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ÏÐÈÌÅÍÅÍÈÅ ÊÀÏÐÎÍÎÂÎÉ È ÖÈÊËÎÃÅÊÑÀÍÊÀÐÁÎÍÎÂÎÉ ÊÈÑËÎÒ

ÄËß ÀÍÀËÈÇÀ ÁÅÍÇÎÉÍÎÉ È ÑÎÐÁÈÍÎÂÎÉ ÊÈÑËÎÒ

ÔÃÁÓ “Íàó÷íûé öåíòð ýêñïåðòèçû ñðåäñòâ ìåäèöèíñêîãî ïðèìåíåíèÿ” Ìèíçäðàâñîöðàçâèòèÿ,

Ìîñêâà, Ðîññèÿ

Èññëåäîâàíà âîçìîæíîñòü ïðèìåíåíèÿ êàïðîíîâîé è öèêëîãåêñàíêàðáîíîâîé êèñëîò äëÿ àíà-

ëèçà ñîîòâåòñòâåííî ñîðáèíîâîé è áåíçîéíîé êèñëîò. Íàëè÷èå äâîéíûõ ñâÿçåé â ìîëåêóëàõ

ñîðáèíîâîé è áåíçîéíîé êèñëîò çíà÷èòåëüíî óìåíüøàåò âðåìåíà óäåðæèâàíèÿ ñîåäèíåíèé ïî

ñðàâíåíèþ ñ èõ íàñûùåííûìè àíàëîãàìè (êàïðîíîâîé è öèêëîãåêñàíêàðáîíîâîé êèñëîòàìè)

íà õðîìàòîãðàôè÷åñêèõ êîëîíêàõ ñ àëêèëüíûìè çàìåñòèòåëÿìè. Íà êîëîíêàõ ñ ôåíèëüíûìè è

íèòðèëüíûìè çàìåñòèòåëÿìè ïðèñóòñòâèå äâîéíûõ ñâÿçåé îêàçûâàåò ìåíüøåå âëèÿíèå íà

óäåðæèâàíèå ñîåäèíåíèé. Íà õðîìàòîãðàôè÷åñêèõ êîëîíêàõ ñ àëêèëüíûìè çàìåñòèòåëÿìè ñ

èñïîëüçîâàíèåì èññëåäîâàííûõ ïîäâèæíûõ ôàç (ìåòàíîë, 20 ìÌ KH
2
PO

4
(ðÍ 3,0) èëè àöåòî-

íèòðèë, 20 ìÌ KH
2
PO

4
(ðÍ 3,0)) íåâîçìîæíî ðàçäåëèòü ñîðáèíîâóþ è áåíçîéíóþ êèñëîòû.

Îäíàêî íà êîëîíêàõ ñ íèòðèëüíûìè è ôåíèëüíûìè ñîðáåíòàìè ýòè êèñëîòû ðàçäåëÿþòñÿ.

Íàèëó÷øåå ðàçäåëåíèå êèñëîò äîñòèãíóòî íà êîëîíêå Äèàñôåð Ñ10ÑN.

Êëþ÷åâûå ñëîâà: ÂÝÆÕ; ñîðáèíîâàÿ êèñëîòà; áåíçîéíàÿ êèñëîòà.

