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Âì³ñò ñïîëóê àçîòó â ´ðóíò³ ÷è ïîæèâíîìó ñåðåäîâèù³ ìîæå âïëèâàòè íà ð³ñò
ðîñëèí, êóëüòóð êîðåí³â ³ êë³òèí â óìîâàõ in vivo òà in vitro. Ðàçîì ç òèì ãåíå-
òè÷íà òðàíñôîðìàö³ÿ ç âèêîðèñòàííÿì ´ðóíòîâèõ ô³òîïàòîãåííèõ áàêòåð³é
Agrobacterium rhizogenes çäàòíà çì³íþâàòè ôóíêö³îíóâàííÿ ðîñëèííèõ êë³òèí,
¿õ çäàòí³ñòü äî àäàïòàö³¿ äî óìîâ âèðîùóâàííÿ òà á³îñèíòåòè÷íó àêòèâí³ñòü.
Ìåòîþ ðîáîòè áóëî âèçíà÷åííÿ îñîáëèâîñòåé âïëèâó çìåíøåííÿ âì³ñòó àçî-
òó â ïîæèâíîìó ñåðåäîâèù³ íà ð³ñò in vitro «áîðîäàòèõ» êîðåí³â Cichorium
intybus L. Ó ðîáîò³ âèêîðèñòàíî ë³í³¿ êîðåí³â, îòðèìàí³ íàìè ðàí³øå øëÿ-
õîì ãåíåòè÷íî¿ òðàíñôîðìàö³¿ çà äîïîìîãîþ Agrobacterium rhizogenes A4.
Êîðåí³ êóëüòèâóâàëè íà àãàðèçîâàíîìó ïîæèâíîìó ñåðåäîâèù³ Ìóðàñèãå—
Ñêóãà ç³ ñòàíäàðòíèì òà çìåíøåíèì óäâ³÷³ âì³ñòîì í³òðàò³â. Çðàçêè õàðàêòå-
ðèçóâàëè çà ïðèðîñòîì ìàñè ñèðî¿ ðå÷îâèíè, çàãàëüíèì âì³ñòîì ôëàâîíî¿ä³â,
àíòèîêñèäàíòíîþ òà â³äíîâëþâàëüíîþ àêòèâíîñòÿìè. Âèÿâëåíî â³äì³ííîñò³
ó øâèäêîñò³ ðîñòó êîðåí³â äâîõ ë³í³é. Îäíà ç ë³í³é áóëà ÷óòëèâîþ äî òàêîãî
çìåíøåííÿ, ùî âèðàæàëîñÿ ó çíèæåíí³ ïðèðîñòó ìàñè ó 3,4 ðàçà. Ð³ñò êî-
ðåí³â äðóãî¿ ë³í³¿ çíà÷óùå íå â³äð³çíÿâñÿ â³ä êîíòðîëþ. Ñïîñòåð³ãàëè çìåí-
øåííÿ çàãàëüíîãî âì³ñòó ôëàâîíî¿ä³â, àíòèîêñèäàíòíî¿ òà â³äíîâëþâàëüíî¿
àêòèâíîñòåé â îáîõ çðàçêàõ ïðè êóëüòèâóâàíí³ íà ñåðåäîâèù³ ç³ çìåíøåíèì
âì³ñòîì àçîòó. Òàê³ â³äì³ííîñò³, â³ðîã³äíî, ìîæóòü áóòè ïîâ’ÿçàí³ ç îñîáëè-
âîñòÿìè ãåíåòè÷íî¿ òðàíñôîðìàö³¿ ÿäåðíî¿ ÄÍÊ ç âèêîðèñòàííÿì àãðîáàê-
òåð³é, çà ÿêî¿ ì³ñöå âáóäîâóâàííÿ ïåðåíåñåíèõ ãåí³â íå äåòåðì³íîâàíå, à òà-
êîæ ç îñîáëèâîñòÿìè ôóíêö³îíóâàííÿ «áîðîäàòèõ» êîðåí³â ó êóëüòóð³ in
vitro.

