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Ðåçþìå. Èçó÷åíî íàëè÷èå îñòàòêîâ àêàðèöèäà â ì¸äå
è âîñêå ïîñëå îáðàáîòêè ï÷åëèíûõ ñåìåé ïðè âàððîàòîçå
àêàðèöèäîì  âàððîïëàñò Ì (ïðåïàðàò ïðåäñòàâëÿåò ñîáîé
äåðåâÿííûå ïëàñòèíû ðàçìåðîì 30õ200õ1.2 mm, ñîäåðæà-
ùèå ïî 600 mg ôëóâàëèíàòà). Ôëóâàëèíàò – Ñ
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– öèàíîïèðåòðîèäíûé èíñåêòîàêàðèöèä, âõîäÿùèé â ñî-
ñòàâ ïðåïàðàòîâ, ïðåäíàçíà÷åííûõ äëÿ çàùèòû ðàñòåíèé è
ìåäîíîñíûõ ï÷¸ë îò âðåäèòåëåé è ïàðàçèòîâ. Äëÿ ïðîâåäå-
íèÿ îïûòà â íà÷àëå àâãóñòà áûëî ïîäîáðàíî 10 ï÷åëèíûõ
ñåìåé ñ ðàñïëîäîì ñèëîé 16 ðàìîê, êîòîðûå îáðàáîòàëè
âàððîïëàñòîì Ì ïóò¸ì ðàâíîìåðíîãî ðàçìåùåíèÿ 2 ïëàñ-
òèí ìåæäó ñîòàìè ñðîêîì íà 30 äíåé, â ýòîì ñëó÷àå â
êàæäóþ ñåìüþ âíîñèëè ïî 1200.0 mg  ôëóâàëèíàòà. Ïî
èñòå÷åíèè ñðîêà îáðàáîòêè ÷åðåç 7 äíåé èç âñåõ ñåìåé
îòáèðàëè ðàñïëîäíûå ñîòû, ñîòû ïîñëå îòêà÷êè ì¸äà è
îáðàçöû  ïå÷àòíîãî ì¸äà è èññëåäîâàëè èõ íà íàëè÷èå
îñòàòêîâ äåéñòâóþùåãî âåùåñòâà. Âñåãî áûëî èçó÷åíî 20
ïðîá âîñêà è 10 ïðîá ì¸äà ìåòîäîì ãàçîæèäêîñòíîé õðîìà-
òîãðàôèè.Ïîëó÷åííûå ðåçóëüòàòû ïîäâåðãíóòû ñòàòèñòè-
÷åñêîé îáðàáîòêå. Â ðåçóëüòàòå ïðîâåä¸ííûõ èññëåäîâà-
íèé âûÿâëåíî, ÷òî â ñåìüÿõ ï÷¸ë, îáðàáîòàííûõ ïðåïàðà-
òîì, ñîäåðæàíèå ôëóâàëèíàòà â âîñêå, îòîáðàííîì èç
ðàìîê ñ ðàñïëîäîì, ñîñòàâëÿëî â ñðåäíåì  1.37±0.09 mg/kg
(1.2–1.5mg/kg), èç ðàìîê ñ ì¸äîì – 0.27±0.06 mg/kg (0.22–
0.36mg/kg), íåïîñðåäñòâåííî â ì¸äå – 0.005±0.001mg/kg
(0.004–0.006 mg/kg). Àíàëèç ïîëó÷åííûõ äàííûõ ñâèäå-
òåëüñòâóåò î òîì, ÷òî  ìàêñèìàëüíîå êîëè÷åñòâî îñòàòêîâ
ôëóâàëèíàòà ñîäåðæèòñÿ â ïðîáàõ âîñêà, ïîëó÷åííîãî îò
ðàìîê ñ ðàñïëîäîì. Cîäåðæàíèå äåéñòâóþùåãî âåùåñòâà
â âîñêå èç ðàñïëîäíûõ ñîòîâ äîñòîâåðíî ïðåâîñõîäèò àíà-
ëîãè÷íûå ïîêàçàòåëè âîñêà, èçúÿòîãî èç ìåäîâûõ ðàìîê
(td=11). Ïðè ýòîì îòìå÷åíî íèçêîå ñîäåðæàíèå ôëóâàëèíà-
òà â ì¸äå.Ðåçóëüòàòû ïðîâåä¸ííûõ  èññëåäîâàíèé ñîãëà-
ñóþòñÿ ñ äàííûìè, ïîëó÷åííûìè äðóãèìè àâòîðàìè â ðàç-
ëè÷íûõ ñòðàíàõ.