Áåíçîéíàÿ è ñîðáèíîâàÿ êèñëîòû, à òàêæå èõ êàëèé-

íûå è íàòðèåâûå ñîëè [1 – 3] ïðèìåíÿþòñÿ â ôàðìàöåâòè-

÷åñêîé è ïèùåâîé ïðîìûøëåííîñòè êàê àíòèìèêðîáíûå

êîíñåðâàíòû. Êîíñåðâàíòû îïèñàíû â Áðèòàíñêîé è Àìå-

ðèêàíñêîé ôàðìàêîïåÿõ, îäíàêî ìåòîäèêè èõ àíàëèçà ñ

ïîìîùüþ ÂÝÆÕ â íèõ íå ïðèâåäåíû. Äëÿ õðîìàòîãðà-

ôèðîâàíèÿ ñîðáèíîâîé êèñëîòû íàèáîëåå ðàöèîíàëüíî

èñïîëüçîâàòü ïîäâèæíûå ôàçû ñ êèñëûì çíà÷åíèåì ðÍ

èëè c èîí-ïàðíûìè ðåàãåíòàìè [4]. Íåîáõîäèìî îòìå-

òèòü, ÷òî â ïðîäóêòàõ ïèòàíèÿ â êà÷åñòâå êîíñåðâàíòîâ

ìîãóò îäíîâðåìåííî ïðèìåíÿòüñÿ ñîðáèíîâàÿ è áåíçîé-

íàÿ êèñëîòû [5]. Ïðè îïðåäåëåíèè ñîðáèíîâîé è áåíçîé-

íîé êèñëîò â ïðîäóêòàõ ïèòàíèÿ ïðèìåíÿþò ìåòîä òîí-

êîñëîéíîé õðîìàòîãðàôèè (ÒÑÕ) èëè íîðìàëüíî-ôàçî-

âóþ ÂÝÆÕ. Ïðè ïðîâåäåíèè ÒÑÕ äëÿ àíàëèçà êèñëîò â

êà÷åñòâå ïîäâèæíîé ôàçû èñïîëüçóþò ñìåñü ðàñòâîðèòå-

ëåé: ïåòðîëåéíûé ýôèð – õëîðîôîðì – äèýòèëîâûé ýôèð

– ìóðàâüèíàÿ êèñëîòà (20,0: 8,0: 2,8: 1,2). Õðîìàòîãðàôè-

ðîâàíèå ïðîâîäÿò íà ïëàñòèíå “Ñèëóôîë ÓÔ 254”. Ïðè

àíàëèçå êèñëîò ìåòîäîì ÂÝÆÕ ïðèìåíÿþò õðîìàòîãðà-

ôè÷åñêóþ êîëîíêó, çàïîëíåííóþ ñèëèêàãåëåì “Ñèëàñîáð

600”, 5 ìêì. Â êà÷åñòâå ýëþåíòà ïðèìåíÿþò ñìåñü ðàñ-

òâîðèòåëåé: èçîîêòàí — äèýòèëîâûé ýôèð — óêñóñíàÿ

êèñëîòà (100: 12: 0,1). Ïîäãîòîâêà ïðîá îñíîâàíà íà èç-

âëå÷åíèè áåíçîéíîé è ñîðáèíîâîé êèñëîò èç ïèùåâûõ

ïðîäóêòîâ ïåðåãîíêîé ñ ïàðîì è/èëè ýêñòðàêöèåé îðãàíè-

÷åñêèìè ðàñòâîðèòåëÿìè [5].

Ñëåäóåò îòìåòèòü, ÷òî ïîäàâëÿþùåå áîëüøèíñòâî ëå-

êàðñòâåííûõ ïðåïàðàòîâ àíàëèçèðóåòñÿ â óñëîâèÿõ îáðà-

ùåííî-ôàçîâîé ÂÝÆÕ. Êðîìå òîãî, ïîäãîòîâêà ïðîá ëå-

êàðñòâåííûõ ïðåïàðàòîâ äëÿ íîðìàëüíî-ôàçîâîé õðîìà-

òîãðàôèè â áîëüøèíñòâå ñëó÷àåâ áîëåå òðóäî¸ìêà. Ïî

ýòîé ïðè÷èíå ýêñïåðèìåíòàëüíàÿ ÷àñòü ðàáîòû áûëà ïî-

ñâÿùåíà ðàçðàáîòêå õðîìàòîãðàôè÷åñêèõ óñëîâèé îïðå-

äåëåíèÿ ñîðáèíîâîé è áåíçîéíîé êèñëîò â óñëîâèÿõ îá-

ðàùåííî-ôàçîâîé õðîìàòîãðàôèè. Öåëü ðàáîòû — èññëå-

äîâàòü âîçìîæíîñòü ïðèìåíåíèÿ êàïðîíîâîé è

öèêëîãåêñàíêàðáîíîâîé êèñëîò äëÿ ïðîâåðêè ïðèãîäíî-

ñòè õðîìàòîãðàôè÷åñêîé ñèñòåìû ïðè àíàëèçå áåíçîéíîé

è ñîðáèíîâîé êèñëîò.

Ýêñïåðèìåíòàëíàÿ ÷àñòü

Ðàáîòà ïðîâîäèëàñü ñ èñïîëüçîâàíèåì õðîìàòîãðàôà

“Agilent” ñåðèÿ 1100 (Agilent Technologies, ÑØÀ). Ïðè

õðîìàòîãðàôèðîâàíèè ïðèìåíÿëè êîëîíêè ïðîèçâîäñòâà

ôèðì ÁèîÕèìÌàê (Ðîññèÿ) è Phenomenex (ÑØÀ). Èñ-

ïîëüçîâàëè êàïðîíîâóþ è öèêëîãåêñàíêàðáîíîâóþ êè-

ñëîòû ïðîèçâîäñòâà Fluka (ÑØÀ, Øâåéöàðèÿ), äëÿ õðî-
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Ðèñ. 1. Õðîìàòîãðàììà ðàçäåëåíèÿ ìîäåëüíîé ñìåñè áåíçîé-

íîé è öèêëîãåêñàíêàðáîíîâîé êèñëîò. Óñëîâèÿ àíàëèçà: êîëîí-

êà — Äèàñôåð-110-Ñ18, 100 � 4,0 ìì, 5 ìêì; ñêîðîñòü ïîòîêà —

0,8 ìë/ìèí; ïîäâèæíàÿ ôàçà — áóôåðíûé ðàñòâîð (ðÍ 3) — ìå-

òàíîë, 7:3; äåòåêòèðîâàíèå ïðè 210 íì. 1 — áåíçîéíàÿ êèñëîòà,

2 — öèêëîãåêñàíêàðáîíîâàÿ êèñëîòà.
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Ðèñ. 2. Õðîìàòîãðàììà ðàçäåëåíèÿ ìîäåëüíîé ñìåñè ñîðáèíî-

âîé è êàïðîíîâîé êèñëîò. Óñëîâèÿ àíàëèçà: êîëîíêà — Äèà-

ñôåð-110-Íèòðèë, 250 � 4,0 ìì, 5 ìêì; ñêîðîñòü ïîòîêà —

0,8 ìë/ìèí; ïîäâèæíàÿ ôàçà — áóôåðíûé ðàñòâîð (ðÍ 3) — àöå-

òîíèòðèë, 7:3; äåòåêòèðîâàíèå ïðè 210 íì. 1 — ñîðáèíîâàÿ êèñ-

ëîòà, 2 — êàïðîíîâàÿ êèñëîòà.



ìàòîãðàôèðîâàíèÿ — ñòàíäàðòíûå îáðàçöû áåíçîéíîé è

ñîðáèíîâîé êèñëîò (Sigma, ÑØÀ).

Ðåçóëüòàòû è èõ îáñóæäåíèå

Äëÿ áîëåå äåòàëüíîãî èññëåäîâàíèÿ óñëîâèé àíàëèçà

êèñëîò ïðîâåäåíà ñåðèÿ ýêñïåðèìåíòîâ ïî õðîìàòîãðàôè-

ðîâàíèþ ñîðáèíîâîé êèñëîòû è å¸ ïîëíîñòüþ íàñûùåí-

íîãî àíàëîãà — êàïðîíîâîé êèñëîòû è ñîîòâåòñòâåííî

áåíçîéíîé è öèêëîãåêñàíêàðáîíîâîé êèñëîòû ñ èñïîëü-

çîâàíèåì îñíîâíûõ òèïîâ ñîðáåíòîâ, êîòîðûå ïðèìåíÿ-

þòñÿ â îáðàùåííî-ôàçîâîé õðîìàòîãðàôèè. Íåêîòîðûå

ðåçóëüòàòû ðàçäåëåíèÿ ìîäåëüíûõ ñìåñåé ïðèâåäåíû â

òàáë. 1 è 2. Îïðåäåëåíî, ÷òî ïàðû ñîðáèíîâàÿ — áåíçîé-

íàÿ êèñëîòà è êàïðîíîâàÿ — öèêëîãåêñàíêàðáîíîâàÿ êè-

ñëîòà îáëàäàþò âåñüìà áëèçêèìè õðîìàòîãðàôè÷åñêèìè

ñâîéñòâàìè. Íàëè÷èå äâîéíûõ ñâÿçåé â ìîëåêóëàõ ñîðáè-

íîâîé è áåíçîéíîé êèñëîò çàìåòíî óìåíüøàþò âðåìåíà

óäåðæèâàíèÿ ñîåäèíåíèé (ðèñ. 1) ïî ñðàâíåíèþ ñ èõ íà-

ñûùåííûìè àíàëîãàìè íà õðîìàòîãðàôè÷åñêèõ êîëîíêàõ

ñ àëêèëüíûìè çàìåñòèòåëÿìè (Ñ12, Ñ16 è Ñ18). Íà êî-

ëîíêàõ ñ ôåíèëüíûìè ãðóïïèðîâêàìè (Äèàñôåð ôåíèë,

Synergi Polar) ïðèñóòñòâèå äâîéíûõ ñâÿçåé îêàçûâàåò

ìåíüøåå âëèÿíèå íà óäåðæèâàíèå ñîåäèíåíèé. Íà êîëîí-

êàõ ñ íèòðèëüíûìè çàìåñòèòåëÿìè (Äèàñôåð-110 íèòðèë,

Äèàñôåð Ñ10ÑN) ðàçëè÷èå â ãèäðîôîáíîñòè ñêàçûâàåòñÿ

â åù¸ ìåíüøåé ñòåïåíè (ðèñ. 2), ëèáî, â ñëó÷àå õðîìàòî-

ãðàôèðîâàíèÿ íà êîëîíêå Äèàñôåð-110 íèòðèë, áåíçîé-

íàÿ è öèêëîãåêñàíêàðáîíîâàÿ êèñëîòà íå ðàçäåëÿòñÿ

(òàáë. 1). Ñïåöèôè÷åñêàÿ ñîðáöèÿ áåíçîéíîé è ñîðáèíî-

âîé êèñëîò íà êîëîíêàõ ñ ôåíèëüíûìè è íèòðèëüíûìè

ñîðáåíòàìè îáóñëîâëåíà 	-	 âçàèìîäåéñòâèÿìè ìåæäó

	-ñâÿçÿìè ôóíêöèîíàëüíûõ ãðóïï ñîðáåíòîâ è ñèñòåìà-

ìè ñîïðÿæ¸ííûõ äâîéíûõ ñâÿçåé ìîëåêóë êèñëîò. Àíàëî-

ãè÷íàÿ ñåëåêòèâíîñòü êîëîíîê ñ äàííûìè ñîðáåíòàìè ê

áåíçîëüíûì êîëüöàì ñîåäèíåíèé íàáëþäàëàñü ïðè õðî-

ìàòîãðàôèðîâàíèè àíòèîêñèäàíòîâ áóòèëãèäðîêñèàíèçî-

ëà è áóòèëãèäðîêñèòîëóîëà [6, 7]. Êàïðîíîâàÿ è öèêëî-

ãåêñàíêàðáîíîâàÿ êèñëîòû ìîãóò áûòü èñïîëüçîâàíû äëÿ

ïðîâåðêè ïðèãîäíîñòè õðîìàòîãðàôè÷åñêîé ñèñòåìû ïðè

àíàëèçå ñîðáèíîâîé è áåíçîéíîé êèñëîò íà êîëîíêàõ ñ

íèòðèëüíûìè çàìåñòèòåëÿìè.

Íåîáõîäèìî îòìåòèòü, ÷òî íà õðîìàòîãðàôè÷åñêèõ êî-

ëîíêàõ ñ àëêèëüíûìè çàìåñòèòåëÿìè ñ èñïîëüçîâàíèåì

èññëåäîâàííûõ ïîäâèæíûõ ôàç íåâîçìîæíî ðàçäåëèòü

ñîðáèíîâóþ è áåíçîéíóþ êèñëîòû. Îäíàêî íà ñîðáåíòàõ

ñ íèòðèëüíûìè è ôåíèëüíûìè ãðóïïèðîâêàìè äàííûå

êèñëîòû äîëæíû ðàçäåëÿòüñÿ (òàáë. 3), ýëþèðîâàíèå ñî-

åäèíåíèé îñóùåñòâëÿåòñÿ â ñîîòâåòñòâèè ñ ÷èñëîì äâîé-

íûõ ñâÿçåé â ìîëåêóëå. Íàèëó÷øåå ðàçäåëåíèå áûëî äîñ-

òèãíóòî íà êîëîíêå Äèàñôåð Ñ10ÑN (ðèñ. 3). Êàïðîíîâàÿ

è öèêëîãåêñàíêàðáîíîâàÿ êèñëîòû îáëàäàþò áîëüøåé

ãèäðîôîáíîñòüþ è íà äàííîé êîëîíêå íå ðàçäåëÿþòñÿ.
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Ðèñ. 3. Õðîìàòîãðàììà ðàçäåëåíèÿ ìîäåëüíîé ñìåñè ñîðáèíî-

âîé, áåíçîéíîé, êàïðîíîâîé è öèêëîãåêñàíêàðáîíîâîé êèñëîò:

1 — ñîðáèíîâàÿ êèñëîòà, 2 — áåíçîéíàÿ êèñëîòà, 3 — êàïðîíî-

âàÿ è öèêëîãåêñàíêàðáîíîâàÿ êèñëîòû. Óñëîâèÿ àíàëèçà: êîëîí-

êà — Äèàñôåð-110-Ñ10ÑN, 250 � 4,0 ìì, 5 ìêì; ñêîðîñòü ïîòî-

êà — 0,8 ìë/ìèí; ïîäâèæíàÿ ôàçà — áóôåðíûé ðàñòâîð ìåòàíîë

(ðÍ 3), 7:3; äåòåêòèðîâàíèå ïðè 210 íì.

Ò à á ë è ö à 1

Õðîìàòîãðàôèðîâàíèå ìîäåëüíîé ñìåñè ñîðáèíîâîé è êàïðîíîíîé êèñëîò

Óñëîâèÿ õðîìàòîãðàôèè: êîëîíêà,

ïîäâèæíàÿ ôàçà, ñêîðîñòü ïîòîêà

Êîýôôèöèåíò ¸ìêîñòè Ñåëåêòèâíîñòü ñîðáåíòà

ê ïàðå êàïðîíîâàÿ /

ñîðáèíîâàÿ êèñëîòûñîðáèíîâîé êèñëîòû êàïðîíîâîé êèñëîòû

Äèàñôåð-110-Ñ16 150 � 4,0 ìì, àöåòîíèòðèë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 30:70, 0,8 ìë/ìèí

4,61 8,91 1,93

Äèàñôåð-110-ôåíèë 250 � 4,0 ìì, àöåòîíèòðèë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 30:70, 0,8 ìë/ìèí

3,37 5,02 1,49

Äèàñôåð-110-íèòðèë 250 � 4,0 ìì, àöåòîíèòðèë,

20 ìÌ KH
2
PO

4
(ðÍ 3,0), 30:70, 0,8 ìë/ìèí

1,69 2,07 1,22

Äèàñôåð-110-Ñ18 100 � 4,0 ìì, ìåòàíîë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 30:70, 0,8 ìë/ìèí

16,38 38,00 2,32

Äèàñôåð-110-ôåíèë 150 � 4,6 ìì, ìåòàíîë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 30:70, 1,0 ìë/ìèí

6,50 10,19 1,57

Äèàñôåð-110-íèòðèë 250 � 4,0 ìì, ìåòàíîë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 30:70, 0,8 ìë/ìèí

1,658 1,75 1,056

Äèàñôåð-110-Ñ18 100 � 4,0 ìì, ìåòàíîë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 50:50, 0,8 ìë/ìèí

3,51 8,15 2,32

Äèàñôåð-110-ôåíèë 150 � 4,6 ìì, ìåòàíîë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 50:50, 1,0 ìë/ìèí

2,26 3,26 1,44

Äèàñôåð-110-Ñ10ÑN 100 � 4,0 ìì, ìåòàíîë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 50:50, 0,8 ìë/ìèí

3,09 4,686 1,52

Synergi Polar 100 � 4,6 ìì, ìåòàíîë, 20 ìÌ KH
2
PO

4

(ðÍ 3,0), 50:50, 1,0 ìë/ìèí

2,92 4,06 1,39

Synergi Max RP 260 � 4,6 ìì, ìåòàíîë, 20 ìÌ KH
2
ÐÎ

4

(ðÍ 3,0), 40:60, 1,0 ìë/ìèí

2,545 4,27 1,677
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Ïîñòóïèëà 11.11.11

THE USE OF CAPROIC AND CYCLOHEXANECARBOXYLIC ACIDS

FOR DETERMINING BENZOIC AND SORBIC ACIDS

A. S. Osipov and E. B. Nechaeva

State Scientific Center for Drug Expertise and Control, Ministry of Public Health of the Russian Federation, Moscow, Russia

The possibility of using caproic and cyclohexanecarboxylic acids for determining sorbic and benzoic acids, respectively, has been studied. The presence of

double bonds in the molecules of sorbic and benzoic acids significantly reduces the retention times of these compounds in comparison to their saturated ana-

logues (caproic and cyclohexanecarboxylic acids) on the chromatographic columns with alkyl substituents. On the columns with phenyl and nitrile substitu-

ents, the presence of double bonds has less effect on the retention of compounds. By column chromatography on alkyl substituents with methanol – 20 mM

KH
2

PO
4

(pH 3.0) or acetonitrile – 20 mM KH
2

PO
4

(pH 3.0) mobile phases, it is impossible to separate sorbic and benzoic acids. However, these acids can be

separated on columns with sorbents containing nitrile and phenyl groups. The best separation of sorbic and benzoic acids was achieved on a Diasfer C10CN

column.

Key words: HPLC; benzoic acid; sorbic acid
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Ò à á ë è ö à 2

Õðîìàòîãðàôèðîâàíèå ìîäåëüíîé ñìåñè áåíçîéíîé è öèêëîãåêñàíêàðáîíîâîé êèñëîò

Óñëîâèÿ õðîìàòîãðàôèè: êîëîíêà,

ïîäâèæíàÿ ôàçà, ñêîðîñòü ïîòîêà

Êîýôôèöèåíò ¸ìêîñòè

Ñåëåêòèâíîñòü ñîðáåíòà ê ïàðå

öèêëîãåêñàíêàðáîíîâàÿ /

áåíçîéíàÿ êèñëîòûáåíçîéíîé êèñëîòû

Öèêëîãåêñàí

êàðáîíîâîé êèñëîòû

Äèàñôåð-110-Ñ16 150 � 4,0 ìì, àöåòîíèòðèë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 30:70, 0,8 ìë/ìèí

4,68 8,43 1,80

Äèàñôåð-110-ôåíèë 250 � 4,0 ìì, àöåòîíèòðèë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 30:70, 0,8 ìë/ìèí

3,63 4,98 1,39

Äèàñôåð-110-íèòðèë 250 � 4,0 ìì, àöåòîíèòðèë,

20 ìÌ KH
2
PO

4
(ðÍ 3,0), 30:70, 0,8 ìë/ìèí

1,85 2,06 1,116

Äèàñôåð-110-Ñ18 100 � 4,0 ìì, ìåòàíîë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 30:70, 0,8 ìë/ìèí

15,60 37,48 2,40

Äèàñôåð-110-ôåíèë 150 � 4,6 ìì, ìåòàíîë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 30:70, 1,0 ìë/ìèí

6,85 11,24 1,64

Äèàñôåð-110-íèòðèë 250 � 4,0 ìì, ìåòàíîë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 30:70, 0,8 ìë/ìèí

1,90 ñîåäèíåíèÿ

íå ðàçäåëÿþòñÿ

1,90 ñîåäèíåíèÿ

íå ðàçäåëÿþòñÿ

1,00

Äèàñôåð-110-Ñ18 100 � 4,0 ìì, ìåòàíîë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 50:50, 0,8 ìë/ìèí

3,80 8,334 2,19

Äèàñôåð-110-ôåíèë 150 � 4,6 ìì, ìåòàíîë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 50:50, 1,0 ìë/ìèí

2,30 3,54 1,54

Äèàñôåð-110-Ñ10ÑN 100 � 4,0 ìì, ìåòàíîë, 20 ìÌ

KH
2
PO

4
(ðÍ 3,0), 50:50, 0,8 ìë/ìèí

3,955 5,16 1,305

Synergi Polar 250 � 4,6 ìì, ìåòàíîë, 20 ìÌ KH
2
PO

4

(ðÍ 3,0), 50:50, 0,8 ìë/ìèí

3,13 4,53 1,45

Synergi Max RP 250 � 4,6 ìì, ìåòàíîë, 20 ìÌ KH
2
PO

4

(ðÍ 3,0), 40:60, 1,0 ìë/ìèí

2,61 4,13 1,584

Ò à á ë è ö à 3

Ñåëåêòèâíîñòü ñîðáåíòà ê ïàðå áåíçîéíàÿ/ñîðáèíîâàÿ êèñëîòû

Óñëîâèÿ õðîìàòîãðàôèè: êîëîíêà, ïîäâèæíàÿ ôàçà, ñêîðîñòü ïîòîêà

Ñåëåêòèâíîñòü ñîðáåíòà ê ïàðå

áåíçîéíàÿ/ñîðáèíîâàÿ êèñëîòû

Äèàñôåð-110-ôåíèë 250 � 4,0 ìì, àöåòîíèòðèë, 20 ìÌ KH
2
PO

4
(ðÍ 3,0), 30:70, 0,8 ìë/ìèí 1,077

Äèàñôåð-110-íèòðèë 250 � 4,0 ìì, àöåòîíèòðèë, 20 ìÌ KH
2
PO

4
(ðÍ 3,0), 30:70, 0,8 ìë/ìèí 1,094

Äèàñôåð-110-íèòðèë 250 � 4,0 ìì, ìåòàíîë, 20 ìÌ KH
2
PO

4
(ðÍ 3,0), 30:70, 0,8 ìë/ìèí 1,14

Äèàñôåð-110-Ñ10ÑN 100 � 4,0 ìì, ìåòàíîë, 20 ìÌ KH
2
PO

4
(ðÍ 3,0), 50:50, 0,8 ìë/ìèí 1,28

Synergi Polar 250 � 4,6 ìì, ìåòàíîë, 20 ìÌ KH
2
PO

4
(ðÍ 3,0), 50:50, 0,8 ìë/ìèí 1,07


