
170

ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ² ÊË²Í²×ÍÀ ÌÅÄÈÖÈÍÀ. 2013. ¹ 2 (59)

Îäí³ºþ ³ç âàæëèâèõ ïðîáëåì ìåäè÷íî¿ åêî-
ëîã³¿ ³ ã³ã³ºíè äîâê³ëëÿ º îõîðîíà àãðîåêîñèñòåì
â³ä íåãàòèâíîãî âïëèâó ³íòåíñèô³êàö³¿ òà õ³ì³-
çàö³¿ ñ³ëüñüêîãî ãîñïîäàðñòâà, õ³ì³÷íîãî çà-
áðóäíåííÿ íàâêîëèøíüîãî ñåðåäîâèùà, ùî
âåäå äî íàêîïè÷åííÿ â ïðîäóêòàõ ðîñëèííèöòâà
³ òâàðèííèöòâà ð³çíèõ òîêñè÷íèõ ðå÷îâèí,
îñîáëèâî í³òðàò³â ³ í³òðèò³â. Ïîðÿä ç íàäõîä-
æåííÿì àçîòó ó âèãëÿä³ àçîòíèõ äîáðèâ,
ïðèáëèçíî òàêà æ ê³ëüê³ñòü àçîòó íàäõîäèòü ó
á³îñôåðó ó âèãëÿä³ îêñèä³â â³ä çãîðÿííÿ ïàëèâà
³ ç âèêèäàìè ïðîìèñëîâèõ ï³äïðèºìñòâ. Âíåñîê
í³òðîñïîëóê àíòðîïîãåííîãî ³ òåõíîãåííîãî
ïîõîäæåííÿ â çàãàëüíîìó êðóãîîá³ãó àçîòó ïî-
ñò³éíî çðîñòàº, ùî çóìîâëþº çá³ëüøåííÿ í³ò-
ðàò-í³òðèòíîãî íàâàíòàæåííÿ íà ëþäèíó [1–3].

 Â³äîìî, ùî íàäõîäæåííÿ í³òðàò³â òà ³íøèõ
íåîðãàí³÷íèõ ïðåêóðñîð³â îêñèäó àçîòó ó âåëè-
êèõ ê³ëüêîñòÿõ ìîæå âèêëèêàòè ð³çí³ ïîðó-
øåííÿ ôóíêö³îíàëüíîãî ñòàíó îðãàí³çìó –
ìåòãåìîãëîá³íåì³þ, òêàíèííó ã³ïîêñ³þ, âñòàíî-
âëåíà òàêîæ ¿õ çäàòí³ñòü äî ñòðóìîãåííî¿ é
³ìóíîäåïðåñèâíî¿ ä³¿ [4, 5].

Åêñïåðèìåíòàëüí³ òà åï³äåì³îëîã³÷í³ äî-
ñë³äæåííÿ ï³äòâåðäæóþòü ðîëü í³òðàò³â ÿê
ïîïåðåäíèê³â N-í³òðîçîñïîëóê – ãðóïè ðå÷îâèí
ç âèðàæåíîþ êàíöåðîãåííîþ é åìáð³îòîêñè÷-
íîþ ä³ºþ [6, 7].

Òðèâàëå âèñîêå í³òðàòíî-í³òðèòíå íàâàí-
òàæåííÿ íà îðãàí³çì ëþäèíè ìîæå áóòè ÷èí-
íèêîì ï³äâèùåííÿ ð³âíÿ åíäîãåííîãî í³òðî-
çóâàííÿ [1, 2, 8]. Êð³ì òîãî, íå âèêëþ÷åíî âè-
íèêíåííÿ äèçðóïòèâíèõ åôåêò³â, à ñàìå, óòâî-
ðåííÿ íàäëèøêîâèõ ê³ëüêîñòåé NO [9, 10].
Ðåçóëüòàòè âèá³ðêîâîãî êîíòðîëþ ïîêàçóþòü,
ùî ùîð³÷íî â³ä 10 äî 20 % ³ á³ëüøå ïðîá
îâî÷åâèõ, ïëîäîâèõ òà áàøòàííèõ õàð÷îâèõ
ïðîäóêò³â ïåðåâèùóº âñòàíîâëåí³ ÃÄÊ [11].
Òîìó ðîçðîáêà çàõîä³â, ñïðÿìîâàíèõ íà îáìå-
æåííÿ íàäõîäæåííÿ í³òðàò³â â îðãàí³çì ëþäèíè
øëÿõîì ðåãëàìåíòóâàííÿ ³ á³ëüø ÿê³ñíîãî êîíò-
ðîëþ çà ¿õ âì³ñòîì ó õàð÷îâèõ ïðîäóêòàõ º àê-
òóàëüíîþ ïðîáëåìîþ.

