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Àêòóàëüí³ñòü. Âàæëèâîþ ñêëàäîâîþ äëÿ îòðè-
ìàííÿ âèñîêèõ ñòàá³ëüíèõ âðîæà¿â çåðíîáîáîâèõ
êóëüòóð, çîêðåìà ñî¿, º çàõèñò ïîñ³â³â â³ä øê³äíèê³â
òà õâîðîá, ÿê³ ìîæóòü âïëèíóòè íà ïîêàçíèêè ïðî-
äóêòèâíîñò³ òà ÿêîñò³ çåðíà. Â ñèñòåì³ ³íòåãðîâàíî-
ãî õ³ì³÷íîãî çàõèñòó ñî¿ îñòàíí³ì ÷àñîì ðîçøè-
ðþºòüñÿ àñîðòèìåíò ïðåïàðàò³â [1], ùî çíèùóþòü
êë³ù³â, êîìàõ (³íñåêòèöèäè), ÿê³ çàñòîñîâóþòüñÿ â
ïåð³îä âåãåòàö³¿ êóëüòóðè ³ ìîæóòü ñòàíîâèòè íåáåç-
ïåêó äëÿ ëþäåé òà äîâê³ëëÿ.

Ó çâ’ÿçêó ç öèì âèíèêàº íåîáõ³äí³ñòü ïðîâåäåí-
íÿ äîñë³äæåíü, ìåòîþ ÿêèõ º ã³ã³ºí³÷íà îö³íêà ïî-
òåíö³éíî¿ íåáåçïåêè çàáðóäíåííÿ âðîæàþ ñî¿ ï³ñëÿ
çàñòîñóâàííÿ õ³ì³÷íèõ çàñîá³â çàõèñòó ðîñëèí, çîê-
ðåìà ³íñåêòèöèä³â.

Ìåòà äîñë³äæåííÿ – ã³ã³ºí³÷íà îö³íêà äèíàì³êè
âì³ñòó ³íñåêòèöèä³â ó ðîñëèíàõ ï³ñëÿ çàñòîñóâàííÿ
íà ïîñ³âàõ ñî¿.

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ
Âèâ÷åí³ ä³þ÷³ ðå÷îâèíè íàëåæàòü äî ð³çíèõ

õ³ì³÷íèõ êëàñ³â: ïîõ³äí³ ï³ðàçîë³â (òåáóôåíï³ðàä,

ôåíïðîêñ³ìàò); íåîí³êîòèíî¿ä³â (àöåòàì³ïðèä, ò³à-
ìåòîêñàì); ôîñôîðîðãàí³÷íèõ ñïîëóê (õëîðï³ðè-
ôîñ); ï³ðåòðî¿ä³â (öèïåðìåòðèí, á³ôåíòðèí, àëüôà-
öèïåðìåòðèí).

Íàòóðí³ äîñë³äæåííÿ âèêîíàí³ â óìîâàõ àãðîïðî-
ìèñëîâèõ êîìïëåêñ³â ãîñïîäàðñòâ ð³çíèõ ðåã³îí³â
Óêðà¿íè.

Ìåòåîðîëîã³÷í³ óìîâè íå â³äð³çíÿëèñü â³ä áàãà-
òîð³÷íèõ ïîêàçíèê³â.

Óìîâè çàñòîñóâàííÿ ³íñåêòèöèä³â â àãðîïðîìèñ-
ëîâîìó ñåêòîð³ íà ïîñ³âàõ ñî¿ íàâåäåíî â òàáëèö³ 1.

Ô³çèêî-õ³ì³÷íà õàðàêòåðèñòèêà ä³þ÷èõ ðå÷îâèí
ïðåïàðàò³â íàâåäåíà â òàáëèö³ 2.

Òîêñèêîëîã³÷íà õàðàêòåðèñòèêà ä³þ÷èõ ðå÷îâèí
ïðåïàðàò³â íàâåäåíà â òàáëèö³ 3.

Òåõí³êà – ÎÏØ-2000, àãðåãîâàíèé ç òðàêòîðîì
ÞÌÇ.

