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BEEF FORCEMEAT QUALITY ASSESSMENT

Results of researches into grading beef forcemeat into PSE, DFD and NOR groups are
presented. Researches were carried out on the experimental setup, where the method for determining
polarizing properties of the tissue and calculating the dimensionless coefficient ki was realized. It has
been found that the frequency intervals with dynamic impedance fluctuations for forcemeat and meat
with longitudinal and cross fibers lie in the same frequency domain. Analysis of measurement results
and calculations carried out has demonstrated that NOR meat has the dimensionless coefficient ki �

1.9, DFD meat ki = 1.3 � 1.8, PSE meat ki � 1.2.
Keywords: forcemeat, rapid methods for meat quality determination, impedance, quality

groups, classification.
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ÂËÈßÍÈÅ ÔÈÒÎÐÅÃÓËßÒÎÐÎÂ ÍÀ ÁÈÎÕÈÌÈ×ÅÑÊÈÉ ÑÎÑÒÀÂ
ßÃÎÄ ÑÌÎÐÎÄÈÍÛ ×ÅÐÍÎÉ

Ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèé ïî èñïîëüçîâàíèþ ðåãóëÿòîðîâ ðîñòà è ðàçâè-
òèÿ ðàñòåíèé (ôèòîðåãóëÿòîðîâ) íà ïîñàäêàõ ñìîðîäèíû ÷åðíîé. Ïîëåâûå îïûòû ïðîâåäåíû
â Õàáàðîâñêîì ðàéîíå Õàáàðîâñêîãî êðàÿ íà îïûòíîì ó÷àñòêå Äàëüíåâîñòî÷íîãî íàó÷íî-èñ-
ñëåäîâàòåëüñêîãî èíñòèòóòà ñåëüñêîãî õîçÿéñòâà. Óñòàíîâëåíî, ÷òî âêëþ÷åíèå ðåãóëÿòîðîâ
ðîñòà è ðàçâèòèÿ â òåõíîëîãèþ ïðîèçâîäñòâà ñìîðîäèíû ÷åðíîé àêòèâèçèðîâàëî óíàñëåäî-
âàííûå ðàñòåíèÿìè ðîñòîðåãóëèðóþùèå, èììóíîñòèìóëèðóþùèå è àíòèñòðåññîâûå ñâîéñòâà
ê áèîòè÷åñêèì è àáèîòè÷åñêèì ôàêòîðàì âíåøíåé ñðåäû Ïðèàìóðüÿ, ÷òî ñïîñîáñòâîâàëî ïî-
âûøåíèþ óðîæàéíîñòè è êà÷åñòâà ÿãîä. Äëÿ âûÿâëåíèÿ ýôôåêòèâíîñòè ôèòîðåãóëÿòîðîâ
èçó÷åíû ñëåäóþùèå ïîêàçàòåëè: ìàññîâàÿ äîëÿ ñóõîãî âåùåñòâà, ìàññîâàÿ äîëÿ ñàõàðà è âèòà-
ìèíà Ñ. Ïî ðåçóëüòàòàì èññëåäîâàíèé ïî êîìïëåêñó ïîêàçàòåëåé âûäåëèëèñü ïðåïàðàòû Íî-
âîñèë, Èììóíîöèòîôèò.

Êëþ÷åâûå ñëîâà: ñìîðîäèíà ÷åðíàÿ, ðåãóëÿòîðû ðîñòà è ðàçâèòèÿ, ôèòîðåãóëÿòîðû, ñó-
õîå âåùåñòâî, ñàõàð, âèòàìèí Ñ.

Íà Äàëüíåì Âîñòîêå îäíîé èç íàèáîëåå ðàñïðîñòðàíåííûõ ÿãîäíûõ
êóëüòóð ÿâëÿåòñÿ ñìîðîäèíà ÷åðíàÿ [1, 2]. Ïèùåâàÿ öåííîñòü ñîêîâ è ïðî-
äóêòîâ èõ ïåðåðàáîòêè îïðåäåëÿåòñÿ õèìè÷åñêèì ñîñòàâîì èñõîäíûõ ÿãîä.
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Îäíî èç íàïðàâëåíèé óëó÷øåíèÿ êà÷åñòâà ÿãîäíîé ïðîäóêöèè – ïðèìåíå-
íèå ðåãóëÿòîðîâ ðîñòà è ðàçâèòèÿ [3, 4].

Öåëü íàñòîÿùåãî èññëåäîâàíèÿ – ðàçðàáîòêà òåõíîëîãèè ïðèìåíåíèÿ
ôèòîðåãóëÿòîðîâ ïðè ïðîèçâîäñòâå ÷åðíîé ñìîðîäèíû, îáåñïå÷èâàþùåé
ïîâûøåíèå êîëè÷åñòâà ñóõîãî âåùåñòâà, âèòàìèíà Ñ è ñàõàðà â óðîæàå
êóëüòóðû.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÈÊÀ ÈÑÑËÅÄÎÂÀÍÈÉ

Èññëåäîâàíèÿ ïðîâîäèëè íà ïîñàäêàõ ñìîðîäèíû ÷åðíîé ñîðòà Àëãà
îòäåëà ïëîäîâîäñòâà Äàëüíåâîñòî÷íîãî íàó÷íî-èññëåäîâàòåëüñêîãî èíñòè-
òóòà ñåëüñêîãî õîçÿéñòâà. Àãðîòåõíèêà – ïðèíÿòàÿ äëÿ Õàáàðîâñêîãî êðàÿ.
Íàñàæäåíèÿ ñìîðîäèíû ÷åðíîé ðàñïîëàãàþòñÿ íà òÿæåëûõ ïî ìåõàíè÷å-
ñêîìó ñîñòàâó äåðíîâî-ïîäçîëèñòûõ ïî÷âàõ, êîðíåîáèòàåìûé ñëîé êîòî-
ðûõ ñîñòàâëÿåò 15–22 ñì è ïîäñòèëàåòñÿ òÿæåëîé âîäîíåïðîíèöàåìîé
ãëèíîé. Ìèêðîðåëüåô ó÷àñòêîâ ïî÷òè íå èìååò âûðàæåííîãî ñêëîíà. Ñëó-
÷àåâ ãèáåëè êóñòîâ ñìîðîäèíû ÷åðíîé îò âûìîêàíèÿ íå îòìå÷àëîñü, õîòÿ
ïî÷âà â ìåæäóðÿäüÿõ åæåãîäíî ïåðåóâëàæíÿëàñü. Â öåëîì ïî÷âåííûå óñëî-
âèÿ áëàãîïðèÿòíû äëÿ ñìîðîäèíû ÷åðíîé.

Ìåòåîðîëîãè÷åñêèå óñëîâèÿ â ãîäû ïðîâåäåíèÿ îïûòîâ áûëè ðàçíîîá-
ðàçíûìè, äîâîëüíî ïîëíî îòðàæàëè îñîáåííîñòè ðåãèîíà. Ýòî ïîçâîëèëî
âûÿñíèòü âîçìîæíîñòè èñïîëüçîâàíèÿ èñïûòûâàåìûõ ïðåïàðàòîâ â êîí-
êðåòíûõ óñëîâèÿõ áèîòè÷åñêèõ è àáèîòè÷åñêèõ ôàêòîðîâ. Ïîãîäíûå óñëî-
âèÿ âåãåòàöèîííîãî ïåðèîäà 2008 ã. õàðàêòåðèçîâàëèñü ðàííåé è î÷åíü
òåïëîé âåñíîé, ñóõèì è æàðêèì ëåòîì. Çíà÷èòåëüíûå îñàäêè âûïàëè ëèøü
âî I è II äåêàäàõ èþëÿ, I äåêàäå àâãóñòà. Ñóõîé è òåïëîé âåñíîé (êîíåö àïðå-
ëÿ – ìàé), äîæäëèâûì õîëîäíûì è âåòðåíûì ëåòîì õàðàêòåðèçîâàëñÿ 2009 ã.