Ìåòà äîñë³äæåííÿ – îö³íêà òîêñèêîëî-
ã³÷íî¿ áåçïåêè ïðîäóêò³â õàð÷óâàííÿ – ïîòåí-
ö³éíèõ äæåðåë íåîðãàí³÷íèõ ïðåêóðñîð³â îêñè-
äó àçîòó.
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Âñòàíîâëåíî, ùî ÷àñòîòà ïåðåâèùåííÿ âì³ñòó í³òðàò³â â îâî÷åâ³é òà áàøòàíí³é ïðîäóêö³¿
ñêëàäàëà íå á³ëüøå 6 %, âò³ì ó âåñíÿíèé ïåð³îä ó ðàíí³é îâî÷åâ³é ïðîäóêö³¿ âì³ñò í³òðàò³â
ó ïåðåâàæí³é á³ëüøîñò³ âèïàäê³â ïåðåâèùóâàâ ÃÄÊ. Íàéá³ëüø âèñîê³ êîíöåíòðàö³¿ í³òðàò³â
çíàéäåí³ â áóðÿêàõ, à òàêîæ ó ñàëàòíèõ îâî÷àõ ³ ðàíí³é êàïóñò³. Â îêðåìèõ âèïàäêàõ äóæå
âèñîêèé âì³ñò í³òðàò³â âèçíà÷àâñÿ ³ â êàðòîïë³. Âì³ñò í³òðàò³â ó âîäàõ, ùî âèêî-
ðèñòîâóþòüñÿ äëÿ ïèòíîãî âîäîïîñòà÷àííÿ â Îäåñüê³é îáëàñò³, âàð³þº â øèðîêèõ ìåæàõ.
Ó ïåðåâàæí³é á³ëüøîñò³ ðàéîí³â ðåãóëÿðíî ðåºñòðóþòüñÿ ïåðåâèùåííÿ ÃÄÊ í³òðàò³â ó
âîä³ ï³äçåìíèõ äæåðåë ïèòíîãî âîäîïîñòà÷àííÿ. Íàäëèøêîâå íàäõîäæåííÿ íåîðãàí³÷íèõ
ïðåêóðñîð³â îêñèäó àçîòó ç õàð÷îâèìè ïðîäóêòàìè òà ïèòíîþ âîäîþ ìîæå âåñòè äî
ðîçâèòêó äèçðóïòèâíèõ çñóâ³â ³ äèçðåãóëÿö³éíî¿ ïàòîëîã³¿ ó ñïîæèâà÷³â.
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Ìàòåð³àë ³ ìåòîäè. Àíàë³òè÷íèìè ìåòî-
äàìè îö³íþâàëè ñåðåäíº íàäõîäæåííÿ í³òðàò³â
³ í³òðèò³â ç ïèòíîþ âîäîþ òà ïðîäóêòàìè
õàð÷óâàííÿ. Äëÿ öüîãî áóëî â³ä³áðàíî 617 ïðîá
ïèòíî¿ âîäè òà 234 ïðîáè îâî÷åâî¿ ïðîäóêö³¿.

Â³äá³ð, êîíñåðâàö³þ, çáåð³ãàííÿ òà òðàíñ-
ïîðòóâàííÿ ïðîá ïèòíî¿ âîäè ïðîâîäèëè â³ä-
ïîâ³äíî äî âèìîã ÃÎÑÒ 24481-80,  ïðîäóêò³â
õàð÷óâàííÿ – â³äïîâ³äíî äî âèìîã ÄÑÒÓ
1.0–93. Âì³ñò í³òðàò³â ³ í³òðèò³â âèçíà÷àëè
ìåòîäàìè êîëîðèìåòðè÷íîãî àíàë³çó [12].
Îòðèìàí³ äàí³ ñòàòèñòè÷íî îáðîáèëè [13].