Êëþ÷îâ³ ñëîâà: «áîðîäàò³» êîðåí³, öèêîð³é, àçîò, ïðèð³ñò ìàñè, ôëàâîíî¿äè,
àíòèîêñèäàíòíà àêòèâí³ñòü.

Äàâíî â³äîìî, ùî ìàêðîåëåìåíòè â³ä³ãðàþòü âèð³øàëüíó ðîëü ó ðîñò³
òà ðîçâèòêó ðîñëèí. Çîêðåìà, àçîò âïëèâàº íà ãîìåîñòàç ðîñëèí, ôîð-
ìóâàííÿ êîðåíåâî¿ ñèñòåìè, äîâæèíó é ìàñó êîðåí³â, òà ³íø³ ïîêàç-
íèêè [1—3]. Òàê, âñòàíîâëåíî, ùî â ðàç³ âíåñåííÿ àçîòó â ´ðóíò ó
ê³ëüêîñò³ 240 êã/ãà àêòèâ³çóâàâñÿ ð³ñò êîðåíåâî¿ ñèñòåìè òà çá³ëüøó-
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âàëàñü ìàñà êîðåí³â ðîñëèí á³ëüø ÿê íà 30 % [4]. Àçîò â³ä³ãðàº çíà÷-
íó ðîëü ³ â êîîðäèíàö³¿ ñèñòåìè êîðåí³—ïàãîíè òà ïðîäóêòèâíîñò³
ðîñëèí [5]. Ó íåùîäàâíî îïóáë³êîâàíîìó äîñë³äæåíí³ çàïðîïîíîâàíî
ìîäåëü âïëèâó àçîòó íà ð³ñò êîðåíåâî¿ ñèñòåìè [6]. 

Àçîò âïëèâàº íå ò³ëüêè íà ðîñëèíè, ùî âèðîùóþòüñÿ â ïðèðîä-
íèõ óìîâàõ. Âì³ñò ñïîëóê àçîòó ìîæå çì³íþâàòè òàêîæ ð³ñò ðîñëèí,
êóëüòóð êîðåí³â ³ êë³òèí â óìîâàõ in vitro. Òàê, âñòàíîâëåíî âïëèâ
äæåðåëà àçîòó íà ð³ñò «áîðîäàòèõ» êîðåí³â ³ ñóñïåíç³éíî¿ êóëüòóðè
Calendula officinalis, à òàêîæ ñèíòåç ó íèõ ñàïîí³íó [7]. Çà ï³äâèùåí-
íÿ âì³ñòó àçîòó â í³òðàòí³é ôîðì³ âèÿâëåíî çá³ëüøåííÿ âì³ñòó àëêà-
ëî¿ä³â ó «áîðîäàòèõ» êîðåíÿõ Atropa belladonna [8]. Äæåðåëî àçîòó òà-
êîæ âïëèâàëî íà ð³ñò êîðåí³â Hypericum perforatum ó êóëüòóð³ in vitro
òà ñèíòåç âòîðèííèõ ìåòàáîë³ò³â [9]. 

Ìåòîþ ðîáîòè áóëî âèçíà÷åííÿ îñîáëèâîñòåé ðîñòó êóëüòóðè
«áîðîäàòèõ» êîðåí³â öèêîð³þ (Cichorium intybus L.), âì³ñòó ôëàâî-
íî¿ä³â, à òàêîæ ð³âíÿ àíòèîêñèäàíòíî¿ òà â³äíîâëþâàëüíî¿ àêòèâíî-
ñòåé çà óìîâ çìåíøåíîãî óäâ³÷³ âì³ñòó í³òðàò³â ó ïîæèâíîìó ñåðåäî-
âèù³. 