Ââåäåíèå
Îñíîâíûìè çàãðÿçíÿþùèìè âåùåñòâàìè ïðîäóêòîâ

ï÷åëîâîäñòâà ÿâëÿþòñÿ  ëåêàðñòâåííûå ñðåäñòâà, ïðèìå-
íÿåìûå äëÿ ëå÷åíèÿ ï÷åëèíûõ ñåìåé: àêàðèöèäû, àíòèáè-
îòèêè, ñóëüôàíèëàìèäû, ðåïåëëåíòû è äð. Êàê ïîêàçûâàåò
àíàëèç ñîâðåìåííûõ ñðåäñòâ áîðüáû ñ âàððîàòîçîì, ïðè-
ìåíÿåìûõ â Ðîññèéñêîì ï÷åëîâîäñòâå, çíà÷èòåëüíàÿ ÷àñòü
èç íèõ ïðåäñòàâëåíà õèìè÷åñêèìè ïðåïàðàòàìè íà îñíîâå
ôëóâàëèíàòà è àìèòðàçà, ÷òî ñîçäà¸ò óãðîçó çàãðÿçíåíèÿ
ïðîäóêòîâ ï÷åëîâîäñòâà îñòàòêàìè ëåêàðñòâåííûõ ïðåïà-
ðàòîâ, â ñâÿçè ñ ÷åì íåîáõîäèì ïîñòîÿííûé ìîíèòîðèíã
êà÷åñòâà ì¸äà, âîñêà, ïðîïîëèñà è ïûëüöû. Ïðîäóêòû ï÷å-
ëîâîäñòâà, òàêèå êàê ìåä, øèðîêî ïðèìåíÿþòñÿ â êà÷åñòâå
ïèùè è ëåêàðñòâ, è èõ çàãðÿçíåíèå ìîæåò ïðåäñòàâëÿòü
ñåðüåçíóþ îïàñíîñòü äëÿ çäîðîâüÿ ëþäåé [1, 2, 3]. Óñòàíîâ-
ëåíî, ÷òî èç ÷èñëà ïðèìåíÿåìûõ àêàðèöèäîâ, â ì¸äå è
âîñêå ÷àùå âñåãî ðåãèñòðèðóþòñÿ áðîìïðîïèëàò, êóìàôîñ
è ôëóâàëèíàò. Ýòè àêòèâíîäåéñòâóþùèå âåùåñòâà ÿâëÿþò-
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  Abstract. The presence of acaricide residues in honey
and wax after treatment of bee colonies at varroatosis with
varoplast M acaricide was studied (the drug is a wooden plates
of 30x200x1.2 mm in size, containing 600 mg off luvalinate).
Fluvalinate – C