Ðåçóëüòàòè. Âñòàíîâëåíî, ùî ÷àñòîòà ïå-
ðåâèùåííÿ âì³ñòó í³òðàò³â â îâî÷åâ³é òà
áàøòàíí³é ïðîäóêö³¿ íå ïåðåâèùóâàëà 6 %,
âò³ì ó âåñíÿíèé ïåð³îä ó ðàíí³é îâî÷åâ³é
ïðîäóêö³¿ âì³ñò í³òðàò³â ó ïåðåâàæí³é á³ëü-
øîñò³ âèïàäê³â ïåðåâèùóâàâ ÃÄÊ (òàáëèöÿ).
Íàéá³ëüø âèñîê³ êîíöåíòðàö³¿ í³òðàò³â
â³äì³÷åíî â áóðÿêàõ ç Ìèêîëà¿âñüêîãî ðàéîíó
(â³ä 3546 äî 8050 ìã/êã ïðè ÃÄÊ 1400 ìã/êã), à
òàêîæ ó ñàëàòíèõ îâî÷àõ ³ ðàíí³é êàïóñò³.
Â îêðåìèõ âèïàäêàõ äóæå âèñîêèé âì³ñò í³òðà-
ò³â âèçíà÷àâñÿ ³ â êàðòîïë³ – (881,0±13,5) ìã/êã
â Àðöèçüêîìó ðàéîí³.

Ïî îêðåìèõ îâî÷àõ ó òàêèõ ðàéîíàõ, ÿê
Ìèêîëà¿âñüêèé, Á³ëÿºâñüêèé, Á³ëãîðîä-Äí³ñò-
ðîâñüêèé, ²çìà¿ëüñüêèé, Áîëãðàäñüêèé, Ñàðàò-
ñüêèé, Àðöèçüêèé, Òàòàðáóíàðñüêèé, â³äçíà-
÷àëîñÿ 2-…5-êðàòíå ïåðåâèùåííÿ ÃÄÊ í³ò-
ðàò³â. Ö³ ðàéîíè âèçíà÷åí³ ÿê òåðèòîð³¿ ðèçèêó.

Ïðè äîñë³äæåíí³ ÷àñòîòè ïåðåâèùåííÿ íîð-
ìàòèâíèõ çíà÷åíü âì³ñòó í³òðàò³â ó ïèòí³é âîä³
ó ð³çíèõ çà ñâî¿ì õàðàêòåðîì äæåðåëàõ ïèòíî-
ãî âîäîïîñòà÷àííÿ Îäåñüêî¿ îáëàñò³ âñòà-
íîâëåíî, ùî á³ëüøà ÷àñòèíà íåñòàíäàðòíèõ çà
âì³ñòîì í³òðàò³â ïðîá íàëåæèòü äî ï³äçåìíèõ
äæåðåë. Âèêëèêàþòü òðèâîãó ïîîäèíîê³ âè-
ïàäêè ïåðåâèùåííÿ ÃÄÊ í³òðàò³â ó âîäî-
ïðîâ³äí³é âîä³, çîêðåìà â òàêèõ ðàéîíàõ, ÿê
Êîòîâñüêèé, Ìèêîëà¿âñüêèé, Ðîçä³ëüíÿíñüêèé,
Âåëèêîìèõàéë³âñüêèé, Á³ëãîðîä-Äí³ñò-
ðîâñüêèé, Îâ³ä³îïîëüñüêèé òà Ôðóíç³âñüêèé.

