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Project acronym CASCADE 

Project ID number 10255941 

Project title CoAStal and marine waters integrated monitoring systems for 
ecosystems protection AnD managemEnt 

Priority axis 3 - Environment and cultural heritage  

Specific objective  3.2 - Contribute to protect and restore biodiversity 

Strategic theme  3.2.1 - Marine environment  

Word Package 
number 
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Word Package title Communication activities 

Activity number  Activity 2.4 

Activity title Events, Training and Workshops 
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Work Package: Indicate if: 
2. Communication activities 

Activity  Indicate if: 
2.4 – Events, Training and Workshops 

Deliverable: Indicate if: 
2.4.5 - Local events: organized events as defined in the AF (guided tours, 
laboratories, seminaries, workshops, scientific training) and external 
events. In this deliverable both organized meetings and external events 
attended by PPs must be included 

 
Project Partner: Institute of oceanography and fisheries 
Name of event: Info day project CASCADE 
Date: 22.09.2021 

Event type: Seminary 
Organized event 

Event venue: In presence 

Short description of 
the event: 

On 22 September 2021 in Metković-Hotel Narona from 9:30 representatives of 
the Institute of Oceanography and Fisheries and Dubrovnik-Neretva County in 
the framework of the implementation of the EU project CASCADE held a 
presentation of projects and project activities in the pilot area in Neretva. 

Following the lecture, honey plant seedlings were distributed at City Park in 
Metković as part of the promotional activities of the project.  

Staff of Public Institution for the management of protected areas gave a 
presentation on the biodiversity of the estuary. 

Speakers speeches, 
brief summary and 
conclusion: 

 After the introductory presentation by the head of Administrative Department 
for Environmental Protection and Communal Affairs Miho Baće, representatives 
of the Institute of Oceanography and Fisheries gave presentations entitled: 

• Metals in the Marine Environment (Jelena Lušić, PhD), 
• Marine Biotoxins (Ivana Ujević, PhD), 
• The first appearance of PSP toxins in the bivalves of Croatian Adriatic 

(Romana Roje-Busatto, M.Sc.) 

The participants of the event visited the pilot area. 
Role of CASCADE 
partner in the event: 

Presentation of project activities in the P4 (mouth of the river Neretva) 

Type of 
audience/target 
groups involved: 

Stakeholders, citizens 



 
 
 

  
 

 
 

 
Target groups 
(AF Section F)  

Target groups 
reached in 
this event 

Details of involved target 

General public 24 Croatian citizens  

Local, regional and 
national public 
authorities  

1 Representative from Metković city attended tour 

Associations    

NGOs  1 Representative from HBOD non-profit organisation attended 
Tour. 

Education and 
training 
organizations as well 
as universities and 
research institutes  

  

 
Annexes: 

• Photos from events (it is preferable to have few photos where CASCADE logo is visible - on 

presentation, poster, roll-up, promotional materials etc.), 

• Invitation, Agenda, Participation list  

Explanation: 
By the end of project, in LIBRARY and TOOL section of project website must upload: 

• Reports of all meetings, 

• Reports of all events organized (local events, etc.), 

• Reports of participation in external events, 

• PDF versions of promotional materials, 

• Reports with links to websites, media relations and press releases issued. 

 
 
 
 
 
 
 
 
 



 
 
 

  
 

 
 

Annexe 1: 
 

• Photos from events 
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Dubrovačko-neretvanska županija  
Upravni odjel za zaštitu okoliša i komunalne poslove  
Vukovarska 16, 20 000 Dubrovnik 
 
 
Institut za oceanografiju i ribarstvo  
Šetalište I. Meštrovića 63 
21000 Split 
 
Dubrovnik, 14. rujna 2021. 

 

Poštovani,  

 

u suradnji Dubrovačko-neretvanske županije i Instituta za oceanografiju i ribarstvo, a u sklopu 

provedbe EU projekta CASCADE, pozivamo Vas na predstavljanje projekta koje će se održati u 

Metkoviću - Hotel Narona, u srijedu, 22.rujna 2021. godine s početkom u 9:30 sati.  

 

CASCADE je projekt u sklopu programa prekogranične suradnje INTERREG Italija – Hrvatska te 

obuhvaća teme zaštite morskog okoliša i održivog razvoja, s posebnim fokusom očuvanja i obnove 

ekosustava.  
 

Nakon predstavljanja osnovnih aktivnosti i ciljeva projekta,  slijedi obilazak pilot područja u kojem 

će se sudionici pobliže upoznati sa ekosustavom Ušća Neretve. Više detalja možete pročitati u 

priloženom dnevnom redu.    