Ñõåìà îïûòîâ è òåõíîëîãè÷åñêèõ ïðèåìîâ:
1. Êîíòðîëü (áåç îáðàáîòêè).
2. Íîâîñèë – 50 ã/ãà (äâóêðàòíîå îïðûñêèâàíèå êóñòîâ ñìîðîäèíû â

ôàçå íà÷àëà öâåòåíèÿ è ÷åðåç 12 äíåé ïîñëå ïåðâîé îáðàáîòêè).
3. ÄÂ-47-4 – 10 ìë/10 ë âîäû (îïðûñêèâàíèå êóñòîâ ñìîðîäèíû â ôàçå

áóòîíèçàöèè è íà÷àëà öâåòåíèÿ).
4. Ãóìàò íàòðèÿ – 1,4 ã/1,5 ë âîäû (îïðûñêèâàíèå êóñòîâ ñìîðîäèíû â

ôàçå íà÷àëà öâåòåíèÿ).
5. Êîìïëåêñ 3 – 30 ìë/2 ë âîäû (îïðûñêèâàíèå êóñòîâ ñìîðîäèíû â

ôàçå íà÷àëà öâåòåíèÿ).
6. Àëüáèò – 1 ã/10 ë âîäû (îïðûñêèâàíèå êóñòîâ ñìîðîäèíû â ôàçå ðàñ-

ïóñêàíèÿ ïî÷åê, áóòîíèçàöèè è ÷åðåç 10 äíåé ïîñëå âòîðîé îáðàáîòêè).
7. Èììóíîöèòîôèò – 2 òàáëåòêè/3 ë âîäû (îïðûñêèâàíèå êóñòîâ ñìî-

ðîäèíû â ôàçå ðàñïóñêàíèÿ ïî÷åê, îêîí÷àíèÿ öâåòåíèÿ è ÷åðåç 20 äíåé
ïîñëå âòîðîé îáðàáîòêè).

8. Ýíåðãåí – 3 êàïñóëû/10 ë âîäû (îïðûñêèâàíèå â ôàçå áóòîíèçàöèè,
ïîñëå öâåòåíèÿ è â ôàçå èíòåíñèâíîãî ðîñòà ïëîäîâ).

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Âñå èñïîëüçóåìûå ôèòîðåãóëÿòîðû, ïîâûøàÿ ñòðåññîóñòîé÷èâîñòü ê
ôàêòîðàì îêðóæàþùåé ñðåäû, ñïîñîáñòâîâàëè óâåëè÷åíèþ ìàññîâîé äîëè
ñóõîãî âåùåñòâà ÷åðíîé ñìîðîäèíû (ñì. òàáëèöó).
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Â óñëîâèÿõ äåôèöèòà âëàãè è âûñîêèõ äíåâíûõ òåìïåðàòóð 2008 ã. êî-
ëè÷åñòâî ñóõîãî âåùåñòâà óâåëè÷èëîñü íà 1,4–3,1 % ïî ñðàâíåíèþ ñ êîí-
òðîëåì; ïðè èçáûòêå âëàãè è íåâûñîêèõ äíåâíûõ òåìïåðàòóðàõ 2009 ã. – íà
1,0–2,1 %. Â 2008 ã. ïðèìåíåíèå ñõåìû âàðèàíòîâ 2, 7, 3 ñ èñïîëüçîâàíèåì
Íîâîñèëà, Êîìïëåêñà 3 è ÄÂ-47-4 çíà÷èòåëüíî óâåëè÷èëî äîëþ ñóõîãî âå-
ùåñòâà ñîîòâåòñòâåííî íà 24, 27 è 20 % ïî îòíîøåíèþ ê êîíòðîëþ. Â
2009 ã. íàèáîëüøåå óâåëè÷åíèå äîëè ñóõîãî âåùåñòâà íàáëþäàëîñü â âàðè-
àíòàõ ñ èñïîëüçîâàíèåì Íîâîñèëà, Êîìïëåêñà 3, ÄÂ-47-4 ñîîòâåòñòâåííî
íà 27, 25 è 19 % ïî îòíîøåíèþ ê êîíòðîëþ. Â öåëîì ïîëó÷åííûå äàííûå
ñâèäåòåëüñòâóþò î òîì, ÷òî â ðàçíûå ïî êëèìàòè÷åñêèì óñëîâèÿì ãîäû ôè-
òîðåãóëÿòîðû èíäóöèðóþò óâåëè÷åíèå äîëè ñóõîãî âåùåñòâà.