Ìåòîäèêà

Ðîñëèííèé ìàòåð³àë. Ó ðîáîò³ âèêîðèñòàíî ë³í³¿ «áîðîäàòèõ» êîðåí³â
öèêîð³þ, îòðèìàí³ íàìè ðàí³øå øëÿõîì ãåíåòè÷íî¿ òðàíñôîðìàö³¿ çà
äîïîìîãîþ Agrobacterium rhizogenes A4 [10]. Êîðåí³ âèðîùóâàëè íà
àãàðèçîâàíîìó ïîæèâíîìó ñåðåäîâèù³ Ìóðàñèãå—Ñêóãà (ñòàíäàðòíå)
òà ç³ çìåíøåíèì óäâ³÷³ âì³ñòîì í³òðàò³â (äîñë³äíå). ²íø³ ñêëàäîâ³
(ðîç÷èíè ì³êðîñîëåé, õåëàòó ôåðóìó, â³òàì³í³â, ñàõàðîçó, àãàð) äîáàâ-
ëÿëè äî ñåðåäîâèù â îäíàêîâèõ ê³ëüêîñòÿõ çà ïðîòîêîëîì ïðèãîòó-
âàííÿ ñåðåäîâèùà Ìóðàñèãå—Ñêóãà. Êîðåí³ âèðîùóâàëè ó òåðìîñòà-
òîâàíîìó ïðèì³ùåíí³ çà òåìïåðàòóðè +24 °C òà îñâ³òëåííÿ 16 ãîä
ñâ³òëà/8 ãîä òåìðÿâè ïðîòÿãîì äâîõ ì³ñÿö³â. Âïëèâ ñêëàäó ñåðåäîâè-
ùà âèçíà÷àëè çà ïàðàìåòðàìè: ïðèð³ñò á³îìàñè, âì³ñò ôëàâîíî¿ä³â,
àíòèîêñèäàíòíà àêòèâí³ñòü, â³äíîâëþâàëüíà àêòèâí³ñòü.

Âèçíà÷åííÿ ïðèðîñòó ìàñè. Ïåðåä ïî÷àòêîì åêñïåðèìåíòó â ñòå-
ðèëüíèõ óìîâàõ âèçíà÷àëè ìàñó êîðåí³â, óì³ùåíèõ â îäíó ÷àøêó
Ïåòð³ äëÿ ïîäàëüøîãî êóëüòèâóâàííÿ (m0). Ï³ñëÿ êóëüòèâóâàííÿ ïðî-
òÿãîì äâîõ ì³ñÿö³â êîðåí³ â³ää³ëÿëè â³ä àãàðó ³ çâàæóâàëè (m1).
Ïðèð³ñò ìàñè Δm âèçíà÷àëè çà ôîðìóëîþ

Δm = m1 — m0.

Ïðèãîòóâàííÿ åêñòðàêò³â. Êîðåí³ â³ää³ëÿëè â³ä àãàðèçîâàíîãî
ñåðåäîâèùà, 0,3 ã êîðåí³â ðîçòèðàëè ó ôàðôîðîâ³é ñòóïö³ ç 3 ìë 70 %-ãî
åòàíîëó, öåíòðèôóãóâàëè óïðîäîâæ 7—8 õâ çà 1500 îá/õâ (Eppendorf
Centrifuge 5415C) òà â³äáèðàëè íàäîñàäîâó ð³äèíó, ÿêó ³ âèêîðèñòîâó-
âàëè ó ïîäàëüøèõ äîñë³äæåííÿõ. 

