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Â êà÷åñòâå îáúåêòîâ èññëåäîâàíèÿ ìû âûáðàëè
5 âèäîâ ôàðìàêîïåéíûõ ðàñòåíèé (ÃÔ XI) [1, 2]: ýâ-
êàëèïò ïðóòîâèäíûé (Eucalyptus viminalis L.), ìàòü-
è-ìà÷åõà îáûêíîâåííàÿ (Tussilago farfara L.), ìÿòà
ïåðå÷íàÿ (Mentha piperita L.), òèìüÿí ïîëçó÷èé
(÷àáðåö) (Thymus serpyllum L.), àëòåé ëåêàðñòâåííûé
(Althaea officinalis L.).

Äëÿ ïðîâåðêè ïîäëèííîñòè ñûðüÿ äàííûõ ðàñòåíèé,
ñîãëàñíî ÃÔ XI, èñïîëüçóþò ìèêðîñêîïè÷åñêèé àíàëèç
(òðàâà ÷àáðåöà, ëèñòüÿ ìàòü-è-ìà÷åõè), êà÷åñòâåííûå
ðåàêöèè íà ñëèçè (êîðíè àëòåÿ), îïðåäåëÿþò ñóììàð-
íîå ñîäåðæàíèå ýôèðíîãî ìàñëà ìåòîäîì ïåðåãîíêè ñ
âîäÿíûì ïàðîì (ëèñòüÿ ìÿòû, ëèñòüÿ ýâêàëèïòà).
Âñå ýòè ìåòîäû îïðåäåëåíèÿ ïîäëèííîñòè ÿâëÿþòñÿ
óñòàðåâøèìè è íåñîâåðøåííûìè, öâåòíûå ðåàêöèè íå
ÿâëÿþòñÿ ñïåöèôè÷íûìè äëÿ êîíêðåòíîãî âèäà ðàñòè-
òåëüíîãî ñûðüÿ, êîëè÷åñòâåííî îïðåäåëÿåòñÿ òîëüêî
ñóììàðíîå ñîäåðæàíèå âåùåñòâ.

Ïðåïàðàòû àëòåÿ îáëàäàþò îáâîëàêèâàþùèìè, çà-
ùèòíûìè, ñìÿã÷àþùèìè è ïðîòèâîâîñïàëèòåëüíûìè
ñâîéñòâàìè, îêàçûâàþò îòõàðêèâàþùåå è íåêîòîðîå
îáåçáîëèâàþùåå äåéñòâèå. Èõ ïðèìåíÿþò ïðè õðîíè-
÷åñêèõ áðîíõèòàõ, òðàõåèòàõ, ëàðèíãèòàõ, áðîíõîïíåâ-
ìîíèÿõ è áðîíõèàëüíîé àñòìå. Òðàâà ÷àáðåöà óïîò-
ðåáëÿåòñÿ ïðè ïðîñòóäíûõ çàáîëåâàíèÿõ êàê ñðåä-
ñòâî, ñïîñîáñòâóþùåå óñèëåíèþ ñåêðåöèè áðîíõîâ è
áîëåå áûñòðîìó âûäåëåíèþ ìîêðîòû, à òàêæå îáëà-
äàþùåå äåçèíôèöèðóþùèìè ñâîéñòâàìè. Ëèñòüÿ
ìàòü-è-ìà÷åõè ïðèìåíÿþò êàê îòõàðêèâàþùåå è ìÿã-
÷èòåëüíîå ñðåäñòâî. Ëèñòüÿ ýâêàëèïòà ïðóòîâèäíîãî
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Èññëåäîâàí êîìïîíåíòíûé ñîñòàâ ëåòó÷åé ôðàêöèè àöåòîíèòðèëüíûõ âûòÿæåê ðàñòèòåëü-
íîãî ñáîðà, ïðèìåíÿåìîãî äëÿ ëå÷åíèÿ îðãàíîâ äûõàíèÿ. Äëÿ êàæäîãî èç âèäîâ ëåêàðñòâåí-
íûõ ðàñòåíèé ïðåäëîæåí íàáîð âåùåñòâ-ìàðêåðîâ, ïîçâîëÿþùèõ ñòàíäàðòèçîâàòü ðàñòè-
òåëüíîå ñûðüå è ñáîð íà åãî îñíîâå ìåòîäîì ãàçî-æèäêîñòíîé õðîìàòîãðàôèè ñ õðîìàòî-
ìàññ-ñïåêòðîìåòðè÷åñêèì äåòåêòèðîâàíèåì.

Êëþ÷åâûå ñëîâà: ãàçî-æèäêîñòíàÿ õðîìàòîãðàôèÿ ñ ìàññ-ñåëåêòèâíûì äåòåêòè-
ðîâàíèåì, ëåêàðñòâåííûå ðàñòåíèÿ, ñòàíäàðòèçàöèÿ, ðàñòèòåëüíîå ëåêàðñòâåííîå
ñûðüå, ðàñòèòåëüíûå ñáîðû.

