
chemical composition of pork was analyzed at the Krasnoyarsk Territorial Veterinary Laboratory. The
object of study was pigs of Large White breed. The research method was factorial one. The technique
for rationing animals’ needs for metabolizable energy allows using the factorial method based on the
knowledge of how much energy is needed for certain physiological functions (energy for sustaining
life, energy of heat production at nutrient metabolism, energy of heat and cold provision, energy for
producing products). Daily metabolizable energy requirement of fattening pigs of Large White breed
was calculated from the equations at the optimum temperature and at deviation from the critical
temperature. The technique for rationing animals’ needs for metabolizable energy makes it possible to
forecast exactly production performance of animals depending on their genetic potential, phy-
siological state and keeping conditions. It allows pig producers to organize science-based feeding of
animals and produce high-quality products with minimum costs for feeds, which make up 70% of
pork production costs.

Keywords: metabolizable energy, protein, fat, products, temperature, Large White pigs.
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ÏÐÈ ÈÑÏÎËÜÇÎÂÀÍÈÈ ÌÎËÎ×ÍÎÊÈÑËÎÉ ÄÎÁÀÂÊÈ

Ïðîâåäåíà îöåíêà ýôôåêòèâíîñòè ìîëî÷íîêèñëîé äîáàâêè ïðè ââåäåíèè åå â ðàöèîíû
ñ àêòèâèðîâàííûìè êîðìàìè öûïëÿò-áðîéëåðîâ. Îïðåäåëåí êîëè÷åñòâåííûé è êà÷åñòâåí-
íûé ñîñòàâ ìèêðîáèîöåíîçà îáðàçöîâ êîðìà, à òàêæå ïîñëåóáîéíûé ìèêðîöåíîç ñëåïûõ îò-
ðîñòêîâ êèøå÷íèêà 42-äíåâíîé ïòèöû. Èññëåäîâàíû îáðàçöû êîðìîâ: ÷èñòàÿ ÌÊÄ; ÌÊÄ,
ðàçáàâëåííàÿ äèñòèëëèðîâàííîé âîäîé äî 0,2 %; ÌÊÄ, äîáàâëåííàÿ â êîðì; ÌÊÄ â ãðàíóëàõ.
Ïîêàçàíû ðåçóëüòàòû ìèêðîöåíîçà ñëåïûõ îòðîñòêîâ êèøå÷íèêà öûïëÿò, êîòîðûì ñêàðìëè-
âàëè ðàöèîí ñ äîáàâëåíèåì ÌÊÄ â ðàçëè÷íîì ïðîöåíòíîì ñîîòíîøåíèè. Óñòàíîâëåíî, ÷òî
ãðàíóëèðîâàííûé êîðì äîëüøå ñîõðàíÿåò ïîëåçíûå ñâîéñòâà. Ãðàíóëèðîâàíèå è ñóøêà ïîâû-
øàåò óñòîé÷èâîñòü êîðìîñìåñè ê ïîðàæåíèþ ïëåñíåâûìè ãðèáàìè è ãíèëîñòíîé ìèêðîôëî-
ðîé. Ïåðåðàáîòêà êîðìîñìåñè òàêèì ñïîñîáîì ïîçâîëÿåò ïðîäëèòü åå õðàíåíèå äî 15 äíåé,
òåì ñàìûì äàåò âîçìîæíîñòü ãîòîâèòü äîñòàòî÷íîå êîëè÷åñòâî êîðìà äî ñëåäóþùåé ôàçû
êîðìëåíèÿ. Äîêàçàíî, ÷òî ïîòðåáëåíèå ÌÊÄ ñ àêòèâèðîâàííûì âûñîêîôåðìåíòíûì êîðìîì
â ñîñòàâå ãðàíóë óâåëè÷èâàåò ñîäåðæàíèå ìîëî÷íîêèñëûõ áàêòåðèé â ñëåïûõ îòðîñòêàõ êè-
øå÷íèêà öûïëÿò-áðîéëåðîâ â 10 ðàç, ïðè ýòîì êîëè÷åñòâî ëàêòîçîíåãàòèâíîé êèøå÷íîé ïà-
ëî÷êè ñíèæàåòñÿ â 17 ðàç.

Êëþ÷åâûå ñëîâà: ìîëî÷íîêèñëàÿ äîáàâêà, àêòèâèðîâàííûé âûñîêîôåðìåíòíûé êîðì,
öûïëÿòà-áðîéëåðû, ëàêòîáàêòåðèÿ, áèôèäîáàêòåðèÿ, ìèêðîöåíîç.

