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Ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèé ïî îöåíêå ñòðóêòóðíûõ èçìåíåíèé çàìîðî-
æåííîãî êóðèíîãî ôàðøà â ïðîöåññå äåôðîñòàöèè è àâòîëèçà ñ ïîìîùüþ äèýëåêòðè÷å-
ñêîãî ìåòîäà èçìåðåíèÿ. Èññëåäîâàíèÿ ïðîâîäèëèñü íà ýêñïåðèìåíòàëüíîé óñòàíîâêå. Â
ñîñòàâ åå âõîäèò ñïåöèàëüíàÿ åìêîñòíàÿ ÿ÷åéêà ñ ôàðøåì è ïðåöèçèîííûé ïðèáîð äëÿ
èçìåðåíèÿ ýëåêòðè÷åñêèõ ïàðàìåòðîâ ÌÍÈÏÈ Å7-20. Óñòàíîâëåíî, ÷òî ïðè äåôðîñòà-
öèè è â õîäå àâòîëèçà ýëåêòðè÷åñêàÿ åìêîñòü ôàðøà ìîíîòîííî óâåëè÷èâàåòñÿ ñ 240 íÔ
äî ~ ,7 0 ìêÔ ïðè òåìïåðàòóðå îáðàçöà 9 ± 0,5 °Ñ. Ïî èñòå÷åíèè 3–4 ÷ ïðîèñõîäèò íà÷àëü-
íîå ðàçðóøåíèå êëåòî÷íûõ ìåìáðàí, ÷òî âûçûâàåò ðàçâèòèå îêèñëèòåëüíûõ ïðîöåññîâ â
ëèïèäàõ, êîòîðûå ëàâèíîîáðàçíî óñêîðÿþò äàëüíåéøóþ äåãðàäàöèþ êëåòî÷íûõ ñòðóê-
òóð.

Êëþ÷åâûå ñëîâà: êà÷åñòâî ôàðøà, äåôðîñòàöèÿ, àâòîëèç, ýëåêòðè÷åñêàÿ åìêîñòü.

Ñóùåñòâóþùèå â íàøåé ñòðàíå ìåòîäû è ñðåäñòâà êîíòðîëÿ êà÷åñòâà è
áåçîïàñíîñòè ïðîäóêöèè æèâîòíîãî ïðîèñõîæäåíèÿ òðóäîåìêè è òðåáóþò
äëèòåëüíûõ îðãàíîëåïòè÷åñêèõ èëè àíàëèòè÷åñêèõ ïðîöåäóð [1, 2]. Â ñâÿçè
ñ ýòèì ïðîáëåìà ñîçäàíèÿ íîâûõ ýêñïðåññ-ìåòîäîâ îöåíêè êà÷åñòâà ìÿñ-
íûõ ïðîäóêòîâ îñòàåòñÿ âåñüìà àêòóàëüíîé [3–5].

Èç ìåòîäîâ îöåíêè êà÷åñòâà ñëåäóåò âûäåëèòü âûñîêî÷óâñòâèòåëüíûå
è ñêîðîñòíûå ìåòîäû, îñíîâàííûå íà èçìåíåíèè ýëåêòðè÷åñêèõ ñâîéñòâ
ìÿñà îò õàðàêòåðà ïðîòåêàíèÿ àâòîëèçà â ìÿñå, â òîì ÷èñëå è äèýëüêîìåò-
ðè÷åñêèé ìåòîä [6–8]. Îñíîâó äèýëüêîìåòðèè ñîñòàâëÿåò îïðåäåëåíèå äè-
ýëåêòðè÷åñêîé ïðîíèöàåìîñòè âåùåñòâà è òàíãåíñà óãëà ïîòåðü [9]. Ìåòîä
øèðîêî èñïîëüçóåòñÿ â ïðîìûøëåííîñòè ïðè êîíòðîëå ñîñòîÿíèÿ ðàçëè÷-
íûõ ìàòåðèàëîâ, êà÷åñòâà ñûðüÿ è ïðîäóêöèè, à òàêæå ïàðàìåòðîâ ðàçëè÷-
íûõ òåõíîëîãè÷åñêèõ ïðîöåññîâ [10, 11].
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Öåëü èññëåäîâàíèÿ – ýêñïåðèìåíòàëüíàÿ ïðîâåðêà âîçìîæíîñòè ïðè-
ìåíåíèÿ äèýëüêîìåòðè÷åñêîãî ìåòîäà äëÿ îöåíêè ñòðóêòóðíûõ èçìåíåíèé
ãîâÿæüåãî ôàðøà â ïðîöåññå äåôðîñòàöèè è àâòîëèçà.