  

Radi situacije s pandemijom COVID-19, događanje će se održati prema svim važećim mjerama i 

preporukama Stožera Civilne zaštite RH. Broj sudionika je ograničen i potvrda sudjelovanja 

obvezna, elektronskim putem na e-mail adresu: vicko.grkes@dnz.hr , najkasnije do ponedjeljka 20. 

rujna 2021.  

 

S poštovanjem, 

 

 
 
Mag.biol. Iva Slade      Dr.sc. Ivana Ujević  
Upravni  odjel za zaštitu okoliša  Laboratorij za plankton i toksičnost 
 i komunalne poslove školjkaša   
Dubrovačko-neretvanska županija Institut za oceanografiju i ribarstvo 
        Split 
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DNEVNI RED 

 

Interreg Italy – Croatia  
CASCADE 

 
 

Hotel Narona, Trg Kralja Tomislava 1, Metković 
 

22. rujna 2021  
  

 9:30 – 10:00 Registracija sudionika  
 

10:00 – 10:10 Pozdravna riječ  
Dubrovačko-neretvanska županija, Institut za oceanografiju i ribarstvo  
 

10:10 – 10:25 Uvodno predstavljanje projekta Cascade    
Miho Baće, Pročelnik UO za zaštitu okoliša i komunalne poslove Dubrovačko-neretvanske 
županije 
 

10:25 – 10:40 Predstavljanje aktivnosti projekta Cascade 
Vicko Grkeš, Viši stručni suradnik UO za zaštitu okoliša i komunalne poslove Dubrovačko-
neretvanske županije 
 
 

10:40 – 10:50 Metali u morskom okolišu 
Dr.sc. Jelena Lušić, Institut za oceanografiju i ribarstvo 

10:50 – 11:00 Pojava PSP toksina u školjkama hrvatskog Jadrana 
Mr.sc. Romana Roje-Busatto, Institut za oceanografiju i ribarstvo 

11:00 – 11:10 Morski biotoksini 
Dr.sc. Ivana Ujević, Institut za oceanografiju i ribarstvo 

11:10  – 11:30 Rasprava i zaključci 

11:30 – 11:50 Pauza za kavu  

12:00 – 13:00 Obilazak pilot područja – Delta Neretve uz stručno vođenje Javne ustanove za upravljanje 
zaštićenim dijelovima prirode Dubrovačko-neretvanske županije  
 

13:00 – 14:00 Radni ručak 
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MORSKI BIOTOKSINI

CASCADE| Partner N. 10 |

Institute of Oceanography and Fisheries (Split, Croatia)
Ěƌ͘ �ƐĐ͘�/ǀĂŶĂ�hũĞǀŝđ



CILJ: 
WƌŽĐũĞŶĂ�ŬǀĂůŝƚĞƚĞ�ŵŽƌƐŬŝŚ�ŽďĂůŶŝŚ�ĞŬŽƐƵƐƚĂǀĂ�ǌĂ�ƉŽĚƌƓŬƵ�ŝŶƚĞŐƌŝƌĂŶŽŵ�
ƵƉƌĂǀůũĂŶũƵ�Ƶǌ�ŬŽŽƌĚŝŶŝƌĂŶĞ�ŝ�ƵƐŬůĂĜĞŶĞ�ĂŬĐŝũĞ�ŬŽũĞ�ƵŬůũƵēƵũƵ�ƉƌĂđĞŶũĞ͕�
ƉƌŽŵĂƚƌĂŶũĞ͕�ŵŽĚĞůŝƌĂŶũĞ�ŝ�ƵƉƌĂǀůũĂŶũĞ�ŬĂŬŽ�ďŝ�ƐĞ�ƉŽďŽůũƓĂůŽ�ǌŶĂŶũĞ�ŝ�
ƉƌŽĐŝũĞŶŝůĂ�ƌĂŶũŝǀŽƐƚ�ŬŽƉŶĞŶŽŐ͕�ŽďĂůŶŽŐ�ŝ�ŵŽƌƐŬŽŐ�ŽŬŽůŝƓĂ�ŝ�ĞŬŽƐƵƐƚĂǀĂ�Ƶ�
Italiji i Hrvatskoj.