Â³äá³ð ïðîá äëÿ äîñë³äæåííÿ çä³éñíþâàëè çã³äíî
ç «Óíèôèöèðîâàííûìè ïðàâèëàìè îòáîðà ïðîá
ñåëüñêîõîçÿéñòâåííîé ïðîäóêöèè, ïðîäóêòîâ ïèòà-
íèÿ è îáúåêòîâ îêðóæàþùåé ñðåäû äëÿ îïðåäåëå-
íèÿ ìèêðîêîëè÷åñòâ ïåñòèöèäîâ». (Ìåòîäè÷í³ âêà-
ç³âêè ¹ 2051-79).
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Àêòóàëüí³ñòü. Ó çâ’ÿçêó ³ç øèðîêèì çàñòîñóâàííÿì çàñîá³â çàõèñòó ðîñëèí ï³ä ÷àñ âèðîùóâàííÿ ñî¿ âèíèêàº íå-
îáõ³äí³ñòü ïðîâåäåííÿ äîñë³äæåíü, ìåòîþ ÿêèõ º ã³ã³ºí³÷íà îö³íêà ïîòåíö³éíî¿ íåáåçïåêè çàáðóäíåííÿ âðîæàþ ñî¿ ï³ñëÿ çàñ-
òîñóâàííÿ ïåñòèöèä³â ³ çîêðåìà ³íñåêòèöèä³â.

Ìåòà: ã³ã³ºí³÷íà îö³íêà äèíàì³êè âì³ñòó ³íñåêòèöèä³â ó ðîñëèíàõ ï³ñëÿ çàñòîñóâàííÿ íà ïîñ³âàõ ñî¿.
Ìàòåð³àëè òà ìåòîäè. Ìàòåð³àëè – ä³þ÷³ ðå÷îâèíè äîñë³äæåíèõ ³íñåêòèöèäíèõ ïðåïàðàò³â, ðîñëèíè ñî¿ (çåëåíà ìàñà,

áîáè òà íàñ³ííÿ). Ìåòîäè – íàòóðíèé ã³ã³ºí³÷íèé åêñïåðèìåíò, âèñîêîåôåêòèâíà ð³äèííà õðîìàòîãðàô³ÿ, ãàçîð³äèííà õðîìà-
òîãðàô³ÿ, ñòàòèñòè÷í³ ìåòîäè.

Ðåçóëüòàòè. Íàéá³ëüøà êîíöåíòðàö³ÿ ä³þ÷èõ ðå÷îâèí âèçíà÷åíà â çåëåíèõ ðîñëèíàõ, äå îáðîáêà ïðîâîäèëàñü íà ðàíí³é
ñòàä³¿ ôîðìóâàííÿ êóëüòóðè (àöåòàì³ïðèä – 0,63 ìã/êã; ôåíïðîêñ³ìàò – 0,41 ìã/êã; ò³àìåòîêñàì – 0,21 ìã/êã).

Ó ðàç³ äâîêðàòíîãî çàñòîñóâàííÿ ïðåïàðàò³â, íàéá³ëüøà ê³ëüê³ñòü ïåñòèöèä³â áóëà âèçíà÷åíà â áîáàõ ³ íàñ³íí³ (àëüôà-öè-
ïåðìåòðèí – 0,51 ìã/êã; õëîðï³ðèôîñ, òåáóôåíï³ðàä – 0.35 ìã/êã).

Ïî ì³ð³ äîçð³âàííÿ êóëüòóðè òà ôîðìóâàííÿ áîá³â ³ íàñ³ííÿ, âì³ñò ä³þ÷èõ ðå÷îâèí ïîñòóïîâî çíèæóºòüñÿ ³ ÷åðåç 20-25 ä³á
çàëèøêè âèÿâëåí³ íà ìåæ³ àáî íèæ÷å ìåæ³ âèçíà÷åííÿ â³äïîâ³äíèõ ìåòîä³â.

Âèñíîâêè. Ó ïîëüîâèõ äîñë³äæåííÿõ îñòàòî÷í³ ê³ëüêîñò³ àëüôàöèïåðìåòðèíó, á³ôåíòðèíó, õëîðï³ðèôîñó, öèïåðìåòðèíó,
òåáóôåíï³ðàäó, ôåíïðîêñ³ìàòó, àöåòàì³ïðèäó, ò³àìåòîêñàìó â ðîñëèíàõ, áîáàõ òà íàñ³íí³ ñî¿ ïîñòóïîâî çíèæóâàëèñü ³ äî ïå-
ð³îäó çáîðó âðîæàþ íå ïåðåâèùóâàëè âñòàíîâëåí³ ã³ã³ºí³÷í³ ðåãëàìåíòè. Çà óìîâè äîòðèìàííÿ âñòàíîâëåíèõ ã³ã³ºí³÷íèõ òà
àãðîòåõí³÷íèõ ðåãëàìåíò³â çàñòîñóâàííÿ äîñë³äæóâàí³ ïðåïàðàòè ðîçêëàäàþòüñÿ â ðîñëèíàõ êóëüòóðè ïðîòÿãîì îäíîãî âåãå-
òàö³éíîãî ïåð³îäó ³ íå ñòàíîâëÿòü ïîòåíö³éíî¿ íåáåçïåêè äëÿ çäîðîâ’ÿ ñïîæèâà÷³â.