Èññëåäîâàíèÿ ïðîâåäåíû íà ýêñïåðèìåíòàëüíîé óñòàíîâêå è ïî ìå-
òîäèêå, êîòîðûå îïèñàíû â ðàáîòàõ [12, 13]. Èçìåðèòåëüíàÿ êþâåòà âû-
ïîëíåíà â âèäå êðóãëîãî ïëîñêîïàðàëëåëüíîãî êîíäåíñàòîðà, â
ìåæýëåêòðîäíîì ïðîñòðàíñòâå êîòîðîãî ôîðìèðîâàëîñü îäíîðîäíîå
ýëåêòðè÷åñêîå ïîëå [9]. Åìêîñòü ïðîá ôàðøà îïðåäåëÿëè ñ ïîìîùüþ èç-
ìåðèòåëÿ èììèòàíñà ÌÍÈÏÈ Å7-20, ïîçâîëÿþùåãî èçìåðÿòü ýëåêòðè-
÷åñêèå ïàðàìåòðû ïî ÷åòûðåõòî÷å÷íîé ìîñòîâîé ñõåìå íà ÷àñòîòàõ
25 Ãö – 1 ÌÃö [14].

Ïðè èçìåðåíèè ýëåêòðè÷åñêîé åìêîñòè ÷åòêî ôèêñèðîâàëñÿ ôàçîâûé
ïåðåõîä âîäû çàìîðîæåííîãî ôàðøà èç îäíîé òåðìîäèíàìè÷åñêîé ôàçû â
äðóãóþ ïðè åãî äåôðîñòàöèè (ðèñ. 1).

Ïîñëå ðàçìîðàæèâàíèÿ êþâåòà ñ îáðàçöîì ôàðøà îõëàæäàëàñü â
áîêñå-õîëîäèëüíèêå ÌÒÍ-35Â äî òåìïåðàòóðû 9 ± 0,5 °Ñ. Òåìïåðàòóðà
êîíòðîëèðîâàëàñü òåðìîìåòðîì ÅÒÐ-104 ñ ïîãðåøíîñòüþ èçìåðåíèé
± 1,5 %.

Êàê âèäíî èç ðèñ. 1, õàðàêòåð èçìåíåíèÿ åìêîñòè íîñèò ìîíîòîííî
âîçðàñòàþùèé õàðàêòåð è ïðèáëèæàåòñÿ ê ïîñòîÿííîìó çíà÷åíèþ åìêîñòè
Ñ = 70 ìêÔ. Ýòîò ôàêò ïîäòâåðäèë ýêñïåðèìåíò, ïðîâåäåííûé ïî èñòå÷å-
íèè îäíèõ ñóòîê (ðèñ. 2).

Âûáðîñ âûõîäíîãî ñèãíàëà â èíòåðâàëå âðåìåíè 30–33 ìèí ñâÿçàí ñî
ñáîåì, ïðîèçîøåäøèì ïðè åãî ïåðåäà÷å íà ïåðñîíàëüíûé êîìïüþòåð äëÿ
ïîñòðîåíèÿ ãðàôè÷åñêîé çàâèñèìîñòè ýëåêòðè÷åñêîé åìêîñòè îò âðåìåíè
(ñì. ðèñ. 2).

Ïî èñòå÷åíèè 3 ÷ íàáëþäàëèñü ïåðèîäè÷åñêèå èçìåíåíèÿ ýëåêòðè÷å-
ñêîé åìêîñòè, õàðàêòåð êîòîðûõ èäåíòè÷åí èçìåíåíèÿì èìïåäàíñà îáðàç-
öà ôàðøà èç ãîâÿäèíû ñî ñâîéñòâàìè PSE (ðèñ. 3) [14].

Òàêèì îáðàçîì, óñòàíîâëåíî, ÷òî ïðè äåôðîñòàöèè è àâòîëèçå ýëåê-
òðè÷åñêàÿ åìêîñòü ôàðøà ìîíîòîííî óâåëè÷èâàåòñÿ ñ 240 íÔ äî ~ ,7 0 ìêÔ
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Ðèñ. 1. Äèíàìèêà çàâèñèìîñòè ýëåêòðè÷åñêîé åìêîñòè êóðè-
íîãî ôàðøà ïðè åãî äåôðîñòàöèè (äàòà ïðîâåäåíèÿ îïûòà

09.09.2013 ã., íà÷àëî ýêñïåðèìåíòà 13 ÷ 47 ìèí)

ï
Ô



ïðè òåìïåðàòóðå îáðàçöà 9 ± 0,5 °Ñ. Ïî èñòå÷åíèè 3–4 ÷ ïðîèñõîäèò íà-
÷àëüíîå ðàçðóøåíèå êëåòî÷íûõ ìåìáðàí, ÷òî âûçûâàåò ðàçâèòèå îêèñëè-
òåëüíûõ ïðîöåññîâ â ëèïèäàõ, êîòîðûå ëàâèíîîáðàçíî óñêîðÿþò äàëüíåé-
øóþ äåãðàäàöèþ êëåòî÷íûõ ñòðóêòóð [15].
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ASSESSMENT OF STRUCTURAL CHANGES
IN CHICKEN FORCEMEAT

BASED UPON ELECTRIC CAPACITY MEASUREMENTS

Results are given from researches into assessment of structural changes in frozen chicken
forcemeat during defrosting and autolysis by means of a technique for measuring their dielectric
properties. The researches were conducted on an experimental installation made up of a special
condenser with forcemeat and the device for measuring electric parameters, MNIPI E7-20. It has
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been established that, while defrosting and in the course of autolysis, electric capacity of forcemeat is
monotonously increasing from 240 nF to ~ .7 0 �F at the temperature of a sample of 9.0 ± 0.5 �C.
After 3 to 4 hours have passed, the initial destruction of cell membranes occurs that causes the
development of lipid oxidation processes, which result in the further avalanche-like degradation of
cell structures.

Keywords: forcemeat quality, defrosting, autolysis, electric capacity.

ÓÄÊ 338.45:637.521.42(571.1)

Í.Ñ. ÌÎÈÑÅÅÂÀ, ìëàäøèé íàó÷íûé ñîòðóäíèê, àñïèðàíò,
À.Ò. ÈÍÅÐÁÀÅÂÀ, êàíäèäàò òåõíè÷åñêèõ íàóê, âåäóùèé íàó÷íûé ñîòðóäíèê

ÃÍÓ Ñèáèðñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ïåðåðàáîòêè
ñåëüñêîõîçÿéñòâåííîé ïðîäóêöèè Ðîññåëüõîçàêàäåìèè

e-mail: atinerbaeva@yandex.ru

ÀÍÀËÈÇ ÏÐÅÄÏÎ×ÒÅÍÈÉ ÏÎÒÐÅÁÈÒÅËÅÉ
ÏÐÈ ÂÛÁÎÐÅ ÄÅËÈÊÀÒÅÑÎÂ ÈÇ ÐÀÇÍÛÕ ÂÈÄÎÂ ÌßÑÀ

Ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ ïðåäïî÷òåíèé ïîòðåáèòåëåé ïðè âûáîðå
äåëèêàòåñîâ èç ðàçíûõ âèäîâ ìÿñà. Ïðîâåäåí îïðîñ 680 æèòåëåé Íîâîñèáèðñêîé îáëàñòè
ñ ïðèìåíåíèåì ìåòîäà ñëó÷àéíîé âûáîðêè. Ïîòðåáèòåëè ðàçäåëåíû íà ïÿòü ãðóïï ïî
óðîâíþ ñðåäíåìåñÿ÷íîãî äîõîäà. Ïðè óâåëè÷åíèè äîõîäà îò 5000 ð. è áîëåå âîçðàñòàåò
äîëÿ ïîòðåáëåíèÿ äåëèêàòåñîâ. Âî âñåõ ãðóïïàõ ñ óâåëè÷åíèåì äîõîäà óâåëè÷èâàåòñÿ êî-
ëè÷åñòâî ðåñïîíäåíòîâ (îò 58,1 äî 80,9 %), íå âûäåëÿþùèõ îïðåäåëåííûé âèä ìÿñà, èç
êîòîðîãî îíè ïðèîáðåòàþò äåëèêàòåñû, à ïðåäïî÷èòàþùèõ óïîòðåáëÿòü èçûñêàííûå
ïðîäóêòû èç ðàçíîîáðàçíîãî ñûðüÿ. Â ãðóïïàõ ñ íèçêèì óðîâíåì äîõîäà ðåñïîíäåíòû îò-
äàþò ïðåäïî÷òåíèå äåëèêàòåñàì èç ìÿñà ïòèöû, ñâèíèíû, à çàòåì èç ãîâÿäèíû, ÷òî ñâÿ-
çàíî ñ óâåëè÷åíèåì öåíû òàêèõ èçäåëèé. Ñ ïîâûøåíèåì óðîâíÿ äîõîäà ðåñïîíäåíòû
îòäàþò áîëüøåå ïðåäïî÷òåíèå äåëèêàòåñàì èç ñâèíèíû, ãîâÿäèíû è çàòåì èç ìÿñà ïòè-
öû.

Êëþ÷åâûå ñëîâà: ïîòðåáèòåëè, äåëèêàòåñû, îïðîñ, ðåñïîíäåíòû.

Áîëüøîå âîçäåéñòâèå íà âûáîð òîâàðà ïîòðåáèòåëåì îêàçûâàåò ýêîíî-
ìè÷åñêîå ïîëîæåíèå ÷åëîâåêà, îïðåäåëÿåìîå óðîâíåì è ñòàáèëüíîñòüþ
ðàñõîäíîé ÷àñòè åãî áþäæåòà [1]. Îáúåì ðîññèéñêîãî ðûíêà èçäåëèé ìÿñî-
ïåðåðàáàòûâàþùåé îòðàñëè äîñòèãàåò 1,65 ìëí ò â ãîä. Ñîîòíîøåíèå ïðî-
äóêöèè ðàçíûõ öåíîâûõ íèø åæåãîäíî ìåíÿåòñÿ â ñòîðîíó óâåëè÷åíèÿ
äîðîãîñòîÿùåé ïðîäóêöèè. Â íàñòîÿùåå âðåìÿ íà ìÿñíûå èçäåëèÿ äîðîãî-
ãî ñåãìåíòà ïðèõîäèòñÿ îêîëî 20 %, è åãî äîëÿ åæåãîäíî óâåëè÷èâàåòñÿ íà
2–3 % [2].

Ïî îïðåäåëåíèþ Å.Ï. Ãîëóáêîâà, «ðûíî÷íûé ñåãìåíò» – ýòî ãðóïïà
ïîòðåáèòåëåé, õàðàêòåðèçóþùàÿñÿ ðåàêöèåé íà ïðåäëàãàåìûé ïðîäóêò è
íà íàáîð ìàðêåòèíãîâûõ ñòèìóëîâ. Îíè ìîãóò òðåáîâàòü ðàçíûå ïðîäóê-
òû, ïîýòîìó ê íèì íåîáõîäèìî ïðèëàãàòü ðàçíûå ìàðêåòèíãîâûå ñòèìó-
ëû [3].

Öåëü ðàáîòû – ïðîàíàëèçèðîâàòü ïðåäïî÷òåíèÿ ïîòðåáèòåëåé Íîâî-
ñèáèðñêîé îáëàñòè ñ ðàçíûì óðîâíåì äîõîäà ïðè âûáîðå äåëèêàòåñîâ èç
ðàçíûõ âèäîâ ìÿñà.
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