ïðèìåíÿþò ïðè îñòðûõ è õðîíè÷åñêèõ èíôåêöèîííî-
âîñïàëèòåëüíûõ çàáîëåâàíèÿõ ðàçëè÷íîé ëîêàëèçàöèè.
Ìÿòó ïåðå÷íóþ èçäàâíà ïðèìåíÿþò êàê àíòèñåïòè-
÷åñêîå ñðåäñòâî ïðè âîñïàëèòåëüíûõ çàáîëåâàíèÿõ
âåðõíèõ äûõàòåëüíûõ ïóòåé è ñòîìàòèòàõ [3, 5, 6].

Ïî ëèòåðàòóðíûì äàííûì, êîðíè àëòåÿ ëåêàð-
ñòâåííîãî ñîäåðæàò îêîëî 35% ñëèçè, ñîñòîÿùåé â
îñíîâíîì èç ïîëèñàõàðèäîâ – ïåíòîçàíîâ è ãåêñîçà-
íîâ, ðàñùåïëÿþùèõñÿ ïðè ãèäðîëèçå íà ãàëàêòîçó,
äåêñòðîçó è ïåíòîçó. Êðîìå òîãî, êîðíè ñîäåðæàò äî
16% ïåêòèíîâûõ âåùåñòâ, äî 37% êðàõìàëà, äî 10%
ñàõàðîçû, 2% àñïàðàãèíà, 4% áåòàèíà, 1,7% æèðíîãî
ìàñëà. Ëèñòüÿ è öâåòêè ñîäåðæàò ñëèçü è îêîëî
0,02% òâåðäîãî ýôèðíîãî ìàñëà.

Òðàâà ÷àáðåöà ñîäåðæèò ñâûøå 1% ýôèðíîãî ìàñ-
ëà, îñíîâíûì êîìïîíåíòîì êîòîðîãî ÿâëÿþòñÿ êðèñ-
òàëëè÷åñêèé òèìîë (äî 35%) è æèäêèé êàðâàêðîë (äî
20%). Â íåçíà÷èòåëüíûõ êîëè÷åñòâàõ ìàñëî ñîäåð-
æèò òåðïåíû: öèìîë, áîðíåîë, öèíãèáåðèí, òåðïèíåí è
òåðïèíåîë. Â òðàâå ÷àáðåöà íàéäåíû òðèòåðïåíû (óð-
ñîëîâàÿ è îëåàíîëîâàÿ êèñëîòû), à òàêæå ôëàâîíîè-
äû, äóáèëüíûå âåùåñòâà, ãîðå÷è, ìèíåðàëüíûå ñîëè.
Â çðåëûõ ñåìåíàõ ñîäåðæèòñÿ 33,6% æèðíîãî ìàñëà.
Â èõ ñîñòàâå îïðåäåëåíû êèñëîòû: ïàëüìèòèíîâàÿ
(2,6%), ñòåàðèíîâàÿ (2,3%), îëåèíîâàÿ (11,4%), ëèíî-
ëåâàÿ (20,9%) è ëèíîëåíîâàÿ (62,8%) [4, 6].

Â ëèñòüÿõ ìàòü-è-ìà÷åõè ñëèçü ÿâëÿåòñÿ îñíîâíûì
êîìïîíåíòîì – äî 8% (ïðè åå ãèäðîëèçå îáðàçóþòñÿ
ãëþêîçà, ãàëàêòîçà, ïåíòîçû è óðîíîâûå êèñëîòû).
Ëèñòüÿ è ñîöâåòèÿ ðàñòåíèé ñîäåðæàò ãîðüêèå ãëèêî-
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çèäû (2,63%), òðèòåðïåíîâûå ñàïîíèíû, îðãàíè÷åñêèå
êèñëîòû (ãàëëîâàÿ, ÿáëî÷íàÿ, âèííàÿ, àñêîðáèíîâàÿ),
ñòåðîëû (ñèòîñòåðèí, ñòèãìàñòåðèí è äð.), à òàêæå
ôëàâîíîèäû (ðóòèí, ãèïåðîçèä), ïîëèñàõàðèäû (èíóëèí,
äåêñòðèí), êàðîòèíîèäû, ñëåäû äóáèëüíûõ âåùåñòâ è
ýôèðíûõ ìàñåë [3, 6].

Ëèñòüÿ ýâêàëèïòà ñîäåðæàò ýôèðíîå ìàñëî, ôëàâî-
íîèäû è äóáèëüíûå âåùåñòâà. Ïî ÃÔ XI äîïóñêàåò-
ñÿ ñîäåðæàíèå ýôèðíîãî ìàñëà äëÿ öåëüíîãî ñûðüÿ
ýâêàëèïòà øàðèêîâîãî íå ìåíåå 2,5%, ðåçàíîãî – íå
ìåíåå 1,5%, à äëÿ ýâêàëèïòà ïðóòîâèäíîãî – íå ìå-
íåå 1%. Ñîäåðæàíèå öèíåîëà â ýôèðíîì ìàñëå ýâêà-
ëèïòà øàðèêîâîãî äîëæíî áûòü íå ìåíåå 60%, à ýâ-
êàëèïòà ïðóòîâèäíîãî – íå ìåíåå 45%. Ýôèðíîå ìàñ-
ëî èìååò âèä ëåãêîïîäâèæíîé ïðîçðà÷íîé áåñöâåòíîé
èëè æåëòîâàòîé æèäêîñòè ñ çàïàõîì öèíåîëà [4, 6].