WŝůŽƚ�ƉŽĚƌƵēũĞ͗
� P4: Neretva river mouth (HR)- IOF; DNC; CMCC 



tW�ϯ�ĚŽƐĂĚĂƓŶũĞ�ĂŬƚŝǀŶŽƐƚŝ͗

- ϯ͘ϭ�WƌŝŬĂǌͬƉƌĞŐůĞĚ�ƉŽƐƚŽũĞđŝŚ�ƉƌŽŐƌĂŵĂ�ƉƌĂđĞŶũĂͬŵŽŶŝƚŽƌŝŶŐĂ�Ƶ�ƉŝůŽƚ�
ƉŽĚƌƵēũƵ�ʹ ƵƓđĞ�ƌŝũĞŬĞ�EĞƌĞƚǀĞ�ʹ P4

- ϯ͘Ϯ��ĞƚĂůũĂŶ�ŽƉŝƐ�ĞŬŽƐƵƐƚĂǀĂ�ƉŝůŽƚ�ƉŽĚƌƵēũĂ
- Procjena stanja morske vode, sedimenta i morskih organizama u pilot 
ƉŽĚƌƵēũƵ�ʹ ƵƓđĞ�ƌŝũĞŬĞ�EĞƌĞƚǀĞ�ʹ P4

- 4.1 Provesti ispitivanja odabranih parametara

WP 4 aktivnosti:



WŝůŽƚ�ƉŽĚƌƵēũĞ�ϰ͗�ƵƓđĞ�ƌŝũĞŬĞ�EĞƌĞƚǀĞ͕�/K&͕ ���E�;,ZͿ

Pritisci/utjecaji: - prirodni, kopno 

- antropogeni, poljoprivredne aktivnosti.

/ƐƚƌĂǎŝǀĂŶũĞ͗�

� hǌŽƌĐŝ�ŵŽƌƐŬĞ�ǀŽĚĞ�ĂŶĂůŝǌŝƌĂƚ�đĞ�ƐĞ͗�ŽƚŽƉůũĞŶŝ�ŬŝƐŝŬ͕�ŽƚŽƉůũĞŶĞ�
hranjive tvari, salinitet.

� Uzorci sedimenta analizirati đĞ�ƐĞ�͗ƐĂĚƌǎĂũ karbonata, organske
tvari, granulometrijski sastav

� Uzorci sedimenta i biote (dagnje) analizirat đĞ se: metali u 
tragovima i organska ǌĂŐĂĜŝǀĂla (ƉŽůŝĐŝŬůŝēŶŝ ĂƌŽŵĂƚŝēŶŝ
ugljikovodici), biotoksini (PSP, ASP i lipofilni toksini) u ƓŬŽůũŬĂƓŝŵa



MORSKI BIOTOKSNI

LT ʹ Lipofilni morski biotoksini
PSP
ASP
dŽŬƐŝēŶŽ�ĚũĞůƵũƵ�ŶĂ�ůũƵĚĞ͕�ƐŝƐĂǀĐĞ͕�ƉƚŝĐĞ͕�Ăůŝ�ŶŝƐƵ�ƚŽŬƐŝēŶŝ�ǌĂ�ƓŬŽůũŬĂƓĞ�

