
Â óñ³õ àåðîáíèõ êë³òèíàõ ïðîõîäæåííÿ åëåê-
òðîí³â òà ïðîòîí³â ïî äèõàëüíîìó ëàíöþãó ì³-
òîõîíäð³é â³ä NADH ñóêöèíàòó ÷åðåç ôëàâî-
ïðîòå¿íè äî êîìïëåêñó ³ç öèòîõðîì³â b-c

1
 îïîñå-

ðåäêîâàíå óá³õ³íîíîì (CoQ) (“âñþäèñóùèì õ³-
íîíîì”) — êîôåðìåíòîì Q. Â³í º êîôàêòîðîì
òàêèõ ôåðìåíòíèõ êîìïëåêñ³â, ÿê — NADH — òà
ñóêöèíàò-CoQ-ðåäóêòàçè ³ öèòîõðîì-ñ-îêñèäàçè.

CoQ ìàº â ñêëàä³ ìîëåêóëè áåíçîõ³íîíîâå
ê³ëüöå ³ ïîë³³çîïðåíî¿äíèé ëàíöþã.

CoQ ì³ñòèòüñÿ ìàéæå â óñ³õ îðãàí³çìàõ. Á³ëü-
ø³ñòü ïðèðîäíèõ øòàì³â ì³êðîîðãàí³çì³â (áàê-
òåð³¿ òà ì³êðîñêîï³÷í³ ãðèáè) ì³ñòèòü CoQ ç íå-
âåëèêèìè ëàíöþãàìè (3—6 ³çîïðåíî¿äíèõ îäè-
íèöü). Âîäîðîñò³ ïåðåâàæíî ì³ñòÿòü Q
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. Â ïåðåâàæí³é á³ëüøîñò³ ðèá òà
³íøèõ ìîðñüêèõ ³ñòîò çíàéäåíî Q
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CoQ ëþäèíè.
Ìåõàí³çì ôóíêö³îíóâàííÿ CoQ ò³ñíî ïîâ’ÿ-

çàíèé ³ç ñòðóêòóðîþ éîãî ìîëåêóëè (çäàòí³ñòþ
äî îêèñëåííÿ òà â³äíîâëåííÿ). Óá³õ³íîíè ôóíê-
ö³îíóþòü ó ñêëàä³ êë³òèííèõ ìåìáðàí [1].

Óá³õ³íîí Óá³õ³íîë
Äëÿ øâèäêîãî òà åôåêòèâíîãî ôóíêö³îíóâàí-

íÿ â ì³òîõîíäð³ÿõ óòâîðþºòüñÿ ïóë óá³õ³íîí³â,
ùî çà ñâîºþ ê³ëüê³ñòþ ïåðåâèùóº ê³ëüê³ñòü ³í-
øèõ êîôåðìåíò³â.

Äëÿ âèçíà÷åííÿ âì³ñòó CoQ â ð³çíèõ îá’ºê-
òàõ ðîçðîáëåíî ðÿä ìåòîä³â. Âîíè áàçóþòüñÿ íà
åêñòðàãóâàíí³ CoQ ð³çíîìàí³òíèìè îðãàí³÷íè-
ìè ðîç÷èííèêàìè (ï³ñëÿ îìèëåííÿ ë³ï³äíèõ êîì-
ïîíåíò³â àáî áåç ö³º¿ ïðîöåäóðè) ç íàñòóïíèì
éîãî âèäàëåííÿì òà î÷èùåííÿì çà äîïîìîãîþ

ìåòîä³â êîëîíêîâî¿ òà òîíêîøàðîâî¿ õðîìàòî-
ãðàô³¿, ê³ëüê³ñíèì âèçíà÷åííÿì ñïåêòðîôîòîìå-
òðè÷íèìè àáî ãàçîõðîìàòîãðàô³÷íèìè ìåòîäà-
ìè. Àëå º ìåòîäè, ÿê³ çàñòîñîâóþòü îäðàçó ê³ëüêà
ïðèéîì³â äëÿ åôåêòèâí³øîãî âèçíà÷åííÿ (íàïðè-
êëàä, ñóì³ùåííÿ ìåòîä³â ÂÅÐÕ òà åëåêòðîõ³ì³÷-
íî¿ äåòåêö³¿ [2]).

Äàë³ íàâåäåíî ìåòîäèêó, çà ÿêîþ âèçíà÷àâ-
ñÿ âì³ñò CoQ ó ðîñëèííèõ òêàíèíàõ (ãðå÷êà-ÿäðî
òà ãðå÷êà-ñ³÷êà) ³ âèñóøåí³é ìîðêâ³. Áóëè âçÿò³
íàâàæêè ïî 2 ã. Â êîæíó ïðîáó âíîñèëè ïî 10 ìë
îìèëþþ÷î¿ ñóì³ø³; êîíöåíòðàö³ÿ ëóãó ñòàíîâè-
ëà áëèçüêî 3 %, âì³ñò ïðîá³ðîê ðåòåëüíî ïåðåì³-
øóâàëè. Îìèëåííÿ ïðîá ïðîâîäèëè çà òåìïåðà-
òóðè 75î ïðîòÿãîì 30 õâ. ç³ çâîðîòíèì õîëîäèëü-
íèêîì. Åêñòðàêö³þ íåîìèëþâàíî¿ ðå÷îâèíè ïðî-
âîäèëè çà ê³ìíàòíî¿ òåìïåðàòóðè ÷îòèðèðàçîâî
ïî 6 ìë ïåòðîëåéíîãî åô³ðó (òåìïåðàòóðà êèï³í-
íÿ — 40—70î). Îá’ºäíàí³ åêñòðàêòè íåîìèëþâà-
íî¿ ðå÷îâèíè ïðîìèâàëè äèñòèëüîâàíîþ âîäîþ
äî íåéòðàëüíî¿ ðåàêö³¿ (3—4 ðàçè). Ïðîáè âèïà-
ðþâàëè íà ðîòîðíîìó âèïàðîâóâà÷³ äî ì³í³ìàëü-
íîãî îá’ºìó. Çàëèøîê ðîç÷èíÿëè ó ïåòðîëåéíî-
ìó åô³ð³. Ñïî÷àòêó α-òîêîôåðîë, CoQ ³ óá³õðî-
ìåíîë (öèêë³÷íèé ³çîìåð CoQ) âèä³ëÿëè ç åê-
ñòðàêòó íåîìèëþâàíî¿ ðå÷îâèíè çà äîïîìîãîþ
ìåòîäó ïðåïàðàòèâíî¿ àäñîðáö³éíî¿ òîíêîøàðî-
âî¿ õðîìàòîãðàô³¿. ßê ðóõîìó ôàçó âèêîðèñòî-
âóâàëè ñóì³ø ãåêñàí:ä³åòèëîâèé åô³ð (70:30).
CoQ ³äåíòèô³êóâàëè â óëüòðàô³îëåòîâîìó ñâ³òë³
ç äîâæèíîþ õâèë³ 254 íì. CoQ ï³ñëÿ åêñòðàêö³¿
ç ïëàò³âêè ðåõðîìàòîãðàôóâàëè ðîçïîä³ëü÷îþ
àíàë³òè÷íîþ õðîìàòîãðàô³ºþ íà ñèëóôîë³ UV
254, îáðîáëåíîìó 5 % âàçåë³íîâîþ îë³ºþ, â ÿêî-
ñò³ ðóõîìî¿ ôàçè âèêîðèñòîâóâàëè 95 % âîäíèé
àöåòîí. R