Ëèñòüÿ ìÿòû ïåðå÷íîé ñîäåðæàò äî 3% ýôèðíîãî
ìàñëà (ïî ÃÔ XI òðåáóåòñÿ íå ìåíåå 1%), ñîöâå-
òèÿ ñîäåðæàò 4–6%. Îñíîâíàÿ ñîñòàâíàÿ ÷àñòü ýôèð-
íîãî ìàñëà – l-ìåíòîë (äî 65%, íî íå ìåíåå 50% â
ñâîáîäíîì ñîñòîÿíèè è â âèäå ýôèðîâ). Êðîìå ìåíòî-
ëà ìàñëî ëèñòüåâ ñîäåðæèò ìåíòîí, ìåíòèëàöåòàò,
ïèíåí, ëèìîíåí, öèíåîë, ïóëåãîí, æàñìîí è äðóãèå ìî-
íîöèêëè÷åñêèå òåðïåíû [4–6].

Öåëü äàííîé ðàáîòû – èçó÷åíèå êîìïîíåíòíîãî
ñîñòàâà ëåòó÷åé ôðàêöèè ýêñòðàêòîâ îòîáðàííûõ ðà-
ñòåíèé ìåòîäîì ãàçîâîé õðîìàòîãðàôèè ñ õðîìàòî-
ìàññ-ñïåêòðîìåòðè÷åñêèì äåòåêòèðîâàíèåì, à òàêæå
àíàëèç ïîëó÷åííûõ ðåçóëüòàòîâ äëÿ îïðåäåëåíèÿ âîç-
ìîæíîñòè âûÿâëåíèÿ èíäèêàòîðíûõ âåùåñòâ.

Ýêñïåðèìåíòàëüíàÿ ÷àñòü
Ïðîáîïîäãîòîâêà çàêëþ÷àëàñü â ñëåäóþùåì: ôëà-

êîí ñ ïîëó÷åííûì ýêñòðàêòîì ïîìåùàëè íà 10 ìèí â
óëüòðàçâóêîâóþ âàííó-ìåøàëêó «Ñàïôèð» áåç íàãðå-
âà. Çàòåì îòáèðàëè 10 ìë ýêñòðàêòà â ïëàñòèêîâóþ
êîëáó äëÿ öåíòðèôóãèðîâàíèÿ è öåíòðèôóãèðîâàëè â
òå÷åíèå 2 ìèí íà öåíòðèôóãå «Ohaus Split 16000
rpm» ïðè 16000 îá/ìèí. Îòáèðàëè ìèêðîäîçàòîðîì
1 ìë ýêñòðàêòà ñ ïîâåðõíîñòè äëÿ ïðåäîòâðàùåíèÿ
ïîïàäàíèÿ ÷àñòèö ñûðüÿ è ïîìåùàëè â áàðàáàí èí-
æåêòîðà õðîìàòî-ìàññ-ñïåêòðîìåòðà.

Ðàáîòó ïðîâîäèëè íà ãàçîâîì õðîìàòîãðàôå
«Agilent Technologies 6850 Series II». Äåòåêòîð
ìàññ-ñåëåêòèâíûé «Agilent Technologies 5973
Network». Óñëîâèÿ õðîìàòîãðàôèðîâàíèÿ: êîëîíêà
«Agilent Technologies HP-5MS» äëèíîé 30 ì è âíóò-
ðåííèì äèàìåòðîì 0,25 ìì, òåìïåðàòóðà êîëîíêè 30–
240°Ñ. Ñêîðîñòü ïîäúåìà òåìïåðàòóðû 5°/ìèí; êîíå÷-
íûé èçîòåðìè÷åñêèé ó÷àñòîê 10 ìèí. Òåìïåðàòóðà

èñïàðèòåëÿ 200°Ñ. Òåìïåðàòóðà èíæåêòîðà 30°Ñ; ñêî-
ðîñòü ãàçà-íîñèòåëÿ (ãåëèÿ) 1 ìë/ìèí.

Ðåçóëüòàòû è èõ îáñóæäåíèå
Êîìïîíåíòíûé ñîñòàâ ëåòó÷åé ôðàêöèè àëòåÿ ëå-

êàðñòâåííîãî ïðåäñòàâëåí â òàáë. 1. Îáðàùàåò íà
ñåáÿ âíèìàíèå íàëè÷èå â ýêñòðàêòå àëòåÿ ïàëþñòðî-
ëà, õàðàêòåðíîãî äëÿ áàãóëüíèêà áîëîòíîãî. Òàêèå
ñïåöèôè÷åñêèå ñîåäèíåíèÿ, êàê ëóïëóð è èçîîêòèëôòà-
ëàò, ìîãóò âûñòóïàòü â êà÷åñòâå èíäèêàòîðíûõ êîì-
ïîíåíòîâ äëÿ äàííîãî âèäà ñûðüÿ.

Êîìïîíåíòíûé ñîñòàâ ëåòó÷åé ôðàêöèè ìàòü-è-ìà-
÷åõè ïðåäñòàâëåí â òàáë. 2. Ñïåöèôè÷åñêèì âåùå-

Ò à á ë è ö à  1

Êîìïîíåíòíûé ñîñòàâ ëåòó÷åé ôðàêöèè ýêñòðàêòà êîðíåé
àëòåÿ (Althaea officinalis)

Ò à á ë è ö à  2

Êîìïîíåíòíûé ñîñòàâ ëåòó÷åé ôðàêöèè ýêñòðàêòà ëèñòüåâ
ìàòü-è-ìà÷åõè (Tussilago farfara L.)

Ñîåäèíåíèå Âðåìÿ 
óäåðæèâàíèÿ, 
ìèí 

Ñòåïåíü ñîâïàäåíèÿ 
ñ áèáëèîòå÷íûì 
ìàññ-ñïåêòðîì, % 

Ýòèëáåíçîë 10,603 91 
ï-Êñèëåí  10,927 91 
Ïàëþñòðîë 31,684 91 
Ïàëüìèòèíîâàÿ êèñëîòà  40,107 97 

α-Ëèìîíåí 42,898 89 

Ëóïëóð 43,366 94 

Ñòåàðèíîâàÿ êèñëîòà  44,214 90 

ï-Êðåçîë 49,631 92 

Èçîîêòèë ôòàëàò 54,396 92 

Ñîåäèíåíèå  Âðåìÿ 
óäåðæèâàíèÿ, 
ìèí 

Ñòåïåíü 
ñîâïàäåíèÿ ñ 
áèáëèîòå÷íûì 
ìàññ-ñïåêòðîì, % 

Óêñóñíàÿ êèñëîòà  7,058 90 
Àíåòîë 24,692 97 
Òåòðàäåêàí 27,483 94 
Êàðèîôèëëåí 28,042 91 
β-Бèñàáîëåí 30,234 93 
Êàëàìåíåí 30,602 96 
Äèãèäðîàêòèíäèîëèä  30,801 87 
Ñïàòóëåíîë 31,911 93 
Êàðèîôèëëåí îêñèä 32,044 90 
γ-Ýóäåñìîë 33,154 91 
Ãåïòàäåêàí   34,541 90 
Ïàëüìèòèíîâàÿ êèñëîòà 40,103 98 
Ôèòîë  42,776 91 
Ëèíîëåíîâàÿ êèñëîòà 43,413 94 
òðàíñ-Ñêâàëåí 43,945 91 
ï-Êðåçîë 49,620 98 
Ãåïòàäåêàí 52,403 94 
9-Ìåòèë-íîíàäåêàí 60,938 93 
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Ò à á ë è ö à  3

 Êîìïîíåíòíûé ñîñòàâ ëåòó÷åé ôðàêöèè ýêñòðàêòà ëèñòüåâ ìÿòû ïåðå÷íîé (Mentha piperita L.)

Ò à á ë è ö à  4

Êîìïîíåíòíûé ñîñòàâ ëåòó÷åé ôðàêöèè ýêñòðàêòà ëèñòüåâ ÷àáðåöà (Thymus serpyllum L.)

Ñîåäèíåíèå  Âðåìÿ óäåðæèâàíèÿ, 
ìèí 

Ñòåïåíü ñîâïàäåíèÿ ñ 
áèáëèîòå÷íûì ìàññ-
ñïåêòðîì, % 

Óêñóñíàÿ êèñëîòà  7,409 90 
α-Òóéåí 12,924 93 
α-Ïèíåí  13,088 97 
Êàìôåí  13,514 97 
β-Òåðïèíåí 14,534 91 
Ýâêàëèïòîë   16,758 98 
öèñ- β-Òåðïèíåîë 17,036 96 
òðàíñ-ìåíòîí 20,475 98 
Ïóëåãîí  21,980 97 
Ïèïåðèòîí 22,386 96 
Èçîýâãåíîë 26,517 93 
β-Бóðáîíåí 27,053 95 
Êàðèîôèëëåí  27,940 99 
β-Êóáåáåí 29,480 91 
Ãåðìàêðåí 29,593 96 
1-ýòåíèë-1-ìåòèë-2,4-áèñ(1-ìåòèëýòåíèë)-öèêëîãåêñàí 30,183 93 
Ñïàòóëåíîë 31,915 90 
Äîäåêàíîâîé êèñëîòû ìåòèëýòèëîâûé ýôèð   32,958 91 
6-èçîïðîïåíèë-4,8a-äèìåòèë-1,2,3,5,6,7,8,8a-îêòàãèäðî-íàôòàëåíîë-2 35,155 89 
Ãåêñàãèäðîôàðíåçèë àöåòîí 37,617 91 
Ïàëüìèòèíîâàÿ êèñëîòà 40,115 98 
Ôèòîë  42,776 91 
Ëèíîëåíîâàÿ êèñëîòà 43,765 99 
Ñêâàëåí  44,172 90 
ï-Êðåçîë 49,620 94 
Òåòðàêîçàí  55,533 98 
Ýèêîçàí  60,935 91 