Âèçíà÷åííÿ âì³ñòó ôëàâîíî¿ä³â. Âì³ñò ôëàâîíî¿ä³â âèçíà÷àëè â
åêñòðàêòàõ ñïåêòðîôîòîìåòðè÷íî çà ìåòîäîì [11] çà äîâæèíè
õâèë³ 510 íì òà ðîçðàõîâóâàëè çà êàë³áðóâàëüíèì ãðàô³êîì çà ðó-
òèíîì (ó = 0,7267õ, R2 = 0,9877) ó ïåðåðàõóíêó íà 1 ã ñèðî¿ ðå÷îâè-
íè â ðóòèíîâîìó åêâ³âàëåíò³ (ÐÅ).
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Âèçíà÷åííÿ â³äíîâëþâàëüíî¿ àêòèâíîñò³. Äëÿ âèçíà÷åííÿ â³äíîâ-
ëþâàëüíî¿ àêòèâíîñò³ ñïåêòðîôîòîìåòðè÷íî âèì³ðþâàëè îïòè÷íó
ãóñòèíó çà äîâæèíè õâèë³ 700 íì, ÿê îïèñàíî ðàí³øå [12]. Â³äíîâëþ-
âàëüíó àêòèâí³ñòü îö³íþâàëè çà ïîêàçíèêîì ÅÑ0,5, ÿêèé ðîçðàõîâóâà-
ëè çà ê³ëüê³ñòþ ì³ë³ãðàì³â çðàçêà, âíåñåíîãî â ðåàêö³þ äëÿ îòðèìàí-
íÿ îïòè÷íî¿ ãóñòèíè OD = 0,5.

Âèçíà÷åííÿ àíòèîêñèäàíòíî¿ àêòèâíîñò³. Àíòèîêñèäàíòíó àêòèâ-
í³ñòü âèçíà÷àëè çà çäàòí³ñòþ â³äíîâëþâàòè 2,2-äèôåí³ë-1-ï³êðèë-
ã³äðàçèë-ðàäèêàëè [12]. Äëÿ ïðèãîòóâàííÿ ðîç÷èíó 2,2-äèôåí³ë-
1-ï³êðèëã³äðàçèëó (DPPH) 4 ìã öüîãî ðåàêòèâó ðîç÷èíÿëè â 100 ìë
96 %-ãî åòàíîëó. Ñïåêòðîôîòîìåòðè÷íî âèì³ðþâàëè îïòè÷íó ãóñòèíó
ñóì³ø³ ðîç÷èíó DPPH òà åêñòðàêò³â (8, 16, 32, 64, 125 ìêë åêñòðàêò³â,
çàãàëüíèé îá’ºì ñóì³ø³ 2 ìë) çà äîâæèíè õâèë³ 515 íì. Àíòèîêñè-
äàíòíó àêòèâí³ñòü îö³íþâàëè çà ïîêàçíèêîì ÅÑ50, ÿêèé âèçíà÷àëè çà
ê³ëüê³ñòþ ì³ë³ãðàì³â çðàçêà, âíåñåíîãî â ðåàêö³þ, ùî âèêëèêàëî
50 %-âå ³íã³áóâàííÿ àêòèâíîñò³ ðàäèêàë³â.

Ñòàòèñòè÷íèé àíàë³ç. Äîñë³ä ïðîâåäåíî â 3—6 ïîâòîðåííÿõ. Ó
òåêñò³ òà íà ðèñóíêàõ íàâåäåíî óñåðåäíåí³ çíà÷åííÿ ± ñòàíäàðòíà ïî-
õèáêà. Íà íîðìàëüí³ñòü âèõ³äí³ çíà÷åííÿ äëÿ êîæíî¿ ãðóïè ïåðåâ³ðÿ-
ëè ìåòîäîì Øàï³ðî, íà ð³âí³ñòü äèñïåðñ³é — ìåòîäîì Ëåâåíå. Äëÿ
âñ³õ çíà÷åíü êð³ì ïðèðîñòó ìàñè ïðîâîäèëè äèñïåðñ³éíèé àíàë³ç òà
ïîð³âíÿííÿ ñåðåäí³õ ìåòîäîì Òüþê³. Äëÿ ïðèðîñòó ìàñè âèêîðèñòî-
âóâàëè äèñïåðñ³éíèé àíàë³ç ³ç ïîïðàâêîþ íà íåãîìîãåíí³ñòü òà t-òåñò
³ç ïîïðàâêîþ íà áàãàòîðàçîâ³ñòü. Óñ³ ïîð³âíÿííÿ âèêîíóâàëè íà ð³âí³
çíà÷óùîñò³ p < 0,05. 