Ïðè àíàë³ç³ êîíöåíòðàö³é ñîëåé àçîòíî¿ êèñ-
ëîòè ó ïèòí³é âîä³ âñòàíîâëåíî, ùî âì³ñò í³ò-
ðàò³â ó âîäàõ, ùî âèêîðèñòîâóþòüñÿ äëÿ ïèò-
íîãî âîäîïîñòà÷àííÿ â Îäåñüê³é îáëàñò³,
âàð³þº â øèðîêèõ ìåæàõ. Ó ïåðåâàæí³é
á³ëüøîñò³ ðàéîí³â ðåãóëÿðíî ðåºñòðóþòüñÿ ïå-
ðåâèùåííÿ ÃÄÊ í³òðàò³â ó âîä³ ï³äçåìíèõ
äæåðåë ïèòíîãî âîäîïîñòà÷àííÿ.

Îñîáëèâî íåñïðèÿòëèâà ñèòóàö³ÿ ñêëà-
ëàñÿ çà öèì ïîêàçíèêîì ó Áîëãðàäñüêîìó
[(38,1±3,3) ìã/ë], Âåëèêîìèõàéë³âñüêî-
ìó [(39,1±2,3) ìã/ë] òà Êîòîâñüêîìó [(32,6±
4,7) ìã/ë] ðàéîíàõ. Ïðè ðîçðàõóíêó äîáîâîãî
íàäõîäæåííÿ í³òðàò³â ç çàçíà÷åíèìè ïðîäóê-
òàìè ïðè âðàõóâàíí³ ³ñíóþ÷èõ äàíèõ ïðî
ñïîæèâàííÿ îâî÷åâî¿ ïðîäóêö³¿ íàñåëåííÿì ³
ÿê³ñòü ïèòíî¿ âîäè âñòàíîâëåíî, ùî ð³âåíü
òîêñè÷íîãî íàâàíòàæåííÿ ñêëàäàº â³ä 500 äî
1200 ìã íà äîáó, ùî çíà÷íî ïåðåâèùóº áåç-
ïå÷í³ ð³âí³. Îòæå, îñíîâíèì äæåðåëîì íàä-
õîäæåííÿ í³òðàò³â â îðãàí³çì ëþäèíè â óìîâàõ
ï³âäíÿ Óêðà¿íè º îâî÷åâà ïðîäóêö³ÿ (äî 80 %
â³ä çàãàëüíîãî òîêñè÷íîãî íàâàíòàæåííÿ).

Îáãîâîðåííÿ ðåçóëüòàò³â. Çì³íà õà-
ðàêòåðó ³ ìàñøòàá³â ä³ÿëüíîñò³ ëþäèíè ïðî-
òÿãîì îñòàíí³õ äåñÿòèë³òü ïîðóøèëà ïåðåá³ã
áàãàòüîõ ïðèðîäíèõ ïðîöåñ³â, ùî ïðèçâåëî äî
çðóøåíü ó ôóíêö³îíóâàíí³ åêîëîã³÷íèõ
ñèñòåì.

Íàäõîäæåííÿ í³òðàò³â â îðãàí³çì ó âåëèêèõ
ê³ëüêîñòÿõ âèêëèêàº ð³çí³ ïîðóøåííÿ ôóíê-
ö³îíàëüíîãî ñòàíó îðãàí³çìó, àæ äî âàæêèõ îò-
ðóºíü. Òîêñè÷íà ä³ÿ í³òðàò³â ìàº øèðîêèé
ñïåêòð ïðîÿâ³â. Êð³ì îñíîâíèõ ïðîÿâ³â –
ãåì³÷íî¿ ³ ã³ñòîòîêñè÷íî¿ ä³¿, âèíèêàþòü äèç-
ðóïòèâí³ âïëèâè âíàñë³äîê íàäëèøêîâîãî
óòâîðåííÿ îêñèäó àçîòó, ïðåêóðñîðàìè ÿêîãî º
í³òðàòè. Åêñïåðèìåíòàëüí³ òà åï³äåì³îëîã³÷í³
äîñë³äæåííÿ, ïðîâåäåí³ â ð³çíèõ êðà¿íàõ ñâ³òó
³ â Óêðà¿í³, ï³äòâåðäæóþòü ðîëü í³òðàò³â ÿê
ïîïåðåäíèê³â N-í³òðîçîñïîëóê – ðå÷îâèí ç
âèðàæåíîþ êàíöåðîãåííîþ ³ åìáð³îòîêñè÷-
íîþ ä³ºþ.