 

Ñîåäèíåíèå  Âðåìÿ 
óäåðæèâàíèÿ, 
ìèí 

Ñòåïåíü ñîâïàäåíèÿ ñ áèáëèîòå÷íûì 
ìàññ-ñïåêòðîì, % 

Óêñóñíàÿ êèñëîòà   6,581 90 
Ëèíîëîîë 18,525 94 
Ãåðàíèîë 22,965   90 
α-Öèòðàëü 24,090 93 
Ãåðàíåâàÿ êèñëîòà  26,646 87 
Êàðèîôèëëåí  28,042 99 
Ãåðìàêðåí 29,586   97 
β-Êóáåáåí 29,589 96 
γ-Ýëåìåí 29,965   98 
β-Бèñàáîëåí 30,226 96 
Äèãèäðîàêòèíäèîëèä  30,809 94 
1,6,10-äîäåêàòðèåí-3-îë, 3,7,11-òðèìåòèë-,  31,528 91 
Ñïàòóëåíîë 31,915 93 
Êàðèîôèëëåí îêñèä  32,044 91 
Ãåïòàäåêàí  34,537 93 
Ìèðèñòèíîâàÿ êèñëîòà 36,089 91 
Ýóäåñìà-5,11(13)-äèåí-8,12-îëèä     38,868   93 
Íàôòî(2,3-b)ôóðàí-2(3H)-îí, äåêàãèäðî-8a-ìåòèë-3,5-áèñ(ìåòèëåí)-, 39,716   98 
Ïàëüìèòèíîâàÿ êèñëîòà 40,122 98 
Öèêëîãåêñàäåêàí  42,225 97 
Ôèòîë  42,772 94 
Ëèíîëåâàÿ êèñëîòà 43,640 91 
Ëèíîëåíîâàÿ êèñëîòà 43,757 99 
ï-Êðåçîë 49,624 94 
Ýéêîçàí  52,403 93 
1,2-áåíçîëäèêàðáîíîâîé êèñëîòû, ìîíî (2-ýòèëãåêñèë) ýôèð 54,408 91 
Òåòðàêîçàí  55,533 91 
Ïåíòàêîçàí  60,938 90 
Ãåðàíèë èçîáóòèðàò 62,936 91 
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Ò à á ë è ö à  5

Êîìïîíåíòíûé ñîñòàâ ëåòó÷åé ôðàêöèè ýêñòðàêòà ëèñòüåâ ýâêàëèïòà (Eucalyptus viminalis Labill.)

ñòâîì äëÿ ìàòü-è-ìà÷åõè ÿâëÿåòñÿ êàëàìåíåí, ãèäðî-
ïðîèçâîäíîå íàôòàëèíà, âñòðå÷àþùååñÿ òàêæå â ñî-
ñòàâå êðèïòîìåðèè ÿïîíñêîé (Cryptomeria japonica
(L.f.) D. Don). Â öåëîì àëòåé è ìàòü-è-ìà÷åõà íå
òàê áîãàòû ëåòó÷èìè ñîåäèíåíèÿìè (â ëèòåðàòóðå
ñâåäåíèÿ îá ýòèõ âåùåñòâàõ îòñóòñòâóþò), êàê ìÿòà
è ýâêàëèïò. Íî íàéäåííûå íàìè ñîåäèíåíèÿ ÿâëÿþòñÿ
ïîòåíöèàëüíûìè èíäèêàòîðíûìè êîìïîíåíòàìè äàí-
íûõ ëåêàðñòâåííûõ ðàñòåíèé.

Êîìïîíåíòíûé ñîñòàâ ëåòó÷åé ôðàêöèè ìÿòû ïåðå÷-
íîé ïðåäñòàâëåí â òàáë. 3. Õàðàêòåðíûìè äëÿ ìÿòû

ÿâëÿþòñÿ ñëåäóþùèå òåðïåíîèäû: β-áóðáîíåí, ìåíòîí
(ïðîäóêò îêèñëåíèÿ ìåíòîëà), ïèïåðèòîí, ïóëåãîí, òóéîí,
β-òåðïèíåí, à òàêæå 1-ýòåíèë-1-ìåòèë-2,4-áèñ(1-ìåòèë-
ýòåíèë)-öèêëîãåêñàí. Èç ïðîèçâîäíûõ íàôòàëèíà âñòðå-
÷àåòñÿ 6-èçîïðîïåíèë-4,8a-äèìåòèë-1,2,3,5,6,7,8,8a-îêòà-
ãèäðî-íàôòàëåíîë-2, èç ïðîèçâîäíûõ ïðåäåëüíûõ óãëå-
âîäîðîäîâ – ãåêñàãèäðîôàðíåçèë àöåòîí (ïðîèçâîäíîå
ïåíòàäåêàíà). Áîãàòûé êîìïîíåíòíûé ñîñòàâ ìÿòû
ïîçâîëÿåò âûáèðàòü âîçìîæíûå «ìàðêåðû».

Êîìïîíåíòíûé ñîñòàâ ëåòó÷åé ôðàêöèè ÷àáðåöà
ïðåäñòàâëåí â òàáë. 4. Â êà÷åñòâå ñïåöèôè÷åñêèõ ñî-

Ñîåäèíåíèå  Âðåìÿ óäåðæèâàíèÿ, ìèí Ñòåïåíü ñîâïàäåíèÿ ñ áèáëèîòå÷íûì 
ìàññ-ñïåêòðîì, % 

α-Ïèíåí  12,955   96 
Êàìôåí  13,698   94 
β-Ïèíåí  14,773   94 
α-Ôåëëàíäðåí  15,812   91  
o-Öèìåí 16,539   92 
Ýâêàëèïòîë  16,743   93 
3-Êàðåí  17,669   94 
Ôåíõîë  18,896   97 
4-Òåðïèíåîë 21,393 96 
ï-Ìåíò-1-åí-8-îë  21,820   90 
Êàðâîí 23,336   90 
Êàðâàêðîë 25,060   95 
ï-Òèìîë  25,071   93 
Èçîýâãåíîë 26,459 93 
α-Êóáåáåí 26,826   99 
Êîïàåí  26,908   99 
α-Ãóðüþíåí 27,791   99 
Êàðèîôèëëåí  28,049   99 
Àðîìàíåíäðåí 28,444   99 
Àëëîàðîìàäåíäðåí 28,558   99 
Èçîëåäåí  29,363   91 
γ-Êàäèíåí 29,460   93 
β-Ýóäåñìåí 29,726   99 
γ-Ìóóðîëåí 29,464   93 
β-Íåîêëîâåí 29,601   95 
Ýóäåñìà-4(14),11-äèåí  29,722   98 
Áèöèêëîãåðìàêðåí 29,961   93 
α-Àìîðôåí 30,383 97 
Äåêàãèäðîàðîìàäåíäðåí  30,520   98 
δ-Àìîðôåí 30,598   93 
Äèãèäðîàêòèíäèîëèä 30,793 95 
Ýëåìîë 31,227   91 
Ýïèãëîáóëîë  31,489   96 
Ñïàòóëåíîë 31,927   94 
Ãëîáóëîë  32,087   99 
γ-Ñåëèíåí 32,259   91 
Ëåäîë 32,275   98 
γ-Ýóäåñìîë 33,165   97 
4,4,8-òðèìåòèëòðèöèêëî [6,3,1,0(1,5)]äîäåêàí-2,9-äèîë 38,368   95 
Ïàëüìèòèíîâàÿ êèñëîòà 40,107   98 
Ôèòîë                              42,780   91 
Ëèíîëåíîâàÿ êèñëîòà 43,398   93 
ï-Êðåçîë 49,620   95 
Ãåïòàêîçàí 52,399   91 
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Ò à á ë è ö à  6

Ñðàâíåíèå êîìïîíåíòíîãî ñîñòàâà äëÿ âñåõ èññëåäîâàííûõ ðàñòåíèé

Âåùåñòâî Àëòåé Ìàòü-è-
ìà÷åõà 

Ìÿòà Чàáðåö Ýâêàëèïò 

β-áèñàáîëåí  +  +  
β -áóðáîíåí   +   
Êàìôåí                               +  + 
Êàðåí     + 
Êàðèîôèëëåí  + + + + 
Êàðèîôèëëåí îêñèä                   +  +  
Êàðâîí     + 
(-)-α-Êîïàåí     + 
β-Êóáåáåí   + + + 
o-Öèìåí     + 
exo-Ôåíõîë     + 
Ôåíõîë     + 
Ýëåìîë     + 
Ýâêàëèïòîë     +  + 
γ-Ýëåìåí                         +  
D-Ãåðìàêðåí    +  
Áèöèêëîãåðìàêðåí     + 
α-Ëèìîíåí                           +     
Тðàíñ-ìåíòîí   +   
β-Ôåëëàíäðåí                      + 
α-Ïèíåí   +  + 
Ïèïåðèòîí   +   
Ïóëåãîí   +   
β-Òåðïèíåí   +   
öèñ- β-Òåðïèíåîë   +  + 
Òóéîí   +   
ï-Òèìîë            + 
1,6-öèêëîäåêàäèåí, 1-ìåòèë-5-ìåòèëåí-8-(1-ìåòèëýòèë)-,  
[s-(E,E )]-   +   

Öèêëîãåêñàí, 1-ýòåíèë-1-ìåòèë-2,4-áèñ(1-ìåòèëýòåíèë)-   +   
Ýóäåñìà-4(14),11-äèåí                   + 
Ýóäåñìà-5,11(13)-äèåí-8,12-îëèä        +  
4,4,8-Òðèìåòèëòðèöèêëî[6.3.1.0(1,5)]äîäåêàí-2,9-äèîë     + 
ï-Ìåíò-1-åí-8-îë                        + 

ïðîèçâîäíûå íàôòàëèíà 
α-Àìîðôåí     + 
î-Àìîðôåí     + 
γ-Êàäèíåí     + 
Êàëàìåíåí  +    
β-Ýóäåñìåí     + 
γ-Ýóäåñìîë  +   + 
γ-Ìóóðîëåí     + 
γ-Ñåëèíåí     + 
6-èçîïðîïåíèë-4,8a-äèìåòèë-1,2,3, 5,6,7,8,8a-îêòàãèäðî-
íàôòàëåí-2-îë   +   

Íàôòî(2,3-b)ôóðàí-2(3H)-îí, äåêàãèäðî-8a-ìåòèë-3,5-
áèñ(ìåòèëåí)-, aR-3a.alpha.,4a.alpha., 8a.beta., 9a. alpha.    +  
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Ïðîäîëæåíèå  òàá.ë.   6

Âåùåñòâî Àëòåé Ìàòü-è-
ìà÷åõà Ìÿòà Чàáðåö Ýâêàëèïò 

ïðîèçâîäíûå àçóëåíà 
(-)-Àëëîàðîìàäåíäðåí     + 
Àðîìàäåíäðåí     + 
Ýïèãëîáóëîë     + 
Ãëîáóëîë     + 
α-Ãóðüþíåí     + 
Èçîëåäåí     + 
Ëåäîë                                    + 
Ïàëþñòðîë +     
Ñïàòóëåíîë  + + + + 

óãëåâîäîðîäû è îðãàíè÷åñêèå êèñëîòû 
Óêñóñíàÿ êèñëîòà + + + +  
Ãåðàíåâàÿ êèñëîòà    +  
Ãåðàíèë èçîáóòèðàò    +  
Ãåðàíèîë    +  
Öèêëîãåêñàäåêàí                         +  
Ëèíîëîîë    +  
α-Öèòðàëü    +  
öèñ-Íåðîëèäîë    +  
Ìèðèñòèíîâàÿ êèñëîòà    +  
Ãåêñàãèäðîôàðíåçèë àöåòîí   +   
Ïàëüìèòèíîâàÿ êèñëîòà + + + + + 
Ãåïòàäåêàí                           +  +  
Ãåïòàäåêàíîâàÿ êèñëîòà        +    
Ñòåàðèíîâàÿ êèñëîòà                 + 
Ëèíîëåâàÿ êèñëîòà + +  +  
Ëèíîëåíîâàÿ êèñëîòà  + + + + 
Ëóïëóð +     
Ôèòîë  + + + + 
òðàíñ-Ñêâàëåí  + +   
Íîíàäåêàí                           +    
Äîäåêàíîâàÿ êèñëîòà   +   
Ýèêîçàí                              + + + 
Ãåïòàêîçàí     + 
Ïåíòàêîçàí    +  
Òåòðàêîçàí                           + +  

ïðîèçâîäíûå áåíçîëà 
Àíåòîë   +    
Êàðâàêðîë     + 
Èçîýâãåíîë   +  + 
ï-Êðåçîë + + + + + 
Èçîîêòèë ôòàëàò +     
o-Êñèëåí +     
6-ãèäðîêñè-4,2',3',4'-òåòðàìåòîêñè-1,1'-áèôåíèë +     
Ýòèëáåíçîë                           +     

ïðîèçâîäíûå ïèðàíà 
2,3-äèãèäðî-3,5-äèãèäðîêñè-6-ìåòèë-4H-ïèðàí-4-îí   +    

ïðîèçâîäíûå ôóðàíà 
Äèãèäðîàêòèíäèîëèä   +  + + 
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AN INVESTIGATION OF THE OFFICINAL HERBS MIXTURES
COMPOSITION BY GAS-LIQUID-CHROMATOGRAPHY WITH
MS-DETECTION

A.N. Kuzmenko, E.B. Pashkova, A.V. Pirogov,  R.V. Razhivin, V.Yu. Reshetnyak
(I.M. Sechenov Moscow Medicine Academy; M.V. Lomonosov Moscow State University)

The five of officinal herbs were investigated by gas-liquid chromatography with mass-selective
detector. These herbs are Eucalyptus viminalis, Tussilago farfara, Mentha piperita, Thymus
serpyllum and Althaea officinalis. The specific substances were described. Naphtalene and
azulene derivatives, terpenoids and benzene derivatives were among them.

Key words: gas-liquid chromatography with mass-selective detector, officinal herbs,
standartisation of the raw plant material and herb mixtures.