Êëþ÷îâ³ ñëîâà: ³íñåêòèöèäè, äèíàì³êà âì³ñòó, ã³ã³ºí³÷íà îö³íêà, ñîÿ.
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Âèçíà÷åííÿ çàëèøêîâèõ ê³ëüêîñòåé àëüôàöèïåð-
ìåòðèíó, á³ôåíòðèíó, õëîðï³ðèôîñó, öèïåðìåòðèíó,
òåáóôåíï³ðàäó, ôåíïðîêñ³ìàòó, àöåòàì³ïðèäó, ò³à-
ìåòîêñàìó â äîñë³äæóâàíèõ ïðîáàõ ïðîâåäåíî ìåòî-
äàìè ãàçîð³äèííî¿ õðîìàòîãðàô³¿ ç âèêîðèñòàííÿì
åëåêòðîííîçàõâàòíîãî ³ òåðìî³îííîãî äåòåêòîð³â òà
âèñîêîåôåêòèâíî¿ ð³äèííî¿ õðîìàòîãðô³¿ ç âèêîðèñ-
òàííÿì ÓÔ-äåòåêòîðà.

Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â äîñë³äæåíü
çä³éñíþâàëè çà ìåòîäîì [2], ³ ïðîâîäèëè çà äîïîìî-
ãîþ ïðîãðàìè IBM SPSS Statistics Base v.23 òà MS
Excel íà ïåðñîíàëüíîìó êîìï’þòåð³.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Ñ³ëüñüêîãîñïîäàðñüê³ êóëüòóðè çàéìàþòü îñîá-
ëèâå ì³ñöå â ëàíöþãó ì³ãðàö³¿ ïåñòèöèä³â â îá’ºêòàõ
íàâêîëèøíüîãî ñåðåäîâèùà, îñê³ëüêè çàáðóäíåííÿ
çàëèøêàìè ïåñòèöèä³â ðîñëèí òà âèðîùåíî¿ ïðî-
äóêö³¿ ñòàíîâèòü ïðÿìó íåáåçïåêó äëÿ ëþäèíè. Âàæ-
ëèâó ðîëü ó ïîïåðåäæåíí³ íåãàòèâíèõ íàñë³äê³â çàñ-
òîñóâàííÿ ïåñòèöèä³â ìàº êîíòðîëü âì³ñòó ¿õ
ä³þ÷èõ ðå÷îâèí â ðîñëèíí³é ïðîäóêö³¿ òà õàð÷îâèõ
ïðîäóêòàõ. Ðåçóëüòàòè äîñë³äæåííÿ âì³ñòó çàëèøêî-
âèõ ê³ëüêîñòåé äîñë³äæóâàíèõ ³íñåêòèöèä³â â ñî¿
íàâåäåíî â òàáëèö³ 4.

Çã³äíî îòðèìàíèõ äàíèõ (òàáë. 4), íàéá³ëüøà
êîíöåíòðàö³ÿ ä³þ÷èõ ðå÷îâèí âèçíà÷åíà â çåëåíèõ
ðîñëèíàõ, äå îáðîáêà ïðîâîäèëàñü íà ðàíí³é ñòàä³¿
ôîðìóâàííÿ êóëüòóðè (àöåòàì³ïðèä – 0,63 ìã/êã;
ôåíïðîêñ³ìàò – 0,41 ìã/êã; ò³àìåòîêñàì – 0,21 ìã/êã).

Ó ðàç³ äâîêðàòíîãî çàñòîñóâàííÿ ïðåïàðàò³â,
íàéá³ëüøà ê³ëüê³ñòü ïåñòèöèä³â áóëà âèçíà÷åíà â
áîáàõ ³ íàñ³íí³ (àëüôà-öèïåðìåòðèí – 0,51 ìã/êã;
õëîðï³ðèôîñ, òåáóôåíï³ðàä – 0,35 ìã/êã).