Ðåçóëüòàòè òà îáãîâîðåííÿ

Â åêñïåðèìåíò³ âèêîðèñòàíî äâ³ òðàíñãåíí³ ë³í³¿ êîðåí³â C. intybus.
Ïðè âèðîùóâàíí³ êîðåí³â ë³í³¿ 5/1 íà ñåðåäîâèù³ ç³ çìåíøåíèì
âì³ñòîì àçîòó ñïîñòåð³ãàëè çíà÷íå ñïîâ³ëüíåííÿ ðîñòó ïîð³âíÿíî ç
êîðåíÿìè, âèðîùåíèìè íà ñòàíäàðòíîìó ñåðåäîâèù³ (ðèñ. 1). Ïðè-
ð³ñò ìàñè (Δm) ó äîñë³äíîìó âàð³àíò³ áóâ ó 3,4 ðàçà ìåíøèì, í³æ ó
êîíòðîëüíîìó (1,20±0,23 ã òà 4,09±0,84 ã â³äïîâ³äíî) (ðèñ. 2). Äëÿ
ë³í³¿ 5/2 çíà÷óùèõ â³äì³ííîñòåé ó ïðèðîñò³ ìàñè êîðåí³â ïðè âèðî-
ùóâàí³ íà ñåðåäîâèù³ ç ð³çíèì âì³ñòîì àçîòó íå ñïîñòåð³ãàëè. Òàê,
ïàðàìåòð Δm äëÿ êîðåí³â, âèðîùåíèõ íà êîíòðîëüíîìó ñåðåäîâèù³,
ñòàíîâèâ 0,72±0,08 ã, äëÿ êîðåí³â, âèðîùåíèõ íà åêñïåðèìåíòàëüíî-
ìó ñåðåäîâèù³ — 0,68±0,07 ã. Îòæå, âèÿâëåíî â³äì³ííîñò³ â ÷óòëè-
âîñò³ äî ñêëàäó ñåðåäîâèùà, çîêðåìà äî âì³ñòó àçîòó, äâîõ ë³í³é «áîðî-
äàòèõ» êîðåí³â, îòðèìàíèõ ïðè òðàíñôîðìóâàíí³ ç âèêîðèñòàííÿì
A. rhizogenes. 