26
H
22
ClF
3
N
2
O
3
 – an insectoacaricide of the cyano-

pyrethroid class of compounds, containing in preparations used
to protect plants and honey bees against pests and parasites.
For the experiment in early august, 10 bee colonies with a brood
of 16 frames of  strength were selected, and treated with
varroplast M by placing 2 plates evenly between the honeycombs
for a period of 30 days, in this case 1200.0mg fluvalinate was
applied to each family.  At the end of the treatment period, after
7 days, samples of sealed honey and wax were taken from all
colonies and studied for residues of the active substance. A
total of 20 wax samples and 10 honey samples were studied by
gas-liquid chromatography. The results are subjected to
statistical processing. As a result of the research, it was found
that in the bee colonies,  treated with the preparation, the
content of fluvalinate in wax selected from the brood frames
were averaged 1.37 ± 0.09 mg / kg (1.2–1.5 mg / kg), from the
honey frames – 0.27 ± 0.06 mg / kg (0.22–0.36 mg / kg), directly
in honey – 0.005 ± 0.001mg / kg (0.004–0.006 mg / kg). An
analysis of the data obtained indicates, that the maximum
amount of residues of fluvalinate is contained in wax samples,
obtained from the brood  framework. The content of the active
substance in wax from the brood combs reliably exceeds that of
wax  fromthe honey framework (td = 11). At the same time, low
content of fluvalinate in honey was noted.The data obtained
from the tests thus correspond to the results of studies of other
authors.
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ñÿ æèðîðàñòâîðèìûìè è íåëåòó÷èìè ñîåäèíåíèÿìè, ñïî-
ñîáíûìè íàêàïëèâàòüñÿ â ï÷åëèíîì âîñêå ïîñëå ëå÷åíèÿ
ï÷¸ë. Èíãðåäèåíòû ìèãðèðóþò èç âîñêà â ì¸ä â ïðîöåññå
õðàíåíèÿ [4]. Ïîâòîðíûå îáðàáîòêè ñïîñîáñòâóþò óâåëè÷å-
íèþ êîëè÷åñòâà îñòàòêîâ àêàðèöèäîâ â âîñêå. Âûÿâëåíî
çàãðÿçíåíèå âîñêà è ìåäà ïîñëå ïðèìåíåíèÿ â ñîîòâåò-
ñòâèè ñ øâåéöàðñêèì ðåãëàìåíòîì âåòïðåïàðàòîâ îñåíüþ,
ïîñëå ñáîðà ìåäà. Â òå÷åíèå ïîñëåäóþùåé âåñíû óðîâåíü
îñòàòêîâ, îáíàðóæåííûõ â ðàçëè÷íûõ ïðîäóêòàõ  ïîñëå
îáðàáîòêè àêàðèöèäàìè, ñíèæàëñÿ â ñëåäóþùåì ïîðÿäêå:
ñîòû ñ ðàñïëîäîì > ñîòû ñ ìåäîì > êîðì èç ñàõàðà ≥ ìåä [5].
Ìîíèòîðèíã îñòàòêîâ ïåñòèöèäîâ â ìåäå, âîñêå è ï÷åëàõ
ïîìîãàåò îöåíèòü ïîòåíöèàëüíûé ðèñê ýòèõ ïðîäóêòîâ äëÿ
çäîðîâüÿ ÷åëîâåêà è ïðåäñòàâëÿåò äàííûå î ìàñøòàáàõ
îáðàáîòêè ïåñòèöèäàìè, êîòîðûå ïðèìåíÿëèñü íà ïîëåâûõ
êóëüòóðàõ, îêðóæàþùèõ óëüè, à òàêæå î âåòåðèíàðíûõ ïðå-
ïàðàòàõ, èñïîëüçóåìûõ äëÿ ëå÷åíèÿ ï÷¸ë. Â Ðîññèéñêîé
Ôåäåðàöèè äëÿ òåðàïèè ï÷åëèíûõ ñåìåé ïðè âàððîàòîçå
øèðîêî ïðèìåíÿþò ðàçëè÷íûå ïðåïàðàòèâíûå ôîðìû àêà-
ðèöèäîâ, âêëþ÷àþùèå ôëóâàëèíàò: ïîëèìåðíûå, äåðåâÿí-
íûå ïëàñòèíû, êàðòîííûå òåðìè÷åñêèå ïëàñòèíû, êîíöåíò-
ðàòû ýìóëüñèé. Â ñâÿçè ñ ýòèì íåîáõîäèì ïîñòîÿííûé
êîíòðîëü ïðîäóêòîâ ï÷åëîâîäñòâà íà íàëè÷èå îñòàòêîâ äåé-
ñòâóþùåãî âåùåñòâà. Öåëüþ íàøèõ èññëåäîâàíèé ÿâèëîñü
èçó÷åíèå îñòàòêîâ ôëóâàëèíàòà â  ìåäå è âîñêå  ïîñëå
îáðàáîòêè ï÷åëèíûõ ñåìåé àêàðèöèäîì  âàððîïëàñò Ì.

Ìàòåðèàëû è ìåòîäû
Èçó÷àëè íàëè÷èå îñòàòêîâ àêàðèöèäà â ì¸äå è âîñêå

ïîñëå îáðàáîòêè ï÷åëèíûõ ñåìåé ýêñïåðèìåíòàëüíûìè
îáðàçöàìè âàððîïëàñòà Ì (ïðåïàðàò ïðåäñòàâëÿåò ñîáîé
äåðåâÿííûå ïëàñòèíû ðàçìåðîì 30õ200õ1.2 mm, ñîäåðæà-
ùèå ïî 600 mg ôëóâàëèíàòà.). Ôëóâàëèíàò – Ñ
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– öèàíîïèðåòðîèäíûé èíñåêòîàêàðèöèä, âõîäÿùèé â ñî-
ñòàâ ïðåïàðàòîâ, ïðåäíàçíà÷åííûõ äëÿ çàùèòû ðàñòåíèé è
ìåäîíîñíûõ ï÷¸ë îò âðåäèòåëåé è ïàðàçèòîâ. Êàê ïîêàçàëè
ïðåäâàðèòåëüíûå èññëåäîâàíèÿ, îáðàáîòêè ï÷åëèíûõ ñå-
ìåé âàððîïëàñòîì Ì ñíèæàþò ÷èñëåííîñòü êëåùåé V.
destructor â ñåìüÿõ ï÷¸ë íà 91,0±100,0% [6]. Äëÿ ïðîâåäå-
íèÿ îïûòà â íà÷àëå àâãóñòà áûëî ïîäîáðàíî 10 ï÷åëèíûõ
ñåìåé ñ ðàñïëîäîì ñèëîé 16 ðàìîê, êîòîðûå îáðàáîòàëè
âàððîïëàñòîì Ì ïóò¸ì ðàâíîìåðíîãî ðàçìåùåíèÿ 2 ïëàñ-
òèí ìåæäó ñîòàìè ñðîêîì íà 30 äíåé, â ýòîì ñëó÷àå â
êàæäóþ ñåìüþ âíîñèëè ïî 1200.0mg  ôëóâàëèíàòà. Ïî
èñòå÷åíèè ñðîêà îáðàáîòêè ÷åðåç 7 äíåé èç âñåõ ñåìåé
îòáèðàëè ðàñïëîäíûå ñîòû, ñîòû ïîñëå îòêà÷êè ì¸äà è
îáðàçöû  ïå÷àòíîãî ì¸äà è èññëåäîâàëè èõ íà íàëè÷èå

îñòàòêîâ äåéñòâóþùåãî âåùåñòâà. Âñåãî áûëî èçó÷åíî 20
ïðîá âîñêà è 10 ïðîá ì¸äà. Îïðåäåëåíèå ôëóâàëèíàòà â
ì¸äå è âîñêå ïðîâîäèëè â ñîîòâåòñòâèè ñ "Ìåòîäè÷åñêèìè
óêàçàíèÿìè ïî îïðåäåëåíèþ ôëóâàëèíàòà â ì¸äå è âîñêå
ìåòîäîì ãàçîæèäêîñòíîé õðîìàòîãðàôèè", óòâåðæä¸ííûìè
ÌÇ ÑÑÑÐ 29 èþëÿ 1991 ãîäà çà ¹ 6223-91. Ìåòðîëîãè÷åñ-
êàÿ õàðàêòåðèñòèêà ìåòîäà: ìèíèìàëüíî äåòåêòèðóåìîå
êîëè÷åñòâî – 0.2 ng, íèæíèé ïðåäåë îïðåäåëåíèÿ – 0.01mg/
kg [7]. Ïîëó÷åííûå ðåçóëüòàòû îáðàáàòûâàëè ñ ïîìîùüþ
ïðîãðàììû "ANOVA".

Ðåçóëüòàòû è îáñóæäåíèå
  Â ðåçóëüòàòå ïðîâåä¸ííûõ èññëåäîâàíèé âûÿâëåíî,

÷òî â ñåìüÿõ ï÷¸ë, îáðàáîòàííûõ ïðåïàðàòîì, ñîäåðæàíèå
ôëóâàëèíàòà â âîñêå, îòîáðàííîì èç ðàìîê ñ ðàñïëîäîì,
ñîñòàâëÿëî â ñðåäíåì 1.37±0.09 mg/kg (1.2–1.5mg/kg), èç
ðàìîê ñ ì¸äîì – 0.27±0.06 mg/kg (0.22–0.36mg/kg), íåïîñ-
ðåäñòâåííî â ì¸äå – 0.005±0.001mg/kg (0.004–0.006 mg/kg),
(òàáëèöà).

Àíàëèç ïîëó÷åííûõ äàííûõ ñâèäåòåëüñòâóåò î òîì, ÷òî
ìàêñèìàëüíîå êîëè÷åñòâî îñòàòêîâ ôëóâàëèíàòà ñîäåð-
æèòñÿ â ïðîáàõ âîñêà, ïîëó÷åííîãî îò ðàìîê ñ ðàñïëîäîì.
Ñîäåðæàíèå äåéñòâóþùåãî âåùåñòâà â âîñêå èç ðàñïëîä-
íûõ ñîòîâ äîñòîâåðíî ïðåâîñõîäèò  àíàëîãè÷íûå ïîêàçàòå-
ëè âîñêà, èçúÿòîãî  èç ìåäîâûõ ðàìîê (td=11). Ïðè ýòîì
îòìå÷åíî íèçêîå ñîäåðæàíèå ôëóâàëèíàòà â ì¸äå.Ðåçóëü-
òàòû íàøèõ èññëåäîâàíèé ñîãëàñóþòñÿ ñ äàííûìè, ïîëó-
÷åííûìè Tamim Alia, Abdullah Hatoum, Khawla Muhammad
[8], ãäå ïîñëå îäíîêðàòíîé îáðàáîòêè ï÷¸ë ôëóâàëèíàòîì,
ñîäåðæàíèå äåéñòâóþùåãî âåùåñòâà â ì¸äå áûëî çíà÷è-
òåëüíî ìåíüøå ÷åì â âîñêå è ñîñòàâëÿëî 0.000001 mg/kg è
0.02583 mg/kg ñîîòâåòñòâåííî. Èññëåäîâàíèå 135 îáðàç-
öîâ ì¸äà, îòîáðàííûõ îò ï÷åëèíûõ ñåìåé 9 ðàéîíîâ Òóð-
öèè, íà íàëè÷èå îñòàòêîâ ëåêàðñòâåííûõ ñðåäñòâ, âêëþ÷à-
þùèõ  ôëóâàëèíàò, ïîêàçàëè åãî îòñóòñòâèå â ïðîäóêòå [9].
Ïî äàííûì Bogdanov S. [5] èçó÷åíèå îñòàòêîâ ôëóâàëèíàòà
âåñíîé ñëåäóþùåãî ãîäà ïîñëå ïðåäøåñòâóþùåé îñåííåé
îáðàáîòêè ï÷¸ë  àïèñòàíîì ïîêàçàëî íàëè÷èå îñòàòêîâ
äåéñòâóþùåãî âåùåñòâà â âîñêå èç ðàìîê ñ ðàñïëîäîì â
êîëè÷åñòâå 2.9 mg/kg, â âîñêå èç ìåäîâûõ ñîòîâ – 0.1 mg/kg,
â ì¸äå – ≤ 0.001 mg/kg. Èññëåäîâàíèÿ, ïðîâåä¸ííûå the
European Agency for the evaluation of medicinal products
(EMEA/MRL/021–REV1/95) íà 25 ï÷åëèíûõ ñåìüÿõ, îáðàáî-
òàííûõ àïèñòàíîì, âûÿâèëî çíà÷èòåëüíûå îñòàòêè ôëóâà-
ëèíàòà â âîñêå (îò 0.2–5.5 äî 26.9 mg/kg), â ì¸äå êîëè÷åñòâî
äåéñòâóþùåãî âåùåñòâà ñîñòàâëÿëî ïðåèìóùåñòâåííî 10
µg/kg è òîëüêî â äâóõ ïðîáàõ – 12 è 42µg/kg [10]. Â Ãðåöèè
áûëî ïðîàíàëèçèðîâàíî 58 îáðàçöîâ ìåäà. Èç èññëåäîâàí-
íûõ ïðîá 60% ñîäåðæàëè ìåíåå 1 µg/kg äåéñòâóþùåãî
âåùåñòâà, â òî âðåìÿ êàê â îñòàëüíûõ îáðàçöàõ áûëè îáíà-
ðóæåíû êîíöåíòðàöèè äî 3,82 µg/kg. Óðîâåíü ôëþâàëèíàòà
â ì¸äå ñ ãîäàìè íå ïîâûøàëñÿ. Ñîäåðæàíèå ôëóâàëèíàòà
â 114 îáðàçöàõ èññëåäóåìîãî â ýòîò ïåðèîä âîñêà (â çàâèñè-
ìîñòè îò åãî âèäà) ñîñòàâëÿëî 0.4–30.14 ìã/êã [11]. Ïî
äàííûì Bogdanov S., Kilchenmann V. and Imdorf A. [12]
ôëóâàëèíàò â ñîòàõ ñ ðàñïëîäîì âàðüèðîâàë îò 0.2 äî 7.3
mg/kg â òå÷åíèå 15 ìåñÿöåâ ïîñëå ëå÷åíèÿ ñî ñðåäíåé
âåëè÷èíîé 1.9 mg/kg. Â óñëîâèÿõ ïîñòîÿííîãî ïðèìåíåíèÿ
ôëóâàëèíàòà îñòàòêè àêàðèöèäà âîçðàñòàëè è äîñòèãàëè
40–60 mg/êã ÷åðåç 6 ìåñÿöåâ. Ñîäåðæàíèå äåéñòâóþùåãî
âåùåñòâà â ì¸äå â òåõ æå ñåìüÿõ áûëî â 5 ðàç íèæå, ÷åì â
ðàñïëîäíûõ ñîòàõ. Óðîâåíü ôëóâàëèíàòà â ì¸äå â áîëü-
øèíñòâå ñîîòâåòñòâîâàë 0.003 mg/kg. Òàêèì îáðàçîì, ïîëó-
÷åííûå íàìè ýêñïåðèìåíòàëüíûå äàííûå ñîîòâåòñòâóþò
ðåçóëüòàòàì èññëåäîâàíèé äðóãèõ àâòîðîâ.

Çàêëþ÷åíèå
 Ìàêñèìàëüíîå êîëè÷åñòâî ïðåïàðàòà îáíàðóæåíî â

ïðîáàõ âîñêà, èçúÿòûõ èç ðàìîê ñ ðàñïëîäîì. Áîëåå íèçêèå
êîíöåíòðàöèè äåéñòâóþùåãî âåùåñòâà îòìå÷åíû  â âîñêå
èç ìåäîâûõ ðàìîê, à òàêæå íåïîñðåäñòâåííî â ì¸äå. Àíàëèç

Òàáëèöà. ñîäåðæàíèå ôëóâàëèíàòà â âîñêå è ì¸äå ïîñëå
îáðàáîòêè ï÷åëèíûõ ñåìåé    âàððîïëàñòîì ì (mg/kg,
M±m)
Table. The  content of fluvalinate in wax and honey after the
treatment of bee colonies with varroplast m (mg/kg, M±m)
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ðåçóëüòàòîâ ñîáñòâåííûõ èññëåäîâàíèé è ëèòåðàòóðíûõ
äàííûõ ñâèäåòåëüñòâóåò î íåîáõîäèìîñòè ìîíèòîðèíãà
ïðîäóêòîâ ï÷åëîâîäñòâà íà íàëè÷èå îñòàòêîâ àêàðèöèäîâ,
ïðèìåíÿåìûõ äëÿ ëå÷åíèÿ ï÷åëèíûõ ñåìåé ïðè âàððîàòîçå
íà ïàñåêàõ Ðîññèéñêîé Ôåäåðàöèè.
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