� Fotosinteza
� Proizvodnja organske tvari

� Biotoksini 
� (NRORãNL�þLPEHQLFL�

http://upload.wikimedia.org/wikipedia/commons/7/71/FoodChain.svg


� Alexandrium, PSP

� Dinophysis, DSP

� Pseudonitzchia, ASP

dK<^/�E/�&/dKW>�E<dKE



CVJETANJE MORA

͞Cvjetanje ŵŽƌĂ͕͟ �ƌŽĚ�dinoflagelati - Lingulodinium
polyedrum, Vranjic





a<K>:<�a/�- bioindikatori

bisusno vlakno

ŵŝƓŝđ�ǌĂƚǀĂƌĂē

hepatopankreas

bisusno vlakno



LIPOFILNA SKUPINA BIOTOKSINA

OA ± RNDGDLþQD�NLVHOLQD��&44H68O13

DTXs ± dinofizistoksini 

� PTXs, pektenotoksini
� AZAs, azaspiracidi
� YTXs, jesotoksini

http://upload.wikimedia.org/wikipedia/en/6/69/Okadaic_acid.svg


PSP SKUPINA

STX ʹ saksitoksin, C10H17N7O4

GTX ʹ goniautoksin

NEO ʹ neosaksitoksin



ASP SKUPINA

DA ʹ ĚŽŵŽŝēŶĂ�ŬŝƐĞůŝŶĂ͕
C15H21NO6 i njeni derivati

http://upload.wikimedia.org/wikipedia/commons/f/fc/Domoicacid.svg


ͻ 4 ƐŵƌƚŶĂ�ƐůƵēĂũĂ�ϭ987, u Kanadi 
uzrokovana domoiēŶŽŵ�ŬŝƐĞůŝŶŽŵ

ͻ 200 uginulih kormorana 1991,
California

ͻ >50 uginulih morskih lavova 1998, 
California



� DSP
� 3UDYLOQLN�R�KLJLMHQL�KUDQH�åLYRWLQMVNRJ�

podrijetla, �����J�NJ�za OA, DTXs i PTXs, 
�����J�NJ�AZA, te 3,75 mg/kg za YTXs

� PSP
� 3UDYLOQLN�R�KLJLMHQL�KUDQH�åLYRWLQMVNRJ�

podrijetla, �����J�NJ

� ASP
� 3UDYLOQLN�R�KLJLMHQL�KUDQH�åLYRWLQMVNRJ�

podrijetla, 20 mg/kg

MAKSIMALNO DOZVOLJENE KOLI,INE



ASP I PSP, HPLC
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LT, LC ʹ MS/MS



CONTACT INFORMATION
Partner Name:

Institute of Oceanography and Fisheries
Department involved in the project:

Laboratory of Plankton and Shellfish Toxicity
Laboratory of Chemical Oceanography and Sedimentology of the Sea
Contact person:  Ivana Ujevic

Address: Setaliste Ivana Mestrovica 63, Split, Croatia

Email address: ujevic@izor.hr

Phone number: +385 21408038

Website: www.izor.hr



Hvala na pozornosti!



Metali u morskom okolišu

Jelena Lušić
Institut za oceanografiju i ribarstvo
Laboratorij za kemijsku oceanografiju i sedimentologiju

Metković, 22. rujna 2021.



Podjela elemenata u morskom okolišu



Unos metala u tragovima u morski ekosustav



Svojstva metala u tragovima

Ø Postojanost u okolišu;
Ø Nemogućnost biorazgradnje;
Ø Bioakumulacija;
Ø Biomagnifikacija (Hg).



Ø Prag toksičnosti – svojstven za pojedini metal i vrstu organizma.

Ø Koncentracija iznad praga toksičnosti à poremećaj fizioloških funkcija izloženog 

organizma à ugibanje stanica i organizama à smanjenje bioraznolikosti ekosustava.

Ø Bioakumulacija u organizmima à hranidbeni lanac à utjecaj na ljudsko zdravlje.

Posljedice povišenih unosa metala u tragovima 
u morski okoliš



Posljedice povišenih unosa metala u tragovima 
u morski okoliš



Praćenje onečišćenja morskog okoliša



Praćenje onečišćenja morskog okoliša



Sadržaj kadmija, olova i žive u sedimentu



Sadržaj kadmija i olova u dagnjama



Sadržaj žive u ribama

Gavuni

Komarča, trlja, oslić, arbun



Sprječavanje i remedijacija onečišćenja

ØSustavno praćenje stanja okoliša

ØPročišćavanje otpadnih voda  

ØZabrane korištenja štetnih spojeva: olovo u gorivu, TBT 
u protuobraštajnim premazima

ØRazvoj novih tehnologija pročišćavanja i uklanjanja 
metala iz otpadnih i onečišćenih voda



Hvala!



DĞƚŬŽǀŝđ͕ 22.9.2021. 

CASCADE| Partner N. 10 | 
Institut za oceanografiju i ribarstvo, Split 

 
mr. sc. Romana Roje Busatto 



� Osnovan 1930. 
 

� European Science 
      Foundation Marine Board 
      ēůĂŶ�ŽĚ�2011. 
 
� Nacionalni referentni centar za more 
      �ŐĞŶĐŝũĞ�ǌĂ�ǌĂƓƚŝƚƵ�ŽŬŽůŝƓĂ�ŽĚ 2012. 

INSTITUT  ZA 
OCEANOGRAFIJU I 
RIBARSTVO- SPLIT 
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>��KZ�dKZ/:����W>�E<dKE�/�dK<^/�EK^d�a<K>:<�a� 

� Nacionalni referentni laboratorij za biotoksine od 2011. 
� Akreditiran ISO/IEC 17025:2017 za kvalitativno i kvantitativno 

ispitivanje sastava fitoplanktonske zajednice u morskoj vodi i 
ŝƐƉŝƚŝǀĂŶũĞ�ƐĂĚƌǎĂũĂ�fikotoksina Ