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Ðîáîòà º ñêëàäîâîþ ÷àñòèíîþ ÍÄÐ êàôåäðè çà-
ãàëüíî¿ ã³ã³ºíè Îäåñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî 
óí³âåðñèòåòó íà òåìó «Îö³íêà åôåêòèâíîñò³ îçäîðîâ-
ëåííÿ â óìîâàõ ìîðñüêîãî óçáåðåææÿ», ¹ äåðæ. ðåº-
ñòðàö³¿ 0124U561243. 

Âñòóï. Ñüîãîäí³ ó ñâ³òîâ³é ïðàêòèö³ ïðè îö³íö³ 
ÿêîñò³ âîäè, êð³ì õ³ì³÷íîãî àíàë³çó íàéïîøèðåí³øèõ 
çàáðóäíþâà÷³â, ïðîâîäÿòü ñóìàðíó òîêñèêîëîã³÷íó 
îö³íêó âîäè, çàñíîâàíó íà âèêîðèñòàíí³ ð³çíèõ ìå-
òîä³â á³îòåñòóâàííÿ. Â Óêðà¿í³ ðîçðîáëåí³ ³ ïðèéíÿò³ 
íàö³îíàëüí³ ñòàíäàðòè, ÿê³ âêëþ÷àþòü á³îëîã³÷í³ ìå-
òîäè âèçíà÷åííÿ ³íòåãðàëüíî¿ òîêñè÷íîñò³ âîäè [4]. 
Åôåêòèâí³ñòü á³îòåñò³â âèçíà÷àºòüñÿ ÷óòëèâ³ñòþ òåñò-
îá’ºêòó [6], ùî âèçíà÷àº ðîçâ’ÿçíó çäàòí³ñòü ìåòîäó. 
²ç çàòâåðäæåíèõ îñòàíí³ì ÷àñîì êåð³âíèõ äîêóìåí-
ò³â âèñîêî÷óòëèâîþ ³ åêñïðåñíîþ âèçíàíà ìåòîäèêà 
âñòàíîâëåííÿ ãîñòðî¿ òîêñè÷íîñò³ ç âèêîðèñòàííÿì 
ðàíí³õ íàóïë³àëüíèõ ñòàä³é Thamnocephalus platyurus 
(Crustacea, Anostraca), ÿêèé ïðîéøîâ ì³æíàðîäíó 
ñòàíäàðòèçàö³þ [10] ³ àêòèâíî âèêîðèñòîâóºòüñÿ äëÿ 
òîêñèêîìåòðè÷íî¿ õàðàêòåðèñòèêè ïðèðîäíèõ âîäíèõ 
îá’ºêò³â [12]. Ãîñòðà ëåòàëüíà òîêñè÷í³ñòü âñòàíîâëþ-
ºòüñÿ çà ðåºñòðàö³ºþ âèæèâàíîñò³ ëàáîðàòîðíèõ òåñò-
îá’ºêò³â ïðè âïëèâ³ òîêñè÷íèõ ðå÷îâèí, ÿê³ ïðèñóòí³ ó 
äîñë³äæóâàíîìó âîäíîìó ñåðåäîâèù³, ó ïîð³âíÿíí³ ç 
êîíòðîëüíîþ êóëüòóðîþ â ïðîáàõ, ÿê³ íå ì³ñòÿòü òîê-
ñè÷íèõ ðå÷îâèí (êîíòðîëü). 

Êåð³âíèì ì³æíàðîäíî-ïðàâîâèì äîêóìåíòîì ïî 
îõîðîí³ ïîâåðõíåâèõ, à òàêîæ òðàíçèòíèõ, ïðèáåðåæ-
íèõ ³ ï³äçåìíèõ âîä º Âîäíà ðàìêîâà äèðåêòèâà (ÂÐÄ) 
[2], ÿêà ïðèéíÿòà ªâðîïåéñüêèì Ïàðëàìåíòîì ³ Ðàäîþ 
ªâðîïè 23 æîâòíÿ 2000 ðîêó ³ º îáîâ’ÿçêîâîþ äëÿ âèêî-
íàííÿ â êðà¿íàõ ªÑ ³ áàæàíîþ äëÿ êðà¿í-ñóñ³ä³â, ó òîìó 
÷èñë³ ³ äëÿ Óêðà¿íè. Âèìîãè äèðåêòèâè ïîøèðþþòüñÿ 
äëÿ Óêðà¿íè ÷åðåç íàÿâí³ñòü çàãàëüíèõ òðàíñêîðäîí-
íèõ ð³÷êîâèõ áàñåéí³â, íàïðèêëàä ð. Äóíàé, ùî ïî-
òðåáóº âèêîíàííÿ ºâðî³íòåãðàö³éíèõ çîáîâ’ÿçàíü ïî 
¿õ îõîðîí³. ÂÐÄ ïåðåäáà÷àº ïîë³ïøåííÿ åêîëîã³÷íîãî 
ñòàíó âîäíèõ îá’ºêò³â äåëüòè Äóíàþ äî ñòàíó «äîáðèé» 
äî ê³íöÿ 2015 ð. 