Ñâåäåíèÿ îá àâòîðàõ: Êóçüìåíêî Àëåêñåé Íèêîëàåâè÷ – ñò. ïðåïîäàâàòåëü êàôåäðû îáùåé õèìèè Ìîñêîâñêîé ìåäèöèíñêîé
àêàäåìèè èìåíè È.Ì. Ñå÷åíîâà, êàíä. õèì. íàóê (kuzmenko.mma@ mail.ru); Ïàøêîâà Åëåíà Áîðèñîâíà – àñïèðàíò êàôåäðû
àíàëèòè÷åñêîé õèìèè õèìè÷åñêîãî ôàêóëüòåòà ÌÃÓ; Ïèðîãîâ Àíäðåé Âëàäèìèðîâè÷ – âåä. íàó÷. ñîòð. êàôåäðû àíàëèòè÷åñ-
êîé õèìèè õèìè÷åñêîãî ôàêóëüòåòà ÌÃÓ, äîêò. õèì. íàóê; Ðàçæèâèí Ðîìàí Âÿ÷åñëàâîâè÷ – àñïèðàíò êàôåäðû îáùåé õèìèè
Ìîñêîâñêîé ìåäèöèíñêîé àêàäåìèè èìåíè È.Ì. Ñå÷åíîâà; Ðåøåòíÿê Âëàäèìèð Þðüåâè÷ – ïðîôåññîð êàôåäðû îáùåé õèìèè
Ìîñêîâñêîé ìåäèöèíñêîé àêàäåìèè èìåíè È.Ì. Ñå÷åíîâà, äîêò. ôàðì. íàóê.

åäèíåíèé ó ÷àáðåöà ìîæíî îòìåòèòü γ-ýëåìåí, d-ãåð-
ìàêðåí è ýóäåñìà-5,11(13)-äèåí-8,12-îëèä, îòíîñÿùèåñÿ
ê òåðïåíîèäàì. Èç äðóãèõ êëàññîâ ñîåäèíåíèé èäåíòè-
ôèöèðîâàíû ëèíîëîîë, α-öèòðàëü, öèñ-íåðîëèäîë è öèê-
ëîãåêñàäåêàí, êîòîðûå òàêæå ìîãóò âûñòóïàòü â ðîëè
«ìàðêåðîâ» êîíêðåòíîãî âèäà ðàñòèòåëüíîãî ñûðüÿ.

Êîìïîíåíòíûé ñîñòàâ ëåòó÷åé ôðàêöèè ýâêàëèïòà
ïðåäñòàâëåí â òàáë. 5. Ýêñòðàêò ýâêàëèïòà ñîäåðæèò
äîñòàòî÷íî áîëüøîé íàáîð ñïåöèôè÷åñêèõ êîìïîíåí-
òîâ: èç êëàññà òåðïåíîèäîâ – êàìôåí, êàðåí, êàðâîí,
êîïàåí, î-öèìåí, ôåíõîë, ýëåìîë, áèöèêëîãåðìàêðåí,
β-ôåëëàíäðåí, ï-òèìîë, ýóäåñìà-4(14), 11-äèåí è ï-
ìåíò-1-åí-8-îë; èç ïðîèçâîäíûõ íàôòàëèíà – γ-êàäè-
íåí, β-ýóäåñìåí, γ-ìóóðîëåí è γ-ñåëèíåí; èç ïðîèçâîä-
íûõ àçóëåíà – ãëîáóëîë, ýïèãëîáóëîë, α-ãóðüþíåí è
èçîëåäåí; èç ïðîèçâîäíûõ áåíçîëà – êàðâàêðîë. Âåñü-
ìà äëèííûé ñïèñîê ëåòó÷èõ êîìïîíåíòîâ ýâêàëèïòà
ïðåäîñòàâëÿåò âîçìîæíîñòü âûáîðà íàèáîëåå ïîäõî-
äÿùèõ «ìàðêåðîâ». Â ñâîäíîé òàáë. 6 ïðåäñòàâëåíû

ïîëó÷åííûå ðåçóëüòàòû ïî ïÿòè âèäàì ðàñòèòåëüíîãî
ñûðüÿ. Íåîáõîäèìî îòìåòèòü, ÷òî äàííîå èññëåäî-
âàíèå ïðîâîäèëîñü äëÿ îòäåëüíûõ âèäîâ ôàðìàêî-
ïåéíîãî ðàñòèòåëüíîãî ñûðüÿ áåç ñîîòíåñåíèÿ ñ
âîçìîæíûì ïðèñóòñòâèåì èõ â ñáîðàõ. Êàê óæå
îòìå÷àëîñü íàìè [7], ïðè âûáîðå âåùåñòâ-ìàðêå-
ðîâ, åñëè ðå÷ü èäåò î ñòàíäàðòèçàöèè ñáîðîâ, âñå-
ãäà ñëåäóåò ðóêîâîäñòâîâàòüñÿ ñîñòàâîì êîíêðåò-
íîãî ñáîðà. Ñî÷åòàíèå âèäîâ ðàñòèòåëüíîãî ñû-
ðüÿ â ðàçíûõ êîìáèíàöèÿõ ïîçâîëÿåò óäåëÿòü îñî-
áîå âíèìàíèå îäíèì õàðàêòåðíûì âåùåñòâàì è
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