Âñ³ ö³ ïðîÿâè ÿê ïðÿìî¿, òàê ³ îïîñåðåä-
êîâàíî¿ òîêñè÷íî¿ ä³¿ í³òðàò³â äèêòóþòü íåîá-
õ³äí³ñòü ðîçðîáêè çàõîä³â, ñïðÿìîâàíèõ íà
çìåíøåííÿ âïëèâó çàçíà÷åíèõ ñïîëóê øëÿõîì
çíèæåííÿ ¿õ íàäõîäæåííÿ â îðãàí³çì ççîâí³ ³
¿õ íåñïðèÿòëèâî¿ ä³¿ íà îðãàí³çì àë³ìåíòàðíèõ
÷èííèê³â. Äëÿ öüîãî íåîáõ³äíèé êîíòðîëü çà äî-
òðèìàííÿì åêîëîãî-ã³ã³ºí³÷íèõ ðåãëàìåíò³â
âì³ñòó í³òðàò³â ó ðîñëèííèõ ïðîäóêòàõ ³ ïèò-
í³é âîä³ òà íåîáõ³äíå ìåòîäè÷íå éîãî çàáåç-
ïå÷åííÿ. Åôåêòèâí³ñòü ñèñòåìè êîíòðîëþ íå-
ðîçðèâíî ïîâ’ÿçàíà ³ç çàáåçïå÷åííÿì êîíò-
ðîëþþ÷èõ ñëóæá äîñòàòíüî ÷óòëèâèìè, íàä³é-
íèìè, ñåëåêòèâíèìè ³ äîñòóïíèìè ìåòîäàìè
àíàë³çó í³òðàò³â ³ í³òðèò³â ó îá’ºêòàõ äîâê³ëëÿ
òà, çîêðåìà, õàð÷îâèõ ïðîäóêòàõ ³ ïèòí³é âîä³.
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    Âèñíîâêè
1. Âñòàíîâëåíî, ùî ÷àñòîòà ïåðåâèùåííÿ

âì³ñòó í³òðàò³â â îâî÷åâ³é òà áàøòàíí³é ïðî-
äóêö³¿ ñêëàäàº íå á³ëüøå 6 %, âò³ì ó âåñíÿíèé
ïåð³îä ó ðàíí³é îâî÷åâ³é ïðîäóêö³¿ âì³ñò í³ò-
ðàò³â ÷àñòî ïåðåâèùóâàâ ÃÄÊ.

2. Íàéá³ëüø âèñîê³ êîíöåíòðàö³¿ í³òðàò³â
çíàéäåí³ â áóðÿêàõ, à òàêîæ ó ñàëàòíèõ îâî÷àõ ³
ðàíí³é êàïóñò³. Â îêðåìèõ âèïàäêàõ äóæå
âèñîêèé âì³ñò í³òðàò³â âèçíà÷àâñÿ ³ â êàðòîïë³.

3. Âì³ñò í³òðàò³â ó âîäàõ, ùî âèêîðèñòî-
âóþòüñÿ äëÿ ïèòíîãî âîäîïîñòà÷àííÿ â Îäåñü-
ê³é îáëàñò³, âàð³þº â øèðîêèõ ìåæàõ. Ó  á³ëü-

øîñò³ ðàéîí³â ðåãóëÿðíî ðåºñòðóþòüñÿ ïåðå-
âèùåííÿ ÃÄÊ í³òðàò³â ó âîä³ ï³äçåìíèõ äæåðåë.

4. Íàäëèøêîâå íàäõîäæåííÿ íåîðãàí³÷íèõ
ïðåêóðñîð³â îêñèäó àçîòó ç õàð÷îâèìè ïðî-
äóêòàìè ³ ïèòíîþ âîäîþ ìîæå ïðèâîäèòè äî
ðîçâèòêó äèçðóïòèâíèõ çñóâ³â ³ äèçðåãóëÿö³éíî¿
ïàòîëîã³¿ ó ñïîæèâà÷³â.