Çã³äíî âèìîã ÂÐÄ, ïåðåäáà÷åíî óçàãàëüíåííÿ 
îòðèìàíèõ á³îòåñòîâèõ ðåçóëüòàò³â ïî óí³ô³êîâàí³é 
ï’ÿòèáàëüí³é øêàë³ (òàáë. 1), ÿêà äàº õàðàêòåðèñòèêó 
åêîëîã³÷íîãî ñòàíó âîäíèõ îá’ºêò³â (â³äì³ííèé, äîáðèé, 
çàäîâ³ëüíèé, ïîãàíèé, äóæå ïîãàíèé). Öÿ øêàëà àïðî-
áîâàíà ïðè åêîëîã³÷í³é îö³íö³ âîäè äåëüòè Äóíàþ [3, 11]. 

Ñë³ä çàçíà÷èòè, ùî íà â³äì³íó â³ä Äóíàþ, á³îòåñ-
òóâàííÿ âîäè ³íøèõ ïîâåðõíåâèõ âîäîéì Óêðà¿íñüêî-
ãî Ïðèäóíàâ’ÿ, çîêðåìà îçåð Êàãóë, ßëïóã, Êàòëàáóõ, 
Êèòàé íå ïðîâîäèëîñü. Íåçâàæàþ÷è íà òå, ùî ö³ âîäí³ 
îá’ºêòè âîäíî÷àñ ïîòåðïàþòü â³ä àíòðîïîãåííîãî çà-
áðóäíåííÿ ³ ìàéæå íå äîñë³äæåí³ [7]. 

Ìåòà äîñë³äæåííÿ – åêîëîãî-ã³ã³ºí³÷íà îö³íêà 
ãîñòðî¿ òîêñè÷íîñò³ âîäè ïîâåðõíåâèõ âîäîéì Óêðà¿í-
ñüêîãî Ïðèäóíàâ’ÿ çà ðåçóëüòàòàìè á³îòåñòóâàííÿ. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Çðàçêè âîäè ïî-
âåðõíåâèõ âîäîéì Óêðà¿íñüêîãî Ïðèäóíàâ’ÿ â³äáè-
ðàëè 23, 24 ëèïíÿ 2014 ð. â òî÷êàõ ìîí³òîðèíãó ñòàíó 
ïîâåðõíåâèõ âîä, ÿêèé âèêîíóº ëàáîðàòîð³ÿ Äóíàé-
ñüêîãî áàñåéíîâîãî óïðàâë³ííÿ âîäíèõ ðåñóðñ³â 
(ì. ²çìà¿ë Îäåñüêî¿ îáëàñò³). Ì³ñöÿ â³äáîðó çðàçê³â: 
ð. Äóíàé (ìì. Ðåí³, ²çìà¿ë, Ê³ë³ÿ, Âèëêîâå) (1-4); îç. 
Êàãóë (5); îç. ßëïóã (6,7); îç. Êàòëàáóõ (8, 9); îç. Êèòàé 
(10, 11); ð. ßëïóã (12); ð. Êàðàñóëàê (13); ð. ªí³êà (14); 
çðîøóâàëüíèé êàíàë ð. Äóíàé – îç. Ñàñèê (15). 

Ïåðâèííèì ìàòåð³àëîì äëÿ á³îòåñòóâàííÿ ïðîá 
âîäè ñëóæèëè ëàòåíòí³ ÿéöÿ Thamnocephalus platyurus 
(ì³êðîá³îòåñò Thamnotoxkit F™). Ïåðåä àêòèâàö³ºþ 
ÿéöÿ ïðîìîðîæóâàëè ïðîòÿãîì 1-2 ä³á ïðè òåìïåðàòó-
ð³ – 10 °C. Ïîïåðåäíº ïðîìîðîæóâàííÿ âêëþ÷àëî ìå-
õàí³çì ðîçâèòêó åìáð³îí³â. Äàë³ 1 ã. ñóõèõ ÿºöü ïîì³ùà-
ëè â êðèñòàë³çàòîð ³ çàëèâàëè äèñòèëüîâàíîþ âîäîþ. 
Ïîò³ì ïðîâîäèëè àêòèâàö³þ ÿºöü äî âèêëüîâó, ùî ïî-
ëÿãàëî ó êîðîòêî÷àñíîìó (15-20 õâ.) âèòðèìóâàíí³ 
ÿºöü â 10 % ðîç÷èí³ ïåðåêèñó âîäíþ äëÿ íàñè÷åííÿ 

Òàáëèöÿ 1 

Âèçíà÷åííÿ åêîëîã³÷íîãî êëàñó ÿêîñò³ âîäè 
çà òîêñèêîëîã³÷íèìè ïîêàçíèêàìè çã³äíî 