Íàâåäåí³ â òàáëèö³ 4 äàí³ âêàçóþòü íà òå, ùî ïî
ì³ð³ äîçð³âàííÿ êóëüòóðè òà ôîðìóâàííÿ áîá³â ³ íà-
ñ³ííÿ, âì³ñò ä³þ÷èõ ðå÷îâèí ïîñòóïîâî çíèæóºòüñÿ ³
÷åðåç 20-25 ä³á çàëèøêè âèÿâëåí³ íà ìåæ³ àáî íèæ-
÷å ìåæ³ ìåòîäó âèçíà÷åííÿ.

Âàðòî çàçíà÷èòè, ùî çà äàíèõ óìîâ íà øâèäê³ñòü
ðîçêëàäó ïðåïàðàòó âïëèâàþòü ÿê ìîðôîëîã³÷í³ òà
ô³ç³îëîãî-á³îõ³ì³÷í³ îñîáëèâîñò³ ðîñëèíè, òàê ³ ôî-
òîë³ç íà ïîâåðõí³ ðîñëèí òà ñòðó÷ê³â.

Ïðîâåäåí³ íàòóðí³ äîñë³äæåííÿ âêàçóþòü íà òå,
ùî âì³ñò ä³þ÷èõ ðå÷îâèí ïðåïàðàò³â Ôàñòàê, ÊÅ;
Åëüì³ðå ÊÑ; Ñóïåðê³ë Ôîðòå, ÊÅ; Ìàñàé,ÇÏ;
Ì³ðàëüä, ÊÑ: Àò³ê, ÂÏ; Îêòàíò, ÂÃ â ñî¿ ï³ä ÷àñ
çáîðó âðîæàþ (òàáë. 5) íå ïåðåâèùóþòü âñòàíîâëå-
íèõ ã³ã³ºí³÷íèõ íîðìàòèâ³â ³ ðåãëàìåíò³â áåçïå÷íî-
ãî çàñòîñóâàííÿ ïåñòèöèä³â ³ àãðîõ³ì³êàò³â [3, 4].

Âàæëèâó ðîëü â îö³íö³ åêîëîã³÷íèõ íàñë³äê³â çà-
ñòîñóâàííÿ ïåñòèöèä³â ìàº ê³ëüê³ñíà õàðàêòåðèñòè-
êà ïðîöåñ³â äåãðàäàö³¿ äîñë³äæóâàíèõ ðå÷îâèí â
ð³çíèõ ïðèðîäíèõ îá’ºêòàõ, â òîìó ÷èñë³ â ðîñëè-
íàõ.

Äëÿ îòðèìàííÿ ñåðåäíüî¿ ê³ëüê³ñíî¿ òà ÿê³ñíî¿
õàðàêòåðèñòèêè ïðîöåñ³â äåãðàäàö³¿ äîñë³äæóâàíèõ
ðå÷îâèí áóëà âèêîðèñòàíà åêñïîíåíö³éíà ìîäåëü,
çã³äíî ç ÿêîþ ïðîöåñàì ïåðåòâîðåííÿ ïåñòèöèä³â â
ð³çíèõ ïðèðîäíèõ îá’ºêòàõ â³äïîâ³äàº ê³íåòèêà
õ³ì³÷íèõ ðåàêö³é ïåðøîãî ïîðÿäêó.

Çà åêñïîíåíö³éíîþ ìîäåëëþ áóëè ðîçðàõîâàí³
êðèòåð³¿ øâèäêîñò³ ðîçïàäó äîñë³äæóâàíèõ ñïîëóê
òà âèçíà÷åí³ ïàðàìåòðè ñò³éêîñò³ ïðåïàðàò³â â ðîñ-
ëèíàõ ñî¿ (òàáë. 6).

Â³äîìî, ùî ê³ëüê³ñòü çàëèøê³â ïåñòèöèä³â â ðîñ-
ëèíàõ çàëåæèòü â³ä áàãàòüîõ ôàêòîð³â, â òîìó ÷èñë³
â³ä ãóñòîòè ïîñ³â³â, ôàçè ðîçâèòêó êóëüòóðè â ïåð³-
îä îáðîáêè, ñïîñîá³â çàñòîñóâàííÿ ïðåïàðàò³â òà ³í.

Òàáëèöÿ 1
Óìîâè çàñòîñóâàííÿ äîñë³äæóâàíèõ ïðåïàðàò³â íà ïîñ³âàõ ñî¿
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Òàáëèöÿ 2
Ô³çèêî-õ³ì³÷í³ âëàñòèâîñò³ ä³þ÷èõ ðå÷îâèí ïðåïàðàò³â
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Òàáëèöÿ 3
Ïàðàìåòðè ãîñòðî¿ òîêñè÷íîñò³, ïîäðàçíþþ÷à òà ñåíñèá³ë³çóþ÷à ä³ÿ äîñë³äæóâàíèõ ä³þ÷èõ ðå÷îâèí*

Ïðèì³òêè: 1. «ËÄ50» – ñåðåäíÿ ñìåðòåëüíà äîçà; 2. «ËÊ50» – ñåðåäíÿ ñìåðòåëüíà êîíöåíòðàö³ÿ; 3. * çà äàíèìè: 1 – PPDB (The University
of Hertfordshire Pesticide Properties DataBase), *2 – EFSA (European Food Safety Authority), *3 – JMPR (The Joint FAO/WHO Meeting on Pesticide
Residues); 4. Ì.-Ê. / Áþõëåð – ìàêñèì³çàö³éíèé òåñò Ìàãíóñîíà-Êë³ãìàíà íà ìîðñüêèõ ñâèíêàõ / íåàäüþâàíòíèé òåñò Áþõëåðà.

Ïðèì³òêè 1. «*» – âì³ñò ä³þ÷î¿ ðå÷îâèíè â äîñë³äæóâàíèõ çðàçêàõ íèæ÷å ìåæ³ âèçíà÷åííÿ ìåòîäó; 2. «**» – âì³ñò ä³þ÷î¿ ðå÷îâèíè â äîñ-
ë³äæóâàíèõ çðàçêàõ íèæ÷å ìåæ³ ê³ëüê³ñíîãî âèçíà÷åííÿ ìåòîäó.

Òàáëèöÿ 4
Âì³ñò çàëèøêîâèõ ê³ëüêîñòåé äîñë³äæóâàíèõ ³íñåêòèöèä³â â ñî¿

Ïðîñë³äêîâóºòüñÿ òåíäåíö³ÿ ïðèøâèäøåíîãî
ðóéíóâàííÿ ïåñòèöèä³â â ðàííüîñòèãëèõ ñîðòàõ
êóëüòóð ïîð³âíÿíî ç ï³çíüîñòèãëèìè.

Òàêà ³íôîðìàö³ÿ äîçâîëÿº îòðèìàòè çàãàëüíå
óÿâëåííÿ ùîäî äåãðàäàö³¿ ïðåïàðàò³â â ð³çíèõ ðå-
ã³îíàõ.
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Òàáëèöÿ 5
Ã³ã³ºí³÷í³ íîðìàòèâè òà ðåãëàìåíòè áåçïå÷íîãî çàñòîñóâà ííÿ ³íñåêòèöèä³â íà ïîñ³âàõ ñî¿

Ïðèì³òêè: 1. «k-1» – êîíñòàíòà øâèäêîñò³ ðóéíàö³¿; 2. «   50» – ïåð³îä ðîçêëàäàííÿ 50 % âèõ³äíî¿ ê³ëüêîñò³ ðå÷îâèíè; 3. «   95» – ïåð³îä ðîç-
êëàäàííÿ 95 % âèõ³äíî¿ ê³ëüêîñò³ ðå÷îâèíè; 4. «   99» – ïåð³îä ðîçêëàäàííÿ 99 % âèõ³äíî¿ ê³ëüêîñò³ ðå÷îâèíè; 5. «*» – çà äàíèìè University of
Hertfordshire Pesticides Properties DataBase.

Òàáëèöÿ 6
Øâèäê³ñòü ðóéíàö³¿ äîñë³äæóâàíèõ ïåñòèöèä³â â ðîñëèíàõ ñî¿

Ðåçóëüòàòè äîñë³äæåíü, îòðèìàíèõ â àãðîêë³ìà-
òè÷íèõ óìîâàõ Óêðà¿íè, ïîð³âíÿí³ ç ë³òåðàòóðíèìè
äàíèìè.