Çà ïîñëåäíèå äâà äåñÿòèëåòèÿ â ïðîìûøëåííîì ïòèöåâîäñòâå ïðèîá-
ðåëè àêòóàëüíîñòü ïðîáëåìû, ñâÿçàííûå ñî ñíèæåíèåì êîëîíèçàöèîííîé
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ðåçèñòåíòíîñòè ñëèçèñòîé îáîëî÷êè êèøå÷íèêà è ôàêòîðîâ åñòåñòâåííîé
ðåçèñòåíòíîñòè, îòâåòñòâåííûõ çà ïîääåðæàíèå ôèçèîëîãè÷åñêîãî ñòàòó-
ñà îðãàíèçìà ïòèöû. Øèðîêîå ïðèìåíåíèå àíòèáèîòèêîâ, íåñáàëàíñèðî-
âàííîå êîðìëåíèå è òåõíîëîãè÷åñêèé ñòðåññ îáóñëîâëèâàþò íàðóøåíèå
ñëîæèâøåãîñÿ ìèêðîáíîãî ðàâíîâåñèÿ è ïðîâîöèðóþò ðàçâèòèå äèñáàê-
òåðèîçà êèøå÷íèêà [1].

×àñòî çàáîëåâàåìîñòü ïòèöû â õîçÿéñòâàõ ñâÿçàíà ñ èçìåíåíèåì îá-
ëèãàòíîé ìèêðîôëîðû êèøå÷íèêà, òàê êàê ñîâðåìåííîå âåäåíèå îòðàñëè
ïðåäïîëàãàåò ñîäåðæàíèå ïòèöû â áîëüøèõ êîëè÷åñòâàõ â îãðàíè÷åííîì
ïðîñòðàíñòâå, ïðè êîòîðîì óâåëè÷èâàåòñÿ ìèêðîáíàÿ îáñåìåíåííîñòü
âîçäóõà è êîðìîâ. Â ñâÿçè ñ ýòèì èçìåíÿåòñÿ è áèîöåíîç êèøå÷íèêà öûï-
ëÿò-áðîéëåðîâ.

Ìíîãèìè àâòîðàìè èçó÷åíû ðàçëè÷íûå êîðìîâûå äîáàâêè, èõ âëèÿ-
íèå íà ïðîäóêòèâíîñòü è æèçíåäåÿòåëüíîñòü ïòèöû [2–5]. Äîêàçàíî, ÷òî
èñïîëüçîâàíèå ìîëî÷íîêèñëîé äîáàâêè (ÌÊÄ) ñ àêòèâèðîâàííûìè êîð-
ìàìè â ðàöèîíàõ öûïëÿò-áðîéëåðîâ ïîâûøàåò èõ çîîòåõíè÷åñêèå ïîêàçà-
òåëè. Òàê, ïðè ñîâìåñòíîì ïðèìåíåíèè àêòèâèðîâàííîãî êîðìà è ÌÊÄ
ïðîÿâëÿåòñÿ èõ ñèíåðãè÷åñêèé ýôôåêò: ñðåäíÿÿ æèâàÿ ìàññà öûïëÿò óâå-
ëè÷èâàåòñÿ íà 20 %, ñðåäíåñóòî÷íûé è âàëîâîé ïðèðîñòû – íà 21,0 % è
19,1 êã ñîîòâåòñòâåííî è ïðè ñíèæåíèè çàòðàò êîðìà íà 0,5 % [6].

Öåëü ðàáîòû – îöåíèòü ýôôåêòèâíîñòü ìîëî÷íîêèñëîé äîáàâêè ïðè
ââåäåíèè åå â ðàöèîíû ñ àêòèâèðîâàííûìè êîðìàìè ïðè âûðàùèâàíèè
öûïëÿò-áðîéëåðîâ.

Â çàäà÷è èññëåäîâàíèÿ âõîäèëî îïðåäåëèòü êîëè÷åñòâåííûé è êà÷åñò-
âåííûé ñîñòàâ ìèêðîáèîöåíîçà îáðàçöîâ êîðìà, à òàêæå ìèêðîöåíîç ñî-
ñòàâà ñëåïûõ îòðîñòêîâ 42-äíåâíûõ öûïëÿò-áðîéëåðîâ.

ÎÁÚÅÊÒÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Èçó÷åíèå ìèêðîáíîãî ñîñòàâà êîðìîâ ñ äîáàâëåíèåì ÌÊÄ ïðîâîäèëè
â Èíñòèòóòå ýêñïåðèìåíòàëüíîé âåòåðèíàðèè Ñèáèðè è Äàëüíåãî Âîñòîêà
(Íîâîñèáèðñê). Äëÿ ïåðâîãî èññëåäîâàíèÿ áûëè îïðåäåëåíû îáðàçöû èñ-
ñëåäóåìûõ êîðìîâ: ÌÊÄ â ÷èñòîì âèäå, ÌÊÄ ñ ðàçáàâëåíèåì âîäîé äî
0,2 %, ÌÊÄ ñ äîáàâëåíèåì â êîðìîñìåñü, ÌÊÄ ñ äîáàâëåíèåì â êîðìî-
ñìåñü è ïîñëåäóþùåé ãðàíóëÿöèåé è ñóøêîé äàííîãî êîðìà. Äëÿ îïðåäå-
ëåíèÿ êà÷åñòâåííîãî è êîëè÷åñòâåííîãî ñîñòàâà ìèêðîáèîöåíîçà ïðåäñòàâ-
ëåííûõ îáðàçöîâ íàâåñêè êîðìà (0,1 ã) ïîìåùàëè â ñòåðèëüíûé ôèçèîëî-
ãè÷åñêèé ðàñòâîð (0,9%-é ðàñòâîð NaCl). Ïîñëå ñåðèè ïîñëåäîâàòåëüíûõ
ðàçâåäåíèé ïðîèçâîäèëè ïîñåâ íà òâåðäûå è æèäêèå ïèòàòåëüíûå ñðåäû:
ÌÏÀ, ñðåäó Ýíäî, ÂÑÀ, áèôèäîãàð, ëàêòîáàãàð, êðîâÿíîé àãàð. Ó÷åò ðå-
çóëüòàòîâ îñóùåñòâëÿëè ïóòåì ïîäñ÷åòà âûðîñøèõ íà ïîâåðõíîñòè ñðåäû
êîëîíèé. Ïîñåâû èíêóáèðîâàëè ïðè òåìïåðàòóðå 37 �C â òå÷åíèå 48 ÷. Èñ-
ñëåäîâàíèÿ ïðîâîäèëè ïîâòîðíî ÷åðåç 15 äíåé.

Ñõåìà îïûòà ïî âûðàùèâàíèþ öûïëÿò-áðîéëåðîâ (n = 45)

Ãðóïïà Ðàöèîí êîðìëåíèÿ

Êîíòðîëüíàÿ Îñíîâíîé ðàöèîí (ÎÐ) ñ çàìåíîé çåðíà íà àêòèâèðîâàííûé
âûñîêîôåðìåíòíûé êîðì (ÀÂÊ)

Îïûòíàÿ:
1-ÿ ÎÐ + 0,2 % ÌÊÄ
2-ÿ ÎÐ + 0,3 % ÌÊÄ
3-ÿ ÎÐ + 0,5 % ÌÊÄ
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Ìèêðîáèîëîãè÷åñêîå èññëåäîâàíèå ñëåïûõ îòðîñòêîâ 42-äíåâíûõ öû-
ïëÿò-áðîéëåðîâ ïðîâîäèëè â Ìåäèêî-ñàíèòàðíîé ÷àñòè ¹ 1 Íîâîñèáèð-
ñêà. Áûëè âçÿòû îáðàçöû ñëåïûõ îòðîñòêîâ ÷åòûðåõ ãðóïï öûïëÿò-áðîéëå-
ðîâ: êîíòðîëüíîé, êîòîðîé ñêàðìëèâàëè îñíîâíîé ðàöèîí õîçÿéñòâà, è
îïûòíûõ, ïîëó÷àâøèõ êîðì ñ ðàçëè÷íîé êîíöåíòðàöèåé ÌÊÄ. Ñ öåëüþ
îïðåäåëåíèÿ êîëè÷åñòâà ëàêòîáàêòåðèé ïîñåâû êóëüòèâèðîâàëè íà ëàêòîà-
ãàðå, áèôèäîáàêòåðèè îáíàðóæèâàëè íà êóêóðóçíî-ëàêòîçíîé ñðåäå, ýøå-
ðèõèè – íà ñðåäå Ýíäî, óñëîâíî-ïàòîãåííûå ýíòåðîáàêòåðèè – íà àãàðå
Ñèììîíñà ñ äàëüíåéøåé èäåíòèôèêàöèåé ïî ôåðìåíòàòèâíûì ñâîéñòâàì
íà ñðåäàõ Ãèññà, Îëüêåíèöêîãî, Êëèãëåðà, ãåìîëèòè÷åñêè àêòèâíûå ïî÷-
âåííûå ãíèëîñòíûå áàöèëëû è ñòàôèëîêîêê – ïîñåâîì íà êðîâÿíîé àãàð,
ïðîòåé – íà ñêîøåííîì ìÿñî-ïåïòîííîì àãàðå.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Êà÷åñòâåííûé ñîñòàâ èññëåäóåìûõ êîðìîâ ïîêàçàë, ÷òî ê 15-ì ñóòêàì
â ÷èñòîé è ðàçáàâëåíîé ÌÊÄ, à òàêæå â êîðìîñìåñè ñ ÌÊÄ ïîÿâèëèñü
ïðèçíàêè áðîæåíèÿ è çàïàõ ïëåñåíè, ÷òî ÿâëÿåòñÿ ïðèçíàêîì ðàçâèòèÿ ãíè-
ëîñòíîé ìèêðîôëîðû, à òàêæå ïëåñíåâûõ ãðèáîâ. Ýòîãî íå ïðîèñõîäèò â
ãðàíóëèðîâàííîì êîðìå â ñâÿçè ñ íèçêîé âëàæíîñòüþ äàííîãî îáðàçöà.