Âîäíî¿ ðàìêîâî¿ äèðåêòèâè ªÑ

²íòåãðàëüíèé 
áàë òîêñè÷-
íîñò³ 

Ñìåðòí³ñòü 
òåñò-

îá’ºêò³â, %

Êëàñ 
òîêñè÷íîñò³

Êëàñ åêîëîã³÷-
íîãî ñòàíó çà 

ÂÐÄ

1  < 10 íå òîêñè÷íî â³äì³ííî

2 10–20 
ñëàáêî 

òîêñè÷íî
äîáðå

3 21–33
ïîì³ðíî 

òîêñè÷íî
çàäîâ³ëüíî

4 34–50 òîêñè÷íî ïîãàíî

5  > 50
ñèëüíî 

òîêñè÷íî
äóæå ïîãàíî
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àòîìàðíèì êèñíåì. Êðèñòàë³çàòîð ç ÿéöÿìè ïîì³ùàëè 
â ³íêóáàòîð ïðè òåìïåðàòóð³ 25 °C ³ â óìîâàõ ö³ëîäî-
áîâîãî îñâ³òëåííÿ. Öå çàáåçïå÷óº âèêëüîâ íàóïë³óñ³â 
ç ÿºöü ÷åðåç 18 – 24 ãîä. Íàóïë³óñè ìàþòü ïîçèòèâíèé 
ôîòîòàêñèñ ³ êîíöåíòðóþòüñÿ â íàéá³ëüø îñâ³òëåí³é 
÷àñòèí³ êðèñòàë³çàòîðà. Âèëîâëåíèõ íàóïë³óñ³â ïîì³-
ùàëè â àíàë³çîâàí³ ïðîáè âîäè. Ó çâ’ÿçêó ç åíäîãåí-
íèì òèïîì õàð÷óâàííÿ ðàíí³õ íàóïë³àëüíèõ ñòàä³é, 
êîëè îðãàí³çì âèòðà÷àº âëàñí³ æèâèëüí³ ðå÷îâèíè, 
ðà÷ê³â íå ãîäóâàëè. Åêñïîçèö³ÿ åêñïåðèìåíò³â ñêëàëà 
24 ãîä. Åêñïåðèìåíò âèêîíàíèé â 5-òè ïîâòîðíîñòÿõ. 
Ïðîáà âîäè îö³íþâàëàñÿ ÿê òàêà, ùî ìàº ãîñòðó òîê-
ñè÷í³ñòü, ÿêùî çà 24 ãîä á³îòåñòóâàííÿ â í³é ãèíå 50 % ³ 
á³ëüø íàóïë³óñ³â ó ïîð³âíÿíí³ ç êîíòðîëåì [3]. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Åêñ-
ïîíóâàííÿ ðàíí³õ íàóïë³àëüíèõ ñòàä³é T. platyurus â 
àíàë³çîâàíèõ ïðîáàõ âîäè ïðèâîäèëî äî çíèæåííÿ 
âèæèâàíîñò³ â ðÿä³ ïðîá, àæ äî àáñîëþòíî¿ ëåòàëü-
íîñò³ (ðèñ.). Öå ñòîñóºòüñÿ ãîñòðîëåòàëüíèõ åôåê-
ò³â âîäè ð³÷îê ßëïóã, Êàðàñóëàê, ªí³êà, äå ñìåðòí³ñòü 
òåñò-îá’ºêò³â ñêëàëà 100 %, ùî äàº ï³äñòàâó â³äíåñòè 
ö³ âîäí³ îá’ºêòè äî åêîëîã³÷íîãî êëàñó «äóæå ïîãàíî». 

Ïðîâåäåíà òîêñèêîìåòðè÷íà îö³íêà ïðîá âîäè äî-
çâîëèëà äàòè ¿õ åêîëîã³÷íó õàðàêòåðèñòèêó íà ï³äñòàâ³ 
ðåçóëüòàò³â ïî âèÿâëåííþ ãîñòðî¿ ëåòàëüíî¿ òîêñè÷-
íîñò³ (òàáë. 2). 

Ïðîáè âîäè, â³ä³áðàí³ â ð. Äóíàé ìì. Ðåí³ (163 êì 
â³ä ãèðëà ð³êè; 1), ²çìà¿ë (94 êì â³ä ãèðëà ð³êè; 2), Âèë-
êîâå (20 êì â³ä ãèðëà ð³êè; 4), îçåðàõ Êàãóë (ãîëîâíà 
íàñîñíà ñòàíö³ÿ /ÃÍÑ/ Íàã³ðíå; 5) ³ ßëïóã (Áîëãðàä-
ñüêèé ïèòíèé âîäîçàá³ð, ñ. Îêñàìèòíå Áîëãðàäñüêî-
ãî ðàéîíó; 6, ñ. Íîâà Íåêðàñ³âêà ²çìà¿ëüñüêîãî ðà-
éîíó; 7), çðîøóâàëüíîìó êàíàë³ ð. Äóíàé – îç. Ñàñèê 
(15) íå ìàëè òîêñè÷í³ âëàñòèâîñò³ (åêîëîã³÷íèé êëàñ 
«â³äì³ííî»). 