Âì³ñò ôëàâîíî¿ä³â ó êîðåíÿõ öèêîð³þ ë³í³¿ 5/1 ó äîñë³äíîìó
âàð³àíò³ ¿õ âèðîùóâàííÿ ñòàíîâèâ 0,31±0,09 ìã ÐÅ/ã ñèðî¿ ðå÷îâè-
íè, ùî â 4,9 ðàçà ìåíøå, í³æ ó êîíòðîëüíîìó âàð³àíò³ (1,51±0,28
ìã ÐÅ/ã ñèðî¿ ðå÷îâèíè) (ðèñ. 3). Çàãàëüíèé âì³ñò ôëàâîíî¿ä³â ó
êîðåíÿõ ë³í³¿ 5/2 áóâ ìåíøèì, í³æ ó ë³í³¿ 5/1, îäíàê çìåíøåííÿ çà-
ãàëüíîãî âì³ñòó ôëàâîíî¿ä³â ó äîñë³äíîìó âàð³àíò³ ïîð³âíÿíî ç êîí-
òðîëüíèì âèÿâèëîñü àíàëîã³÷íèì (0,14±0,05 òà 1,20±0,07 ìã ÐÅ/ã
ñèðî¿ ðå÷îâèíè). 
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ðåí³â öèêîð³þ. Öåé âïëèâ âèÿâëÿâñÿ ó ïðèãí³÷åíí³ ðîñòó (äëÿ ë³í³¿
5/1), çìåíøåíí³ çàãàëüíîãî âì³ñòó ôëàâîíî¿ä³â, àíòèîêñèäàíòíî¿ òà
â³äíîâëþâàëüíî¿ àêòèâíîñòåé. Ðàçîì ç òèì ñë³ä ï³äêðåñëèòè îñîá-
ëèâ³ñòü ðîñòó êîðåí³â ë³í³¿ 5/2, ïðèð³ñò ìàñè ñèðî¿ ðå÷îâèíè ÿêèõ
íå çàëåæàâ â³ä çì³íè ñêëàäó ñåðåäîâèùà. Òàê³ â³äì³ííîñò³, â³ðîã³äíî,
ìîæóòü áóòè ïîâ’ÿçàí³ ç îñîáëèâîñòÿìè ãåíåòè÷íî¿ òðàíñôîðìàö³¿
ÿäåðíî¿ ÄÍÊ ç âèêîðèñòàííÿì àãðîáàêòåð³é, çà ÿêî¿ ì³ñöå âáóäîâó-
âàííÿ ïåðåíåñåíèõ ãåí³â íåäåòåðì³íîâàíå. ×åðåç ð³çí³ ì³ñöÿ âáóäî-
âóâàííÿ ÷óæîð³äíèõ ãåí³â ç’ÿâëÿþòüñÿ â³äì³ííîñò³ ó ôóíêö³îíóâàíí³
³íøèõ ãåí³â ãåíîìó, ùî ìîæå âèÿâëÿòèñÿ ó ïîÿâ³ ôåíîòèïíèõ
â³äì³ííîñòåé êîðåí³â ð³çíèõ ë³í³é (ð³çíèé ñòóï³íü ãàëóæåííÿ, çà-
áàðâëåííÿ, òîâùèíà êîðåí³â, íàÿâí³ñòü êîðåíåâèõ âîëîñê³â òîùî), à
òàêîæ ô³ç³îëîã³÷íèõ òà ³íøèõ ïàðàìåòð³â. Çîêðåìà, ðàí³øå [20, 21]
ìè âèçíà÷èëè ô³ç³îëîã³÷í³ â³äì³ííîñò³ òðàíñãåííèõ êîðåí³â ïîëèí³â,
ÿê³ âèðîùóâàëè çà îäíàêîâèõ ñòàíäàðòèçîâàíèõ óìîâ. Âîíè â³ä-
ð³çíÿëèñÿ ÿê çà øâèäê³ñòþ ðîñòó, òàê ³ çà âì³ñòîì âòîðèííèõ ìåòà-
áîë³ò³â (ôëàâîíî¿ä³â òà àðòåì³çèí³íó). Êð³ì òîãî, åêñòðàêòè ç ð³çíèõ
çðàçê³â (ð³çíèõ ë³í³é «áîðîäàòèõ» êîðåí³â) â³äð³çíÿëèñÿ òàêîæ çà
á³îëîã³÷íîþ àêòèâí³ñòþ (àíòèîêñèäàíòíîþ òà â³äíîâëþâàëüíîþ).
Îòðèìàí³ äàí³ ñâ³ä÷àòü ïðî çíà÷íèé âïëèâ ãåíåòè÷íî¿ òðàíñôîð-
ìàö³¿ íà ôóíêö³îíóâàííÿ ðîñëèííèõ êë³òèí, ùî â³ðîã³äíî, çóìîâëå-
íî ïåðåíåñåíèìè ãåíàìè, ïðè÷îìó ó òðàíñôîðìîâàíèõ çðàçêàõ
ïîð³âíÿíî ç êîíòðîëüíèìè ìîæóòü â³äáóâàòèñÿ ô³ç³îëîã³÷í³ çì³íè,
çîêðåìà, ÷óòëèâîñò³ äî ñêëàäó ïîæèâíîãî ñåðåäîâèùà. Ö³ çì³íè íå
ëèøå ìàþòü ôóíäàìåíòàëüíå çíà÷åííÿ äëÿ ç’ÿñóâàííÿ îñîáëèâîñ-
òåé ôóíêö³îíóâàííÿ òðàíñôîðìîâàíèõ êë³òèí, à é ìîæóòü çíàéòè
ïðàêòè÷íå çàñòîñóâàííÿ, îñê³ëüêè «áîðîäàò³» êîðåí³ ïðèäàòí³ ÿê
äæåðåëî ïðèðîäíî ñèíòåçîâàíèõ á³îàêòèâíèõ ñïîëóê ðîñëèííîãî
ïîõîäæåííÿ.

