìàñè âèä³â ë³êàðñüêèõ ãðèá³â
Fomitopsis officinalis øòàìó 5004 òà Hericium coralloides øòàìó 2332 íà
ð³ñò ³ ðîçâèòîê êóëüòóð ë³í³é ïóõëèííèõ êë³òèí: Hela (MTT-àíàë³ç),
T24/83 (æèòòºçäàòí³ñòü òà ð³âåíü àïîïòîòè÷íèõ êë³òèí), HepG2 (çà-
ñâîºííÿ ãëþêîçè). Äëÿ î÷èùåíèõ ôðàêö³é öèòîê³í³í³â âñòàíîâëåíî
âèùó öèòîòîêñè÷íó/öèòîñòàòè÷íó àêòèâí³ñòü, á³ëüøèé àïîïòîòè÷íèé
³íäåêñ òà çíèæåíèé ð³âåíü ãë³êîë³çó. Åôåêòè öèòîê³í³íîâèõ ôðàêö³é
ì³öåë³àëüíî¿ á³îìàñè Fomitopsis officinalis âèÿâèëèñü âèðàçí³øèìè. Îò-
ðèìàí³ ðåçóëüòàòè ï³äòâåðäèëè, ùî äî êîìïëåêñó á³îëîã³÷íî àêòèâíèõ
ðå÷îâèí ë³êàðñüêèõ ãðèá³â ³ç âèñîêèì ôàðìàêîëîã³÷íèì ïîòåíö³àëîì
âõîäÿòü öèòîê³í³íè [32].

Ó 2018—2019 ðð. íàóêîâö³ â³ää³ëó ìåìáðàíîëîã³¿ òà ô³òîõ³ì³¿ ïðî-
âîäèëè äîñë³äæåííÿ â ðàìêàõ òðüîõ ôóíäàìåíòàëüíèõ ³ îäíîãî ïðè-
êëàäíîãî ïðîåêò³â. 

Ïðè âèêîíàíí³ ïðîåêòó ôóíäàìåíòàëüíèõ äîñë³äæåíü «Êîîðäè-
íàö³ÿ á³îåíåðãåòè÷íèõ ïðîöåñ³â ó ðîñëèí çà óìîâ çðîñòàííÿ âì³ñòó
àòìîñôåðíîãî ÑÎ2» áóëè îòðèìàí³ äîêàçè ³ñíóâàííÿ â ñêëàä³ ATÔ-
ñèíòàçíîãî êîìïëåêñó õëîðîïëàñò³â ðåãóëÿòîðíèõ ñàéò³â, ÷óòëèâèõ äî
ð³âíÿ ÍÑÎ3

-/ÑÎ2 ó ñåðåäîâèù³, ÿê³ âêàçóþòü íà ìîæëèâó ðîëü ÀÒÔ-
ñèíòàçè (ÊÔ 3.6.3.14) — êëþ÷îâîãî òðàíñìåìáðàííîãî åíçèìó õëîðî-
ïëàñò³â, ùî çàáåçïå÷óº ñèíòåç ÀÒÔ çà ðàõóíîê åíåðã³¿ ïðîòîííîãî
ãðàä³ºíòà — â óçãîäæåíí³ âóãëåöåâîãî é åíåðãåòè÷íîãî ìåòàáîë³çìó â
ðîñëèíí³é êë³òèí³ [27]. Ðåçóëüòàòè äîñë³äæåííÿ áóëè ïðåäñòàâëåí³ ó
ôîðì³ ïëåíàðíî¿ äîïîâ³ä³ íà «Annual Congress on Plant Science and
Biosecurity» (11—13 ëèïíÿ 2019, Ëîíäîí, Âåëèêà Áðèòàí³ÿ).

Ó ðàìêàõ ïðîåêòó ôóíäàìåíòàëüíèõ äîñë³äæåíü «Ñòðóêòóðí³ òà
ìåòàáîë³÷í³ ðåàêö³¿ ðîñëèí íà ãëîáàëüí³ çì³íè êë³ìàòó» ïðîàíàë³çîâà-
íî âïëèâ ³íòåíñèâíîñò³ îñâ³òëåííÿ íà ð³ñò ³ íàêîïè÷åííÿ ôîòîñèíòå-
òè÷íèõ ï³ãìåíò³â ì³êñîòðîôíîþ êóëüòóðîþ Euglena gracilis. Âèçíà÷å-
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íî îïòèìàëüí³ óìîâè îñâ³òëåííÿ, à òàêîæ êîíöåíòðàö³¿ â æèâèëüíî-
ìó ñåðåäîâèù³ åòàíîëó òà åòàíîëó ³ç ãëóòàìàòîì íàòð³þ. Âñòàíîâëåíî,
ùî çíèæåíèé ð³âåíü õëîðîô³ë³â ó êë³òèíàõ ì³êñîòðîôíèõ êóëüòóð
ïîð³âíÿíî ç àâòîòðîôíèìè íà ïî÷àòêó åêñïîíåíö³éíî¿ ôàçè ðîñòó
ñâ³ä÷èòü ïðî êàòàáîë³÷íó ðåïðåñ³þ ñèíòåçó ï³ãìåíò³â. Âì³ñò õëî-
ðîô³ë³â, êàðîòèíî¿ä³â òà ñï³ââ³äíîøåííÿ õëîðîô³ë³â a/b ó êë³òèíàõ
ì³êñîòðîôíèõ êóëüòóð çá³ëüøóâàëèñü óïðîäîâæ êóëüòèâóâàííÿ [11,
25, 33]. Ðåçóëüòàòè áóëè ïðåäñòàâëåí³ ó ôîðì³ óñíèõ äîïîâ³äåé íà VI
Ì³æíàðîäí³é êîíôåðåíö³¿ «Advances in modern phycology» (15—17
òðàâíÿ 2019, Êè¿â, Óêðà¿íà) òà «Annual Congress on Plant Science and
Biosecurity» (11-13 ëèïíÿ 2019, Ëîíäîí, Âåëèêà Áðèòàí³ÿ).

Ïðè âèâ÷åíí³ àäàïòàö³¿ åôåìåðî¿äà Galanthus nivalis äî ä³¿ íèçü-
êèõ òåìïåðàòóð ïîêàçàíî, ùî îäíèì ³ç ìåõàí³çì³â ï³äâèùåííÿ õîëî-
äîñò³éêîñò³ º íàêîïè÷åííÿ öóêð³â ó ëèñòêàõ. Ñàõàðîçà â³ä³ãðàº âàæëè-
âó ðîëü ó ñòðóêòóðíèõ çì³íàõ ãðàíàëüíî¿ ñèñòåìè õëîðîïëàñò³â, ÿê³
ïîñèëþþòü ðåïàðàö³éí³ ìîæëèâîñò³ òà ñòàá³ë³çàö³þ ôîòîñèíòåòè÷íî-
ãî àïàðàòó ³ çàáåçïå÷óþòü åôåêòèâí³ñòü éîãî ôóíêö³îíóâàííÿ çà ã³ïî-
òåðì³÷íèõ óìîâ [3, 21, 22]. Çà ðåçóëüòàòàìè äîñë³äæåíü Î.Ì. Ôåäþê
çàõèñòèëà êàíäèäàòñüêó äèñåðòàö³þ íà òåìó «Ñòðóêòóðíî-
ôóíêö³îíàëüí³ îñîáëèâîñò³ õëîðîïëàñò³â ³ ì³òîõîíäð³é ëèñòê³â
Galanthus nivalis L. çà íèçüêèõ òåìïåðàòóð» çà ñïåö³àëüí³ñòþ  03.00.11 —
öèòîëîã³ÿ, êë³òèííà á³îëîã³ÿ, ã³ñòîëîã³ÿ.

Âñòàíîâëåíî ñòèìóëþâàëüíó ä³þ ðå÷îâèí êëàñó ðàöåòàì³â íà ð³ñò
³ ô³ç³îëîã³÷íèé ñòàí ì³êñîòðîôíî¿ êóëüòóðè Chlamydomonas reinhardtii
â êîíòðîë³ òà çà óìîâ ñòðåñó, ³íäóêîâàíîãî òîêñè÷íèìè êîíöåíò-
ðàö³ÿìè âàæêèõ ìåòàë³â ì³ä³ ³ öèíêó. Ðîçðîáëåíî ðåêîìåíäàö³¿ ç âè-
êîðèñòàííÿ ñïîëóê êëàñó ðàöåòàì³â äëÿ ñòèìóëÿö³¿ ðîñòó ì³êðîâîäî-
ðîñòåé çà íåñïðèÿòëèâèõ óìîâ, ïðèçíà÷åí³ äëÿ íàóêîâèõ ³
ïðèêëàäíèõ äîñë³äæåíü ó ãàëóç³ á³îòåõíîëîã³¿ [15].

Ó ðàìêàõ ïðèêëàäíîãî ïðîåêòó çà äîãîâîðîì ö³ëüîâî¿ ïðîãðàìè
ÍÀÍ Óêðà¿íè «Àåðîêîñì³÷í³ ñïîñòåðåæåííÿ äîâê³ëëÿ â ³íòåðåñàõ ñòà-
ëîãî ðîçâèòêó òà áåçïåêè ÿê íàö³îíàëüíèé ñåãìåíò ïðîåêòó Ãîðèçîíò-
2020 ERA-PLANET» (ERA-PLANET/UA) «Ðîçðîáêà òåîðåòè÷íî-
ìåòîäè÷íèõ îñíîâ òà ïîë³ãîííà ïåðåâ³ðêà âïëèâó çàáðóäíåííÿ
äîâê³ëëÿ íàôòîïðîäóêòàìè é âàæêèìè ìåòàëàìè øëÿõîì ïðåöèç³éíèõ
ã³ïåðñïåêòðàëüíèõ ³ ãàçîìåòðè÷íèõ íàçåìíèõ òà ñóïóòíèêîâèõ äîñ-
ë³äæåíü âåòëàíä³â íà òåðèòîð³¿ Óêðà¿íè» çìîíòîâàíî óñòàíîâêó äëÿ
âèì³ðþâàííÿ åêîñèñòåìíèõ ïîòîê³â ÑÎ2 íà îñíîâ³ ÑÎ2-ãàçîàíàë³çà-
òîðà S-151 (Qubit systems, Êàíàäà) (ðèñ. 1), çà äîïîìîãîþ ÿêî¿ âèçíà-
÷àþòü òàê³ ïàðàìåòðè: 1) äèõàííÿ åêîñèñòåìè — ñóìà äèõàííÿ àâòî-
òðîô³â ³ ãåòåðîòðîô³â; 2) ÷èñòèé åêîñèñòåìíèé îáì³í âóãëåöþ —
ð³çíèöÿ ì³æ âàëîâîþ ïðîäóêòèâí³ñòþ åêîñèñòåìè ³ äèõàííÿì åêîñè-
ñòåìè; 3) âàëîâà ïðîäóêòèâí³ñòü åêîñèñòåìè — ê³ëüê³ñòü ÑÎ2, ÿêà çà-
ñâîþºòüñÿ ðîñëèíàìè â ïðîöåñ³ ôîòîñèíòåçó; 4) äèõàííÿ ´ðóíòó, ùî
ñêëàäàºòüñÿ ç àâòîòðîôíî¿ (äèõàííÿ êîðåí³â ðîñëèí) òà ãåòåðîòðîô-
íî¿ (´ðóíòîâ³ ì³êðîîðãàí³çìè) ÷àñòèí. 

Íà áàç³ â³ää³ëó ô³òîãîðìîíîëîã³¿ ôóíêö³îíóº Öåíòð êîëåêòèâíî-
ãî êîðèñòóâàííÿ õðîìàòî-ìàñ-ñïåêòðîìåòðîì (ÖÊÊ ÕÌÑ), â ÿêîìó
äîñë³äæóâàëè á³îëîã³÷íî àêòèâí³ ðå÷îâèíè (²ÎÊ, ÀÁÊ, ñàë³öèëîâó,
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ã³áåðåëîâó êèñëîòè, ð³çí³ ³çîôîðìè öèòîê³í³í³â) ó ðîñëèííèõ çðàçêàõ
â³äïîâ³äíî äî çàÿâîê â³ä â³ää³ë³â ²íñòèòóòó áîòàí³êè ³ì. Ì.Ã. Õîëîä-
íîãî ÍÀÍ Óêðà¿íè (ì. Êè¿â), ²íñòèòóòó á³îîðãàí³÷íî¿ õ³ì³¿ òà íàôòî-
õ³ì³¿ ³ì. Â.Ï. Êóõàðÿ ÍÀÍ Óêðà¿íè (ì. Êè¿â), ²íñòèòóòó ì³êðîá³îëîã³¿
³ â³ðóñîëîã³¿ ³ì. Ä.Ê. Çàáîëîòíîãî ÍÀÍ Óêðà¿íè (ì. Êè¿â) òà Â³ííèöü-
êîãî äåðæàâíîãî ïåäàãîã³÷íîãî óí³âåðñèòåòó ³ìåí³ Ìèõàéëà Êîöþ-
áèíñüêîãî (ì. Â³ííèöÿ). Ñï³âðîá³òíèêè Öåíòðó îñâî¿ëè ³ âïðîâàäèëè
íîâèé ìåòîä âèçíà÷åííÿ âì³ñòó ñèíòåòè÷íîãî ðåãóëÿòîðà ðîñòó áåí-
çèëàì³íîïóðèíó ó ð³ñòñòèìóëþâàëüíèõ ïðåïàðàòàõ ³ç çàñòîñóâàííÿì
DAD-ìàòðèö³. Ó ðàìêàõ âèêîíàííÿ ïðîãðàìè Ïðåçèä³¿ ÍÀÍ Óêðà¿íè
ç ìîäåðí³çàö³¿ òà äîóêîìïëåêòàö³¿ ïðèëàä³â öåíòð³â êîëåêòèâíîãî êî-
ðèñòóâàííÿ â 2019 ð. çà ó÷àñòþ ñåðâ³ñíèõ ³íæåíåð³â êîìïàí³¿ «Àëñ³-
Õðîì» ìîäåðí³çîâàíî ð³äèííèé õðîìàòîãðàô Agilent 1200 (ðèñ. 2).
Âñòàíîâëåíî àâòîñàìïëåð Agilent Infinity II 1260 çàì³ñòü ðó÷íîãî
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Ðèñ. 1. Óñòàíîâêà äëÿ âèì³ðþâàííÿ åêîñèñòåìíèõ ïîòîê³â ÑÎ2: 

à — ïðîòî÷íà êàìåðà äëÿ âèì³ðþâàííÿ åêîñèñòåìíèõ ïîòîê³â ÑÎ2; á — êîíòðîëüíî-âèì³ðþâàëü-
íèé áëîê ÑÎ2-ãàçîàíàë³çó ç âáóäîâàíèì ðåºñòðàòîðîì äàíèõ

Ðèñ. 2. Ð³äèííèé õðîìàòîãðàô Agilent 1200 (à) òà àâòîñàìïëåð Agilent Infinity II 1260
³ç â³àëàìè (á) ó Öåíòð³ êîëåêòèâíîãî êîðèñòóâàííÿ õðîìàòî-ìàñ-ñïåêòðîìåòðîì
(²íñòèòóò áîòàí³êè ³ì. Ì.Ã. Õîëîäíîãî ÍÀÍ Óêðà¿íè, â³ää³ë ô³òîãîðìîíîëîã³¿)

à á

à á



³íæåêòîðà, çàì³íåíî êåðóâàëüíèé êîìï'þòåð õðîìàòîãðàôà, îíîâëåíî
ïðîãðàìíå çàáåçïå÷åííÿ.
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ACHIEVEMENTS OF SCIENTISTS OF «PLANT GROWTH AND DEVELOPMENT,
PHYSIOLOGICALLY ACTIVE SUBSTANCES» SECTION OF THE UKRAINIAN
SOCIETY OF PLANT PHYSIOLOGISTS (2018—2019)

I.V. Kosakivska, E.K. Zolotareva, L.V. Voytenko

M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine 
2 Tereshchenkivska St., Kyiv, 01601, Ukraine
e-mail: irynakosakivska@gmail.com 

Section «Plant Growth and Development, Physiologically Active Substances» of the
Ukrainian Society of Plant Physiologists unites scientists of the Phytohormonology
Department and the Department of Membranology and Phytochemistry of the M.G. Kholodny
Institute of Botany of NAS of Ukraine. The section includes four doctors and fifteen can-
didates of biological sciences. Studies in the field of phytophysiology have established pat-
terns of the phytohormonal system functioning in fern sporophytes during ontogenesis, and
determined the optimal concentrations of exogenous phytohormones for initiating spore ger-
mination and gametophyte development in vitro culture. Triticum aestivum and T. spelta
grain priming with exogenous abscisic acid (ABA) has been proved to cause resistance to
hyperthermia and moderate soil drought, as well as to accelerate recovery from stresses. The
cereals growth dynamics under hyperthermia and soil drought conditions, and during the
recovery period was shown to be regulated by the balance and localization of endogenous
ABA and indole-3-acetic acid. The biotechnological basis for the production of biological
preparations with a high cytokinin activity from the mycelial biomass of medicinal mush-
rooms has been developed for use in medicine. The biotechnological winter wheat priming
with a new preparation based on bacterial mediators — acylhomoserinlactone was tested in
the field. The invention patent was granted. Studies of phytochemists have established that
stromal carbonic anhydrases (CA) of chloroplasts have different sensitivity to heavy metals.
The data obtained confirm the possibility of using chloroplasts CA for the early monitoring
of environmental pollution. The existence of regulatory sites in the ATP-synthase complex
of chloroplasts that are sensitive to the level of HCO3

-/CO2 in the medium was proved.
Sucrose was demonstrated to be involved in the adaptation of Galanthus nivalis photosyn-
thetic apparatus to low temperatures. A measuring unit for CO2 ecosystem flows based on
the CO2 gas analyzer S-151 was installed to assess the effects of environmental pollution with
oil products and heavy metals. 

Key words: phytohormonology, phytochemistry, membranology, biotechnology, cereals, pho-
tosynthesis, heavy metals.
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