Ïîêàçíèêè ñìåðòíîñò³ òåñò-îá’ºêò³â ó ïðîá³ âîäè 
ó ðàéîí³ âîäîçàáîðó ì. Ê³ë³ÿ (48 êì â³ä ãèðëà ð³êè; 3), 
ïîêàçàëè åêîëîã³÷íèé êëàñ «äîáðå» çà òîêñèêîìåòðè÷-
íèìè ïîêàçíèêàìè, ùî â³äïîâ³äàº 2 áàëó òîêñè÷íîñò³ ³ 
ñëàáêî òîêñè÷íîìó êëàñó. 

Ó ïðîáàõ âîäè îçåðà Êàòëàáóõ (ÍÑ-2 Ñóâîðîâñüêî¿ 
çðîøóâàëüíî¿ ñèñòåìè; 8, ÃÍÑ Ê³ðîâà; 9) ñìåðòí³ñòü 
òåñò-îá’ºêò³â íå ïåðåâèùóâàëà 50 %, ùî â³äïîâ³äàº 
åêîëîã³÷íèì êëàñàì «äîáðå» ³ «çàäîâ³ëüíî» â³äïîâ³ä-
íî, òîáòî ñâ³ä÷èòü ïðî íèçüêèé ð³âåíü ³íòåãðàëüíî¿ 
òîêñè÷íîñò³. 

 Ðèñ. Ïîêàçíèêè âèæèâàíîñò³ T. platyurus ïîâåðõíåâèõ 

âîä ð. Äóíàé ³ ïðèäóíàéñüêèõ âîäîéì. 

Òàáëèöÿ 2 

Òîêñèêîëîã³÷íà õàðàêòåðèñòèêà ïðîá 
âîäè ð. Äóíàé òà ïðèäóíàéñüêèõ îçåð òà ¿õ 
åêîëîã³÷íèé êëàñ çà òîêñèêîìåòðè÷íèìè 

ïîêàçíèêàìè

¹
ïðîáè

²íòåãðàëü-
íèé áàë 

òîêñè÷íîñò³ 

Êëàñ 
òîêñè÷íîñò³

Êëàñ åêîëîã³÷íî-
ãî ñòàíó çà ÂÐÄ

1 2 3 4

1 1 íå òîêñè÷íî â³äì³ííî

2 1 íå òîêñè÷íî â³äì³ííî

3 2 ñëàáî òîêñè÷íî äîáðå

4 1 íå òîêñè÷íî â³äì³ííî

5 1 íå òîêñè÷íî â³äì³ííî

6 1 íå òîêñè÷íî â³äì³ííî

7 1 íå òîêñè÷íî â³äì³ííî

8 2 ñëàáêî òîêñè÷íî äîáðå

9 3 ïîì³ðíî òîêñè÷íî çàäîâ³ëüíî

10 1 íå òîêñè÷íî â³äì³ííî

11 4 òîêñè÷íî ïîãàíî

12 5 ñèëüíî òîêñè÷íî äóæå ïîãàíî

1 2 3 4

13 5 ñèëüíî òîêñè÷íî äóæå ïîãàíî

14 5 ñèëüíî òîêñè÷íî äóæå ïîãàíî

15 1 íå òîêñè÷íî â³äì³ííî 

Ñë³ä çàçíà÷èòè, ùî âîäà î. Êèòàé â³äíåñåíà äî åêî-
ëîã³÷íèõ êëàñ³â «â³äì³ííî» (×åðâîíîÿðñüêà ÃÍÑ; 10) ³ 
«ïîãàíî» (Âàñèë³âñüêà ÃÍÑ; 11). 

Ïîð³âíþþ÷è îòðèìàí³ ðåçóëüòàòè ³ç ïîïåðåäí³ìè, 
ñë³ä çàçíà÷èòè íàñòóïíå. 

Ó ðîáîò³ [1] ³ç á³îòåñòóâàííÿ íà Daphnia magna 
÷³òêî âèçíà÷åí³ ïåð³îäè ïîÿâè ãîñòðî¿ òîêñè÷íîñò³ 
äóíàéñüêî¿ âîäè, ïðî ùî ñâ³ä÷àòü ìàñîâà ñìåðòí³ñòü 
ó òåñò-êóëüòóðàõ ³ ïîâåä³íêîâ³ ðåàêö³¿, õàðàêòåðí³ äëÿ 
³íòîêñèêàö³¿ íåðâîâî-ïàðàë³òè÷íèìè îòðóòàìè (ÕÎÏ). 
Âñòàíîâëåíî, ùî ãîñòðà òîêñè÷í³ñòü äóíàéñüêî¿ âîäè 
íîñèòü òèì÷àñîâèé õàðàêòåð, ïðîÿâëÿºòüñÿ íåçàêîíî-
ì³ðíî ³, â³ðîã³äíî, ïîâ’ÿçàíà ç ³ìïóëüñíèìè âèêèäàìè 
âèñîêîòîêñè÷íèõ ñòîê³â íàãîðó çà òå÷³ºþ. 