Îðãàíîëåïòè÷åñêèå ïîêàçàòåëè êîðìîâ

Ðàöèîí 15-å ñóòêè

ÌÊÄ Ïðèçíàêè áðîæåíèÿ
ÌÊÄ â ðàçáàâëåííîì âèäå (0,2 %) » »
Êîðìîñìåñü ñ ÌÊÄ (0,2 %) Çàïàõ ïëåñåíè
ÀÂÊ ñ ÌÊÄ ïîñëå ãðàíóëèðîâàíèÿ (0,2 %) Íîðìà

Âñå ïðîáû êîðìà íà 1-å ñóòêè èññëåäîâàíèÿ ñîäåðæàëè â ñâîåì ñîñòàâå
ëàêòî- è áèôèäîáàêòåðèè â êîíöåíòðàöèè îò 1 � 105 äî 1 � 108 ÊÎÅ â 1 ã
(òàáë. 1). Íà 15-å ñóòêè â êîðìîñìåñè ñ ÌÊÄ ïîÿâèëàñü ïëåñíåâàÿ ìèêðî-
ôëîðà, â æèäêèõ êîðìàõ – êîêêîâàÿ ôëîðà.
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Ò à á ë è ö à 1
Êîëè÷åñòâåííûé ñîñòàâ ìèêðîáèîöåíîçà êîðìîâ ñ äîáàâëåíèåì ÌÊÄ

(ñðåäíåå ïî ãðóïïàì), ÊÎÅ/ã

Èñïîëüçîâàíèå ÌÊÄ Êîêêîâàÿ
ôëîðà Proteus Salmonella

Áèôèäî-
áàêòåðèè

Ëàêòîáàê-
òåðèè

Ïëåñíå-
âûå ãðèáû

1-å ñóòêè

ÌÊÄ – – – 1 � 108 1 � 106 –

ÌÊÄ ñ ðàçâåäåíèåì – – – 1 � 108 1 � 105 –

ÌÊÄ ñ äîáàâëåíèåì â êîðì 1 � 107 – – 1 � 106 1 � 107 –

ÌÊÄ ñ äîáàâëåíèåì â êîðì
(ñ ãðàíóëèðîâàíèåì)

1 � 106 – – 1 � 105 1 � 106 –

15-å ñóòêè

ÌÊÄ – – – 1 � 107 1 � 106 –

ÌÊÄ ñ ðàçâåäåíèåì 1 � 105 – – 1 � 106 1 � 105 –

ÌÊÄ ñ äîáàâëåíèåì â êîðì 3 � 107 – – 1 � 105 1 � 105 +

ÌÊÄ ñ äîáàâëåíèåì â êîðì
(ñ ãðàíóëèðîâàíèåì)

2,7 � 106 – – 1 � 105 1 � 106 –



Ïî ðåçóëüòàòàì èññëåäîâàíèé ìèêðîöåíîçà ñëåïûõ îòðîñòêîâ êèøå÷-
íèêà öûïëÿò-áðîéëåðîâ (òàáë. 2) âèäíî, ÷òî ìîëî÷íîêèñëûå áàêòåðèè íàõî-
äèëèñü â áîëüøåì êîëè÷åñòâå ó ïòèöû, ïîëó÷àâøåé êîðìîñìåñü ñ äîáàâëå-
íèåì ÌÊÄ. Òàêæå ó ýòèõ ãðóïï îòìå÷åíî ïîíèæåííîå ñîäåðæàíèå ëàêòîçî-
íåãàòèâíûõ E. coli ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé â 17 ðàç.

ÂÛÂÎÄÛ

1. Êîðìà ñ ÌÊÄ ïîñëå ãðàíóëÿöèè ñîõðàíÿþò ïîëåçíóþ ìîëî÷íîêèñ-
ëóþ ìèêðîôëîðó, íàèáîëåå óñòîé÷èâû ê ïîðàæåíèþ ïëåñíåâûìè ãðèáàìè
ïî ñðàâíåíèþ ñ îáû÷íîé êîðìîñìåñüþ, â êîòîðóþ äîáàâëÿþò ÌÊÄ ïåðåä
ñêàðìëèâàíèåì.

2. Êîðìà, ñîäåðæàùèå ÌÊÄ, ìîæíî ïðèìåíÿòü äî ñëåäóþùåé ôàçû
êîðìëåíèÿ öûïëÿò-áðîéëåðîâ (ñòàðò – ðîñò – ôèíèø) 15 äíåé.

3. Ïðè ââåäåíèè ÌÊÄ â ðàöèîíû öûïëÿò-áðîéëåðîâ óëó÷øàåòñÿ ìèê-
ðîöåíîç êèøå÷íèêà ïòèöû çà ñ÷åò óâåëè÷åíèÿ ìîëî÷íîêèñëûõ áàêòåðèé â
10 ðàç è ñíèæåíèÿ êîëè÷åñòâà óñëîâíî-ïàòîãåííîé ìèêðîôëîðû â 17 ðàç.
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Ò à á ë è ö à 2
Ìèêðîöåíîç ñëåïûõ îòðîñòêîâ êèøå÷íèêà 42-äíåâíûõ öûïëÿò-áðîéëåðîâ

Âèä ìèêðîîðãàíèçìà

Ãðóïïà

êîíòðîëü-
íàÿ

îïûòíàÿ

1-ÿ (ÌÊÄ 0,2 %) 2-ÿ (ÌÊÄ 0,3 %) 3-ÿ (ÌÊÄ 0,5 %)

Áèôèäîáàêòåðèè 108 109 109 109

Ëàêòîáàêòåðèè 105 106 105 106

Ýíòåðîêîêêè 105 105 105 105

Êëîñòðèäèè �103 �103 �103 �103

E. coli ëàêòîçîíåãàòèâíûå 17 ����5 �105 �105 �105

Äðóãèå óñëîâíî-ïàòîãåííûå
ýíòåðîáàêòåðèè �104 �104 �104 �104

Ñòàôèëîêîêê çîëîòèñòûé 0 0 0 0
Äðîææåâûå ãðèáû �104 �104 �104 �104
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CHANGES IN MICROCENOSIS
OF THE INTESTINE OF BROILER CHICKENS

AS INFLUENCED BY LACTIC ACID SUPPLEMENT

There was evaluated the effectiveness of lactic acid supplement when introduced into activated
feed diets for broiler chickens. There was determined the quantitative and qualitative composition of
the feed sample’s microbiocenosis as well as after-slaughter microcenosis of the blind intestinal
processes in a bird at 42 days of age. There were investigated the following feed samples: pure lactic
acid supplement (LAS); LAS diluted with distilled water to 0.2%; LAS added to feed; and pelleted
LAS. There are given results of the microcenosis of the blind intestinal processes in chickens, which
were fed with diets with different LAS percentage. It has been found that pelleted LAS keep their
wholesome qualities much longer. Pelleting and drying improve resistance of feed mixtures to mold
fungi and saprogenic microflora. Processing of feed mixtures in such a way makes it possible to
prolong storage up to 15 days, thereby allows preparing the sufficient amount of feeds before next
feeding. It has been proved that consumption of LAS with activated high-enzymatic feed in pellets ten
times increases the content of lactic acid bacteria in the blind intestinal processes of broiler chickens,
the number of lactose-negative coliform bacilli reducing 17 times.

Keywords: lactic acid supplement, activated high-enzymatic feed, broiler chickens, lacto-
bacillus, bifidobacterium, microcenosis.
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