Ïåðñïåêòèâí³ñòü ïîäàëüøèõ äîñë³ä-
æåíü. Îäåðæàí³ ðåçóëüòàòè äîçâîëÿþòü
äîñë³äèòè îñîáëèâîñò³ ôóíêö³îíóâàííÿ
í³òðåðã³÷íèõ ñèñòåì îðãàí³çìó ñïîæèâà÷³â
õàð÷îâèõ ïðîäóêò³â ³ ïèòíî¿ âîäè ³ç âèñîêèì
âì³ñòîì í³òðàò³â.
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Â.Â. Áàáèåíêî
ÒÎÊÑÈÊÎËÎÃÈ×ÅÑÊÀß ÁÅÇÎÏÀÑÍÎÑÒÜ ÏÐÎÄÓÊÒÎÂ ÏÈÒÀÍÈß: ÏÐÎÁËÅÌÀ ÍÅÎÐÃÀÍÈ×ÅÑÊÈÕ
ÏÐÅÊÓÐÑÎÐÎÂ ÎÊÑÈÄÀ ÀÇÎÒÀ

Óñòàíîâëåíî, ÷òî ÷àñòîòà ïðåâûøåíèÿ ñîäåðæàíèÿ íèòðàòîâ â îâîùíîé è áàõ÷åâîé ïðîäóêöèè
ñîñòàâëÿëà íå áîëåå 6 %, îäíàêî â âåñåííèé ïåðèîä â ðàííåé îâîùíîé ïðîäóêöèè ñîäåðæàíèå íèòðàòîâ
â ïîäàâëÿþùåì áîëüøèíñòâå ñëó÷àåâ ïðåâûøàëî ÏÄÊ. Íàèáîëåå âûñîêèå êîíöåíòðàöèè íèòðàòîâ
íàéäåíû â ñâåêëå, ñàëàòíûõ îâîùàõ è ðàííåé êàïóñòå. Â íåêîòîðûõ ñëó÷àÿõ î÷åíü âûñîêîå ñîäåðæàíèå
íèòðàòîâ îïðåäåëÿëîñü è â êàðòîôåëå. Ñîäåðæàíèå íèòðàòîâ â âîäàõ, èñïîëüçóåìûõ äëÿ ïèòüåâîãî
âîäîñíàáæåíèÿ â Îäåññêîé îáëàñòè, âàðüèðóåò â øèðîêèõ ïðåäåëàõ. Â ïîäàâëÿþùåì áîëüøèíñòâå
ðàéîíîâ ðåãóëÿðíî ðåãèñòðèðóåòñÿ ïðåâûøåíèÿ ÏÄÊ íèòðàòîâ â âîäå ïîäçåìíûõ èñòî÷íèêîâ ïèòüåâîãî
âîäîñíàáæåíèÿ. Èçáûòî÷íîå ïîñòóïëåíèå íåîðãàíè÷åñêèõ ïðåêóðñîðîâ îêñèäà àçîòà ñ ïèùåâûìè
ïðîäóêòàìè è ïèòüåâîé âîäîé ìîæåò âåñòè ê ðàçâèòèþ äèçðåãóëÿöèîííîé ïàòîëîãèè ó ïîòðåáèòåëåé.

Êëþ÷åâûå ñëîâà: ïèùåâûå ïðîäóêòû, ïèòüåâàÿ âîäà, íèòðàòû, îêñèä àçîòà.

V.V. Babienko
TOXICOLOGICAL FOOD SECURITY: THE PROBLEM OF NITRIC OXIDE PRECURSORS

In assessing the content of nitrates in plant production found that the frequency of excess nitrates in
vegetable and melon production did not exceed 6 %, however in the spring at an early vegetable production
nitrates in most cases exceeded the MAC. The highest concentrations of nitrates are found in beets, as well as
salad vegetables and early cabbage. In some cases, very high nitrate content was determined in potatoes.
Nitrate in water used for drinking water in the Odessa region varies widely. In most areas regularly recorded
exceeding the MAC of nitrate in ground water sources of drinking. Excessive intake of inorganic oxide
precursors with food and drinking water can lead to the development of disruptive disorders and deregulation
diseases among consumers.

Key words: food, drinking water, nitrates, nitric oxide.
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