Öå çîêðåìà ³ëþñòðóºòüñÿ äàíèìè îïåðàòèâíîãî 
á³îòåñòóâàííÿ, ïðîâåäåíîãî íà ñòàíö³¿ ìîí³òîðèíãó 
â ÄÁÇ ó ëþòîìó-áåðåçí³ 2000 ð. ³ ìàòåð³àë³â çéîìêè, 
ïðîâåäåíî¿ 22-27 êâ³òíÿ 2000 ð. åêñïåäèö³ºþ Îäåñü-
êî¿ ô³ë³¿ ²íñòèòóòó á³îëîã³¿ ï³âäåííèõ ìîð³â ÍÀÍÓ [5]. 
Ãîñòðà òîêñè÷í³ñòü âîäè áóëà â³äçíà÷åíà á³ëüø í³æ â 
50 % â³ä³áðàíèõ ïðîá, ÷îãî â îñòàíí³ òðè ðîêè íå ñïî-
ñòåð³ãàëîñÿ. Ïîð³âíÿííÿ öèõ äàíèõ ç áàãàòîð³÷íèìè 
ñïîñòåðåæåííÿìè äîçâîëèëî îö³íèòè òîêñèêîëîã³÷íó 
ñèòóàö³þ íà ð. Äóíàé ÿê êðèòè÷íó. 

Óçàãàëüíåííÿ ðåçóëüòàò³â åêîëîã³÷íîãî ìîí³òîðèí-
ãó ÿêîñò³ âîäè ð. Äóíàé – ì. Ê³ë³ÿ çà ïîêàçíèêàìè ðå÷î-
âèí òîêñè÷íî¿ ä³¿ çà ïåð³îä 1971-2010 ðð. äîçâîëèëî 
âñòàíîâèòè çàãàëüíó îö³íêó âîäè Íèæíüîãî Äóíàþ çà 
âñ³ºþ ìíîæèíîþ ïîêàçíèê³â: âîäà â³äíåñåíà äî êàòå-
ãîð³¿ ÿêîñò³ – «çàäîâ³ëüíà» [8]. 

Åêîòîêñèêîëîã³÷í³ äîñë³äæåííÿ ïðîá âîäè ³ äîííèõ 
â³äêëàäåíü Øàáîëàòñüêîãî (Áóäàêñüêîãî) ëèìàíó ç âè-
êîðèñòàííÿì ðàíí³õ íàóïë³àëüíèõ ñòàä³é Artemia salina 
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ïîêàçàëè â³äñóòí³ñòü ãîñòðî¿ ëåòàëüíî¿ òîêñè÷íîñò³ ÿê 

ðîïè, òàê ³ âîäíèõ åêñòðàêò³â äîííèõ â³äêëàäåíü [9]. 

Âèñíîâêè

1. Ïðîâåäåíî òîêñèêîìåòðè÷íó îö³íêó ÿêîñò³ ïî-

âåðõíåâèõ âîä Óêðà¿íñüêîãî Ïðèäóíàâ’ÿ (ð. Äóíàé, 

ïðèäóíàéñüêèõ îçåð ³ ìàëèõ ð³ê) ç âèêîðèñòàííÿì 

ì³æíàðîäíîãî ñòàíäàðòó ïî âñòàíîâëåííþ ãîñòðî¿ 

òîêñè÷íîñò³ ç âèêîðèñòàííÿì ðàíí³õ íàóïë³àëüíèõ 

ñòàä³é T. platyurus (Crustacea, Anostraca) ³ îö³íåíî ¿õí³é 

åêîëîã³÷íèé ñòàí â³äïîâ³äíî äî âèìîã Âîäíî¿ ðàìêîâî¿ 

äèðåêòèâè ªÑ 2000/60/ªÑ. 

2. Íà ï³äñòàâ³ ðåçóëüòàò³â á³îòåñòóâàííÿ âèÿâëåí³ 

ãîñòðîëåòàëüí³ åôåêòè âîäè ðð. ßëïóã, Êàðàñóëàê, 

ªí³êà, ùî äàº ï³äñòàâó â³äíåñòè ö³ âîäí³ îá’ºêòè äî 

åêîëîã³÷íîãî êëàñó «äóæå ïîãàíî». 

3. Ïðîáè âîäè, â³ä³áðàí³ â ð. Äóíàé (ì. Ðåí³, ²çìà¿ë, 
Âèëêîâå; 1, 2, 4), îçåðàõ Êàãóë (5) ³ ßëïóã (6, 7), çðî-
øóâàëüíîìó êàíàë³ ð. Äóíàé – îç. Ñàñèê (15), íå ìàëè 
òîêñè÷í³ âëàñòèâîñò³ (åêîëîã³÷íèé êëàñ «â³äì³ííî»). 