f
 CoQ — 0, 35. Êîíöåíòðàö³þ CoQ âèçíà-

÷àëè ñïåêòðîôîòîìåòðè÷íî íà ÑÔ-26 ïðè 275 íì
â åòàíîë³ ïî ð³çíèö³ åêñòèíêö³é îêèñëåíî¿ òà â³ä-
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Ïðåäñòàâëåíî çàãàëüíó õàðàêòåðèñòèêó óá³õ³íîíó, îáãîâîðåíî éîãî ðîçïîâñþäæåííÿ, ôóíêö³î-
íóâàííÿ òà ìåòîäè âèçíà÷åííÿ. Ïîäàíî ðåçóëüòàòè âëàñíèõ äîñë³äæåíü ³ç éîãî âèä³ëåííÿ òà âèçíà-
÷åííÿ êîíöåíòðàö³é ó ð³çíèõ îá’ºêòàõ.
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íîâëåíî¿ ôîðì ÷åðåç 15 õâ. ï³ñëÿ äîäàâàííÿ
0,02 ìë 2,5 % âîäíîãî ðîç÷èíó áîðîã³äðèäó íàò-
ð³þ [3]. Âì³ñò óá³õ³íîí³â â äîñë³äæóâàíèõ îá’ºê-
òàõ ñòàíîâèâ: ãðå÷êà (ÿäðî) — 14,9 ìêã/ã;  ãðå÷-
êà (ñ³÷êà) — 15,1 ìêã/ã; âèñóøåíà ìîðêâà —
21,4 ìêã/ã âàãè.

Çàñâîºíî ìåòîäèêó âèçíà÷åííÿ CoQ â ð³çíèõ
îá’ºêòàõ ³ ïîêàçàíî, ùî âì³ñò éîãî ìîæå çíà÷íî
êîëèâàòèñÿ — â³ä íåâåëèêèõ êîíöåíòðàö³é (ãðå-
÷êà) äî çíà÷íèõ (âèñóøåíà ìîðêâà). Õ³ì³÷íèé
ñèíòåç CoQ åêîíîì³÷íî íåâèã³äíèé, òîìó ïîøóê
ïðîäóöåíò³â CoQ ç âèñîêèì âì³ñòîì éîãî ìàº

Petoukhov D. M.

THE MAIN CHARACTERISTICS OF
DISTRIBUTION, FUNCTIONING AND

DETERMINATION METHODS OF UBIQUINONE

The main characteristics of ubiquinone are presented, its distribution, functioning
and determination methods are discussed. The results of own studies on its extraction
and determination of its containing in different tissues are given.

âåëèêå ïðàêòè÷íå çíà÷åííÿ ç ìåòîþ âèä³ëåííÿ
éîãî äëÿ ïðèãîòóâàííÿ ë³êàðñüêèõ çàñîá³â.

Ó âèñîêîðîçâèíåíèõ êðà¿íàõ (ßïîí³ÿ, ÑØÀ,
Í³ìå÷÷èíà, Ôðàíö³ÿ) ïðåïàðàòè CoQ øèðîêî âè-
êîðèñòîâóþòüñÿ äëÿ ë³êóâàííÿ ñåðöåâî-ñóäèííèõ
çàõâîðþâàíü, ã³ïîêñ³¿ ð³çíîãî ãåíåçó, ì’ÿçîâî¿
äèñòðîô³¿, ïàðîäîíòîçó, îíêîëîã³÷íèõ çàõâîðþ-
âàíü òà ³í.

Íà Óêðà¿í³ ïðåïàðàòè CoQ íå âèïóñêàþòüñÿ
³ íå âèêîðèñòîâóþòüñÿ â ìåäè÷íèõ ö³ëÿõ. Ïðåïà-
ðàòè, ùî çàâîçÿòüñÿ â Óêðà¿íó, ìàþòü âèñîêó
âàðò³ñòü.

Ó çâ’ÿçêó ç âèùåñêàçàíèì ïîøóê ïðîäóöåí-
ò³â CoQ º äóæå àêòóàëüíèì.
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