Òàê, ï³ä ÷àñ âèâ÷åííÿ âì³ñòó àëüôà-öèïåðìåòðè-
íó â ðàïñ³ (Ôðàíö³ÿ, ²ñïàí³ÿ) òà â öóêðîâîìó áóðÿêó
(Í³ìå÷÷èíà, Ãðåö³ÿ) àâòîðàìè âèçíà÷åíî, ùî âåëè-
÷èíà    50 ðîçêëàäàííÿ â êóëüòóðàõ êîëèâàºòüñÿ â ìå-
æàõ 3,7-7,3 äí³ çàëåæíî â³ä àãðîêë³ìàòè÷íèõ óìîâ
ðåã³îíó [5].

Äîñë³äæåííÿ ìåòàáîë³çìó àöåòàì³ïðèäó, ïðîâå-
äåí³ íà áàêëàæàíàõ, ÿáëóí³, êàïóñò³, ïîêàçàëè, ùî
ïðåïàðàò çàëèøàºòüñÿ íà ïîâåðõí³ ðîñëèí, òðàíñëî-
êàö³ÿ â íåîáðîáëåíèõ ÷àñòèíàõ áóëà äóæå ìàëîþ
(<1,0 %). Ïåð³îä íàï³âðîçêëàäó ï³ä ÷àñ ôîòîë³çó äî-
ð³âíþâàâ ~18-20 ä³á [6].

Çà äàíèìè [7], îñíîâíèì øëÿõîì çìåíøåííÿ çà-
ëèøê³â ò³àìåòîêñàìó â ðîñëèíàõ º ôîòîäåãðàäàö³ÿ,

   50 â ðîñëèíàõ â ñåðåäíüîìó ñòàíîâèòü 7,7-9,0 ä³á.
Äèíàì³êà âì³ñòó òåáóôåíï³ðàäó â ïëîäàõ òà ëèñ-

òÿõ ÿáëóí³ áóëà âèâ÷åíà ï³ä ÷àñ âåíòèëÿòîðíî¿ îá-
ðîáêè êóëüòóðè â óìîâàõ ë³ñîñòåïó Óêðà¿íè [8]. Àâ-
òîðàìè âèçíà÷åíî, ùî    50 òåáóôåíï³ðàäó â ïëîäàõ òà
ëèñòÿõ êîëèâàºòüñÿ â ìåæàõ 8,0-10,1 ä³á.

Ï³ä ÷àñ îáðîáêè êîðìîâèõ êóëüòóð ïðåïàðàòàìè,
ÿê³ ì³ñòÿòü õëîðï³ðèôîñ, âì³ñò ä³þ÷î¿ ðå÷îâèíè
çìåíøóâàâñÿ â³ä 8 ìã/êã äî 0,98 ìã/êã çà 20 ä³á. ×å-
ðåç 40 ä³á âì³ñò õëîðï³ðèôîñó áóâ íèæ÷å ìåæ³ àíà-
ë³òè÷íîãî ìåòîäó âèçíà÷åííÿ.

Àíàë³ç ë³òåðàòóðíèõ äàíèõ ³ âëàñíèõ äîñë³äæåíü
äîçâîëÿº çðîáèòè âèñíîâîê ïðî ç³ñòàâí³ñòü îòðèìà-
íèõ ðåçóëüòàò³â ùîäî ðîçïàäó âèâ÷åíèõ ³íñåêòè-
öèä³â â ñî¿.

Òàêèì ÷èíîì, ïîêàçàíî, ùî äîòðèìàííÿ àãðîòåõ-
í³÷íèõ âèìîã âèêîðèñòàííÿ âèâ÷åíèõ ïðåïàðàò³â íà
ñî¿ íå ïðèçâîäèòü äî ïîðóøåííÿ âñòàíîâëåíèõ
ã³ã³ºí³÷íèõ íîðìàòèâ³â ³, â³äïîâ³äíî, íå ñòâîðþº äî-
äàòêîâîãî ðèçèêó äëÿ ñïîæèâà÷³â.

ÂÈÑÍÎÂÊÈ
1. Ó ïîëüîâèõ äîñë³äæåííÿõ îñòàòî÷í³ ê³ëüêîñò³

àëüôàöèïåðìåòðèíó, á³ôåíòðèíó, õëîðï³ðèôîñó, öè-
ïåðìåòðèíó, òåáóôåíï³ðàäó, ôåíïðîêñ³ìàòó, àöåòà-
ì³ïðèäó, ò³àìåòîêñàìó â ðîñëèíàõ, áîáàõ òà íàñ³íí³
ñî¿ ïîñòóïîâî çíèæóâàëèñü ³ äî ïåð³îäó çáîðó âðî-
æàþ íå ïåðåâèùóâàëè âñòàíîâëåí³ ã³ã³ºí³÷í³ íîð-
ìàòèâè.