4. Ó ïðîáàõ âîäè ð. Äóíàé (ì. Ê³ë³ÿ; 3), îçåðà Êàò-
ëàáóõ (8, 9) ñìåðòí³ñòü òåñò-îá’ºêò³â íå ïåðåâèùóâà-
ëà 50 %, ùî â³äïîâ³äàº åêîëîã³÷íèì êëàñàì «äîáðå» 
³ «çàäîâ³ëüíî», òîáòî ñâ³ä÷èòü ïðî íèçüêèé ð³âåíü 
³íòåãðàëüíî¿ òîêñè÷íîñò³. 

5. Âîäà î. Êèòàé â³äíåñåíà äî åêîëîã³÷íèõ êëàñ³â 
«â³äì³ííî» (10) ³ «ïîãàíî» (11). 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Çâàæàþ-
÷è íà ïåðñèñòóâàëüíèé õàðàêòåð çàáðóäíåííÿ ïîâåðõ-
íåâèõ âîäîéì Óêðà¿íñüêîãî Ïðèäóíàâ’ÿ, ñë³ä ââàæàòè 
çà íåîáõ³äíå ïðîäîâæåííÿ ìîí³òîðèíãó ãîñòðî¿ òîê-
ñè÷íîñò³ âîäè öèõ îá’ºêò³â, îñîáëèâî îçåð ³ ð³÷îê, ìå-
òîäàìè á³îòåñòóâàííÿ. 
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ÏÐÈÄÓÍÀÂ’ß ÇÀ ÐÅÇÓËÜÒÀÒÀÌÈ Á²ÎÒÅÑÒÓÂÀÍÍß
Êîâàëü÷óê Ë. É., Ìîê³ºíêî À. Â., Äÿòëîâ Ñ. ª., Êîøåëåâ Î. Â. 
Ðåçþìå. Ìåòà äîñë³äæåííÿ – åêîëîãî-ã³ã³ºí³÷íà îö³íêà ãîñòðî¿ òîêñè÷íîñò³ âîäè ïîâåðõíåâèõ âîäîéì Óêðà¿í-

ñüêîãî Ïðèäóíàâ’ÿ çà ðåçóëüòàòàìè á³îòåñòóâàííÿ.  Ìàòåð³àëîì ñëóãóâàëè çðàçêè âîäè ïîâåðõíåâèõ âîäîéì 
Óêðà¿íñüêîãî Ïðèäóíàâ’ÿ, ÿê³ â³äáèðàëè 23, 24 ëèïíÿ 2014 ð.  Ì³ñöÿ â³äáîðó çðàçê³â: ð. Äóíàé (ìì. Ðåí³, ²çìà¿ë, 
Ê³ë³ÿ, Âèëêîâå) (çðàçêè 1-4); îç. Êàãóë (5); îç. ßëïóã (6,7); îç. Êàòëàáóõ (8, 9); îç. Êèòàé (10, 11); ð. ßëïóã (12); ð. Êà-
ðàñóëàê (13); ð. ªí³êà (14); çðîøóâàëüíèé êàíàë ð. Äóíàé – îç. Ñàñèê (15). Â ðîáîò³ çàñòîñîâàíî ì³æíàðîäíèé ñòàí-
äàðò ïî âñòàíîâëåííþ ãîñòðî¿ òîêñè÷íîñò³ ç âèêîðèñòàííÿì ðàíí³õ íàóïë³àëüíèõ ñòàä³é Thamnocephalus platyurus 
(Crustacea, Anostraca). Åêîëîã³÷íèé ñòàí îö³íþâàëè â³äïîâ³äíî äî âèìîã Âîäíî¿ ðàìêîâî¿ äèðåêòèâè ªÑ 2000/60/ªÑ. 

Åêñïîíóâàííÿ ðàíí³õ íàóïë³àëüíèõ ñòàä³é T. platyurus â àíàë³çîâàíèõ ïðîáàõ âîäè ïðèâîäèëî äî çíèæåííÿ âè-
æèâàíîñò³ â ðÿä³ ïðîá, àæ äî àáñîëþòíî¿ ëåòàëüíîñò³. 

Ïðîáè âîäè, â³ä³áðàí³ â ð. Äóíàé (ì. Ðåí³, ²çìà¿ë, Âèëêîâå; 1, 2, 4), îçåðàõ Êàãóë (5) ³ ßëïóã (6, 7), çðîøóâàëüíîìó 
êàíàë³ ð. Äóíàé – îç. Ñàñèê (15) ïîêàçàëè êëàñ «â³äì³ííî». Åêîëîã³÷íèé êëàñ «äîáðå» â³äçíà÷åíî äëÿ âîäè ð. Äóíàé, 
â³ä³áðàíî¿ â ì. Ê³ë³ÿ (3). Ñòàí âîäè îç. Êàòëàáóõ (8, 9) îö³íåíî ÿê «äîáðå» ³ «çàäîâ³ëüíî» (ñìåðòí³ñòü òåñò-îá’ºêò³â íà 
ð³âí³ 15 – 40 %, ùî â³äïîâ³äàº íèçüêîìó ð³âíþ ³íòåãðàëüíî¿ òîêñè÷íîñò³). Ñë³ä çàçíà÷èòè, ùî âîäà î. Êèòàé â³äíåñå-
íà äî åêîëîã³÷íèõ êëàñ³â «â³äì³ííî» (10) ³ «ïîãàíî» (11). Óñ³ çðàçêè (12-14) âîäè ìàëèõ ð³÷îê ßëïóã, Êàðàñóëàê, ªí³êà, 
ùî âïàäàþòü â îçåðà ßëïóã ³ Êàòëàáóõ, áóëè ñèëüíî òîêñè÷íèìè (åêîëîã³÷íèé êëàñ «äóæå ïîãàíî»). 