ßãîäû ñìîðîäèíû ÷åðíîé öåíÿòñÿ çà âûñîêîå ñîäåðæàíèå áèîëîãè÷å-
ñêè àêòèâíûõ âåùåñòâ, â ÷àñòíîñòè âåùåñòâ àíòèîêñèäàíòíîé ãðóïïû. Îä-
íèì èç òàêèõ âåùåñòâ ÿâëÿåòñÿ âèòàìèí Ñ. Äàííûå òàáëèöû ñâèäåòåëüñòâó-
þò î òîì, ÷òî íà ðàñòåíèÿõ ñìîðîäèíû ÷åðíîé, îáðàáîòàííûõ ôèòîðåãóëÿ-
òîðàìè, ïîëó÷åí óðîæàé ÿãîä, áîëåå áîãàòûé âèòàìèíîì Ñ ïî îòíîøåíèþ
ê êîíòðîëþ íà 1,2–10 % â 2008 ã., íà 1,2–7,6 % â 2009 ã.

Ìàññîâàÿ äîëÿ ñàõàðà â ÿãîäàõ ñìîðîäèíû ÷åðíîé òàêæå áûëà âûøå â
âàðèàíòàõ ñ èñïîëüçîâàíèåì ôèòîðåãóëÿòîðîâ. Â 2008 ã. óâåëè÷åíèå äîëè
ñàõàðà ñîñòàâèëî îò 2 äî 25 %, â 2009 ã. – îò 4 äî 24 % ïî îòíîøåíèþ ê êîí-
òðîëþ.

ÂÛÂÎÄÛ

1. Èññëåäîâàíèÿ ïîêàçàëè, ÷òî âêëþ÷åíèå ôèòîðåãóëÿòîðîâ â òåõíîëî-
ãèþ ïðîèçâîäñòâà ñìîðîäèíû ÷åðíîé ñïîñîáñòâóåò ïîâûøåíèþ êà÷åñòâà
ÿãîä.

2. Ïðèìåíåíèå ôèòîðåãóëÿòîðîâ â 2008, 2009 ãã. ïîçâîëèëî óâåëè÷èòü â
ñðåäíåì êîëè÷åñòâî ñóõîãî âåùåñòâà íà 1,2–2,6 %, âèòàìèíà Ñ íà 1,2–8,8,
ñàõàðà íà 3,0–24,5 %.
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Âëèÿíèå ôèòîðåãóëÿòîðîâ íà áèîõèìè÷åñêèå ïîêàçàòåëè óðîæàÿ ÷åðíîé ñìîðîäèíû
ñîðòà Àëãà, %

Âàðèàíò

(ïðåïàðàò)

Ìàññîâàÿ äîëÿ

ñóõîãî âåùåñòâà âèòàìèíà Ñ îáùåãî ñàõàðà

2008 ã. 2009 ã. 2008 ã. 2009 ã. 2008 ã. 2009 ã.

Êîíòðîëü 11,4 10,7 0,080 0,078 5,2 5,0

Íîâîñèë, âý 14,2 13,6 0,088 0,084 5,3 5,2

ÄÂ–47-4, âð 13,7 12,8 0,081 0,080 5,5 5,3

Ãóìàò íàòðèÿ, âð 13,4 12,5 0,082 0,080 5,6 5,5

Àëüáèò, òïñ 13,1 11,8 0,084 0,082 6,0 5,9

Èììóíîöèòîôèò, òàá 12,8 11,7 0,088 0,083 6,5 6,2

Êîìïëåêñ 3, âð 14,5 13,4 0,083 0,082 6,3 5,9

Ýíåðãåí, æ 13,2 12,1 0,081 0,079 5,8 5,7
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EFFECT OF PHYTOREGULATORS
ON BIOCHEMICAL COMPOSITION OF BLACK CURRANT BERRIES

Results are given from investigations into the use of regulators of plant growth and development
(phytoregulators) in black currant plantations. Field experiments were conducted at the experimental
plot of the Far Eastern Research Institute of Agriculture in Khabarovsky District of Khabarovsk
Territory. It has been established that phytoregulators put in the process of black currant cultivation
intensified the inherited growth-regulating and immunostimulatory properties of plants and their
resistance to biotic and abiotic environmental factors of Amur region that increased yields and quality
of berries. To identify the efficiency of phytoregulators were studied the following indicators: mass
fraction of dry matter, mass fractions of sugar and vitamin C. As a result of research, Novosil and
Immunocitofit preparations were distinguished by a complex of indicators.

Keywords: black currant, regulators of plant growth and development, phytoregulators, dry
matter, sugar, vitamin C.
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