2. Çà óìîâè äîòðèìàííÿ âñòàíîâëåíèõ ã³ã³º-
í³÷íèõ òà àãðîòåõí³÷íèõ ðåãëàìåíò³â çàñòîñóâàííÿ,
äîñë³äæóâàí³ ïðåïàðàòè ðîçêëàäàþòüñÿ â ðîñëèíàõ
êóëüòóðè ïðîòÿãîì îäíîãî âåãåòàö³éíîãî ïåð³îäó ³
íå ñòàíîâëÿòü ïîòåíö³éíî¿ íåáåçïåêè äëÿ çäîðîâ’ÿ
ñïîæèâà÷³â.

Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü, ùî íå
ìàþòü êîíôë³êò ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ
òàêèì, ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³
ñòàòò³.
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Äæåðåëî ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿ àáî ãðîìàäñü-
êî¿ îðãàí³çàö³¿.
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Èíñòèòóò ãèãèåíû è ýêîëîãèè Íàöèîíàëüíîãî ìåäèöèíñêîãî óíèâåðñèòåòà
èìåíè À.À. Áîãîìîëüöà, Êèåâ, Óêðàèíà

profilactika@ukr.net
Àêòóàëüíîñòü. Â ñâÿçè ñ øèðîêèì ïðèìåíåíèåì ñðåäñòâ çàùèòû ðàñòåíèé ïðè âûðàùèâàíèè ñîè âîçíèêàåò íåîáõîäè-

ìîñòü ïðîâåäåíèÿ èññëåäîâàíèé, öåëüþ êîòîðûõ ÿâëÿåòñÿ ãèãèåíè÷åñêàÿ îöåíêà ïîòåíöèàëüíîé îïàñíîñòè çàãðÿçíåíèÿ óðî-
æàÿ ñîè ïîñëå ïðèìåíåíèÿ ïåñòèöèäîâ, è â ÷àñòíîñòè èíñåêòèöèäîâ.

Öåëü: ãèãèåíè÷åñêàÿ îöåíêà äèíàìèêè ñîäåðæàíèÿ èíñåêòèöèäîâ â ðàñòåíèÿõ ïîñëå ïðèìåíåíèÿ íà ïîñåâàõ ñîè.
Ìàòåðèàëû è ìåòîäû. Ìàòåðèàëû – äåéñòâóþùèå âåùåñòâà èññëåäîâàííûõ èíñåêòèöèäíûõ ïðåïàðàòîâ, ðàñòåíèÿ ñîè

(çåëåíàÿ ìàññà, áîáû è ñåìåíà). Ìåòîäû – íàòóðíûé ãèãèåíè÷åñêèé ýêñïåðèìåíò, âûñîêîýôôåêòèâíàÿ æèäêîñòíàÿ õðîìàòî-
ãðàôèÿ, ãàçîæèäêîñòíàÿ õðîìàòîãðàôèÿ, ñòàòèñòè÷åñêèå ìåòîäû.

Ðåçóëüòàòû. Íàèáîëüøàÿ êîíöåíòðàöèÿ äåéñòâóþùèõ âåùåñòâ îïðåäåëåíà â çåëåíûõ ðàñòåíèÿõ, ïðè ïðîâåäåíèè îáðà-
áîòêè íà ðàííåé ñòàäèè ôîðìèðîâàíèÿ êóëüòóðû (àöåòàìèïðèä – 0,63 ìã/êã, ôåíïðîêñèìàò – 0,41 ìã/êã, òèàìåòîêñàì –
0,21 ìã/êã).

Â ñëó÷àå äâóêðàòíîãî ïðèìåíåíèÿ ïðåïàðàòîâ, íàèáîëüøåå êîëè÷åñòâî ïåñòèöèäîâ áûëî îïðåäåëåíî â áîáàõ è ñåìåíàõ
(àëüôà-öèïåðìåòðèí – 0,51 ìã/êã, õëîðïèðèôîñ, òåáóôåíïèðàä – 0,35 ìã/êã).

Ïî ìåðå ñîçðåâàíèÿ êóëüòóðû è ôîðìèðîâàíèÿ áîáîâ è ñåìÿí, ñîäåðæàíèå äåéñòâóþùèõ âåùåñòâ ïîñòåïåííî ñíèæàëîñü
è ÷åðåç 20-25 ñóòîê îñòàòêè îáíàðóæåíû íà óðîâíå èëè íèæå ïðåäåëà îïðåäåëåíèÿ ñîîòâåòñòâóþùèõ ìåòîäîâ.

Âûâîäû. Â ïîëåâûõ èññëåäîâàíèÿõ îñòàòî÷íûå êîëè÷åñòâà àëüôà-öèïåðìåòðèíà, áèôåíòðèíà, õëîðïèðèôîñà öèïåðìåò-
ðèíà, òåáóôåíïèðàäà, ôåíïðîêñèìàòà, àöåòàìèïðèäà, òèàìåòîêñàìà â ðàñòåíèÿõ, áîáàõ è ñåìåíàõ ñîè ïîñòåïåííî ñíèæàëèñü
è ê ïåðèîäó ñáîðà óðîæàÿ íå ïðåâûøàëè óñòàíîâëåííûå ãèãèåíè÷åñêèå íîðìàòèâû. Ïðè óñëîâèè ñîáëþäåíèÿ óñòàíîâëåííûõ
ãèãèåíè÷åñêèõ è àãðîòåõíè÷åñêèõ ðåãëàìåíòîâ ïðèìåíåíèÿ èññëåäóåìûå ïðåïàðàòû ðàçëàãàþòñÿ â ðàñòåíèÿõ êóëüòóðû â òå-
÷åíèå îäíîãî âåãåòàöèîííîãî ïåðèîäà è íå ïðåäñòàâëÿþò ïîòåíöèàëüíîé îïàñíîñòè äëÿ çäîðîâüÿ ïîòðåáèòåëåé.

Êëþ÷åâûå ñëîâà: èíñåêòèöèäû, äèíàìèêà ñîäåðæàíèÿ, ãèãèåíè÷åñêàÿ îöåíêà, ñîÿ.

Îìåëü÷óê Ñ.Ò., Áëàãàÿ À.Â., Êîíäðàòþê Ì.Â., Ã³ðåíêî Ò.Â.
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HYGIENIC EVALUATION OF INSECTICIDES CONTENT DYNAMICS
IN PLANTS AFTER APPLICATION ON SOYA CROPS

Omelchuk S.T., Blagaya A.V., Kondratyuk M.V., Hyrenko T.V.

Institute of Hygiene and Ecology Bogomolets National Medical University, Kyiv, Ukraine
profilactika@ukr.net

Relevance. Taking into account the widespread application of plant protection products in soybean cultivation, there is a need for
research aimed at hygienic evaluation of the potential danger of soybean crop contamination after pesticide and in particular
insecticides application.

Objective of the study is a hygienic evaluation of insecticides content dynamics in plants after application on soya crops.
Materials and methods. Materials – active ingredients of the studied insecticidal preparations, soya plants (verdurous mass, beans

and seeds). Full-scale in-field hygienic experiment, high-performance liquid chromatography, gas-liquid chromatography, statistical
methods were used in the study.

Results. The highest concentration of active substances was determined in green plants, if processing had been performed at an
early stage of plant formation (acetamipride – 0.63 mg/kg, fenproximate – 0.41 mg/kg, thiamethoxam – 0.21 mg/kg).

In the case of twice repeated applications, the largest amount of pesticides was determined in beans and seeds (alpha-cypermethrin –
0.51 mg/kg, chlorpyrifos, tebufenpyrad – 0.35 mg/kg).

As the culture ripened and the formation of beans and seeds took place, the content of active substances gradually decreased and
after 20-25 days residues were found at or below the limit of determination for the corresponding methods.

Conclusions. The redidues of alpha-cypermethrin, bifenthrin, chlorpyrifos cypermethrin, tebufenpyrad, phenpyroximate,
acetamiprid, thiamethoxam in plants, beans and soybean seeds gradually decreased and did not exceed established hygienic standards
by the harvesting period in field studies. It is proved that if to follow the established hygienic and agrotechnical regulations for its
application, the studied insecticides dissipate or decompose in crop plants during one vegetative season and do not pose a potential
risk to the health of consumers.

Keywords: insecticides, content dynamics, hygienic evaluation, soya.
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