Çâàæàþ÷è íà ïåðñèñòóâàëüíèé õàðàêòåð çàáðóäíåííÿ ïîâåðõíåâèõ âîäîéì Óêðà¿íñüêîãî Ïðèäóíàâ’ÿ, âèñëîâ-
ëåíî äóìêó ùîäî íåîáõ³äíîñò³ ïðîäîâæåííÿ ìîí³òîðèíãó ãîñòðî¿ òîêñè÷íîñò³ âîäè öèõ îá’ºêò³â, îñîáëèâî îçåð ³ 
ð³÷îê, ìåòîäàìè á³îòåñòóâàííÿ. 
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ÓÊÐÀÈÍÑÊÎÃÎ ÏÐÈÄÓÍÀÂÜß ÏÎ ÐÅÇÓËÜÒÀÒÀÌ ÁÈÎÒÅÑÒÈÐÎÂÀÍÈß
Êîâàëü÷óê Ë. È., Ìîêèåíêî À. Â., Äÿòëîâ Ñ. Å., Êîøåëåâ À. Â. 
Ðåçþìå. Öåëü – ýêîëîãî-ãèãèåíè÷åñêàÿ îöåíêà îñòðîé òîêñè÷íîñòè âîäû ïîâåðõíîñòíûõ âîäîåìîâ Óêðàèí-

ñêîãî Ïðèäóíàâüÿ ïî ðåçóëüòàòàì áèîòåñòèðîâàíèÿ. Ìàòåðèàëîì ñëóæèëè îáðàçöû âîäû ïîâåðõíîñòíûõ âîäî-
åìîâ Óêðàèíñêîãî Ïðèäóíàâüÿ, êîòîðûå îòáèðàëè 23, 24 èþëÿ 2014 ã. Ìåñòà îòáîðà îáðàçöîâ: ð. Äóíàé (ãã. Ðåíè, 
Èçìàèë, Êèëèÿ, Âèëêîâî) (îáðàçöû 1-4); îç. Êàãóë (5); îç. ßëïóã (6,7); îç. Êàòëàáóõ (8, 9); îç. Êèòàé (10, 11); ð. 
ßëïóã (12); ð. Êàðàñóëàê (13); ð. Åíèêà (14); îðîñèòåëüíûé êàíàë ð. Äóíàé – îç. Ñàñûê (15). Â ðàáîòå èñïîëüçîâàí 
ìåæäóíàðîäíûé ñòàíäàðò ïî óñòàíîâëåíèþ îñòðîé òîêñè÷íîñòè ñ èñïîëüçîâàíèåì ðàííèõ íàóïëèàëüíûõ ñòàäèé 
Thamnocephalus platyurus (Crustacea, Anostraca). Ýêîëîãè÷åñêîå ñîñòîÿíèå îöåíèâàëè ñîãëàñíî òðåáîâàíèÿì 
Âîäíîé ðàìî÷íîé äèðåêòèâû ÅÑ 2000/60/ÅÑ. 

Ýêñïîíèðîâàíèå ðàííèõ íàóïëèàëüíûõ ñòàäèé T. platyurus â àíàëèçèðóåìûõ ïðîáàõ âîäû ïðèâîäèëî ê ñíèæå-
íèþ âûæèâàåìîñòè â ðÿäå ïðîá, âïëîòü äî àáñîëþòíîé ëåòàëüíîñòè. 

Ïðîáû âîäû, îòîáðàííûå â ð. Äóíàé (ãã. Ðåíè, Èçìàèë, Âèëêîâî; 1, 2, 4), îçåðàõ Êàãóë (5) è ßëïóã (6, 7), îðîñè-
òåëüíîì êàíàëå ð. Äóíàé – îç. Ñàñûê (15) ïîêàçàëè «îòëè÷íûé» êëàñ. Ýêîëîãè÷åñêèé êëàññ «õîðîøèé» îòìå÷åí äëÿ 
âîäû ð. Äóíàé, îòîáðàííîé â ã. Êèëèÿ (3). Ñîñòîÿíèå âîäû îç. Êàòëàáóõ (8, 9) îöåíåíî êàê «õîðîøåå» è «óäîâëåòâî-
ðèòåëüíîå» (ñìåðòíîñòü òåñò-îáúåêòîâ íà óðîâíå 15 – 40 %, ÷òî îòâå÷àåò íèçêîìó óðîâíþ èíòåãðàëüíîé òîêñè÷-
íîñòè). Ñëåäóåò îòìåòèòü, ÷òî âîäà î. Êèòàé îòíåñåíà ê «îòëè÷íîìó» (10) è «ïëîõîìó» (11) ýêîëîãè÷åñêèì êëàññîì. 
Âñå îáðàçöû (12-14) âîäû ìàëûõ ðåê ßëïóã, Êàðàñóëàê, Åíèêà, âïàäàþùèõ â îçåðà, áûëè òîêñè÷íûìè. 

Ïðèíèìàÿ âî âíèìàíèå ïåðñèñòèðóþùèé õàðàêòåð çàãðÿçíåíèÿ ïîâåðõíîñòíûõ âîäîåìîâ Óêðàèíñêîãî Ïðèäó-
íàâüÿ, âûñêàçàíà ìûñëü îòíîñèòåëüíî íåîáõîäèìîñòè ïðîäîëæåíèÿ ìîíèòîðèíãà îñòðîé òîêñè÷íîñòè âîäû ýòèõ 
îáúåêòîâ, îñîáåííî îçåð è ðåê, ìåòîäàìè áèîòåñòèðîâàíèÿ. 

Êëþ÷åâûå ñëîâà: âîäà, âîäíûå îáúåêòû, áèîòåñòèðîâàíèå, îñòðàÿ òîêñè÷íîñòü, Óêðàèíñêîå Ïðèäóíàâüå. 

UDC 502. 656+613. 3+574. 64(477. 74)
Ecologic-Hygienic Evaluation of Aquatic Acute Toxicity of Surface Impoundment of Ukrainian Danube Re-

gion by the Results of Biotesting
Kovalchuk L. I., Mokienko A. V., Diatlov S. E., Koshelev A. V. 
Abstract. Supervising international legal document on protection superficial, and also transit, coastal and 

underground waters is the Water frame directive (WFD), accepted by the European Parliament and the Council of Europe 
on October, 23rd, 2000. WFD it is obligatory for performance in the EU countries and it is desirable for the countries-
neighbours, including for Ukraine. Instruction requirements extend to Ukraine in connection with presence of the general 
transboundary river pools, for example the river Danube which need performance of eurointegration obligations on their 
protection. WFD provides improvement of an ecological condition of water objects of delta of Danube to a condition “well” 
till the end of 2015

According to requirements WFD, generalisation of the received biotest results on the unified five-ball scale which gives 
the characteristic of an ecological condition of water objects (exelent, well, perfectly well, badly, very badly) is provided. 
This scale is approved at an ecological estimation of water of delta of Danube. 

 Objective: to evaluate the results of ecological – hygienic assessment of acute toxicity of water surface reservoirs of 
Ukrainian Danube Region by the data of biological testing. 

Material and methods. The material is the aqueous samples of surface water bodies from Ukrainian Danube Region. 
The samples were taken on July 23 – 24, 2014. Place of sampling: the Danube ( Reni, Izmail, Kilia, Vilkovo) (samples 1-4); 
Lake Cahul (5); Lake Ialpug (6. 7); Lake Katlabuh (8, 9); Lake Kitay (10, 11); the Ialpug (12); the Karasulak (13); the Enic 
(14); irrigation canal the Danube – Lake Sasyk (15). We used the international standard for setting of acute toxicity using 
early stages of nauplial stages of Thamnocephalus platyurus (Crustacea, Anostraca). Ecological condition was evaluated 
according to the requirements of the EU Water Framework Directive 2000/60 / EC (WFD). 

Results and discussion. Exposure of early nauplial stages of T. platyurus in the water samples under analysis led to 
reduced survival in a number of samples, up to the absolute mortality. 

Water samples collected in the Danube (Reni, Izmail, Vylkove; 1, 2, 4), lakes Cahul (5) and Ialpug (6, 7), an irrigation 
canal the Danube – Lake Sasyk (15) showed an “excellent” class. Environmental class “good” is marked for the water of 
the Danube selected in Kealia (3). State of Lake Katlabuh (8, 9) water is evaluated as “good” and “satisfactory” (mortality 
of test -objects was at the level of 15 – 40 %, which corresponds to the low level of integrated toxicity). It should be noted 
that the water of the Lake Kitay is referred to the “excellent” (10) and “bad” (11) environmental classes. All samples (12-14) 
water of small rivers Ialpug, Karasulak, Enic flowing into the lake, were very toxic (environmental class “very bad”). 

Conclusions. Taking into account the persistent nature of the pollution of surface waters of Ukrainian Danube Region 
we suggested that there is a need for continued monitoring of acute aquatic toxicity of these objects, especially lakes and 
rivers, by bioassay methods. 

Keywords: water, water objects, bioassay, acute toxicity, Ukrainian. 
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