Òàêèì ÷èíîì, âñòàíîâëåíî ôóíêö³îíàëüíó íåîáõ³äí³ñòü àçî-
òîâì³ñíèõ ñîëåé äëÿ íîðìàëüíîãî ðîñòó ³ ñèíòåòè÷íî¿ àêòèâíîñò³
«áîðîäàòèõ» êîðåí³â. Îòðèìàí³ ðåçóëüòàòè ìîæóòü áóòè âèêîðèñòàí³
ó ïðîöåñ³ îïòèì³çàö³¿ óìîâ âèðîùóâàííÿ «áîðîäàòèõ» êîðåí³â öè-
êîð³þ ç ìåòîþ àêòèâ³çàö³¿ ðîñòó òà ï³äâèùåííÿ ¿õíüî¿ á³îñèíòåòè÷-
íî¿ àêòèâíîñò³.

Ðîáîòà âèêîíàíà çà ï³äòðèìêè ãðàíòó Íàö³îíàëüíî¿ àêàäåì³¿ íà-
óê Óêðà¿íè ¹ 34 (II-2-21) òà ÷àñòêîâî ãðàíòó Íàö³îíàëüíîãî ôîíäó
äîñë³äæåíü Óêðà¿íè (¹ 2020.01/0301). 
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INFLUENCE OF NITROGEN-CONTAINING SALTS ON THE GROWTH AND
ACCUMULATION OF FLAVONOIDS IN «HAIRY» ROOTS OF CHICORY

N.A. Matvieieva1, A.S. Melnyk1, V.P. Duplij1,2, T.M. Kyrpa1, M.V. Kuchuk1

1Institute of Cell Biology and Genetic Engineering, National Academy of Sciences of
Ukraine
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The content of nitrogen compounds in the soil or nutrient medium can alter the growth of
plants, root cultures, and cells both in vivo and in vitro. However, genetic transformation
using soil phytopathogenic bacteria Agrobacterium rhizogenes can lead to changes in the func-
tioning of plant cells, their ability to adapt to growing conditions, and biosynthetic acti-
vity. The aim of the study was to determine the effects of reducing the content of nitrate
salts in the nutrient medium on the growth of «hairy» roots of Cichorium intybus L. in
vitro. We used two root lines obtained earlier by genetic transformation of chicory plants
using A. rhizogenes A4. The roots were cultured on solidified Murashige and Skoog nutrient
medium with standard and halved nitrate salts content. «Hairy» roots growth was characte-
rized by fresh weight gain, total flavonoid content, antioxidant and reducing activity.
Differences in the growth rate of the roots of the two lines were revealed. One line was sen-
sitive to such change of the medium, which was expressed in a decrease of weight gain.
However, the growth of the «hairy» roots of the second line on the modified medium did
not differ significantly from the control. It should be noted that a decrease in the total con-
tent of flavonoids, antioxidant and reducing activity was observed in both samples. Such dif-
ferences are likely to be related to the peculiarities of the genetic transformation of nuclear
DNA using agrobacteria, in which the site of incorporation of transferred genes is indeter-
minated.

Key words: «hairy» roots, chicory, nitrogen, weight gain, flavonoids, antioxidant activity.

414

Í.À. ÌÀÒÂªªÂÀ, À.Ñ. ÌÅËÜÍÈÊ, Â.Ï. ÄÓÏË²É, Ò.Ì. ÊÈÐÏÀ, Ì.Â. ÊÓ×ÓÊ

ISSN 2308-7099. Fiziol. rast. genet. 2021. Ò. 53. ¹ 5


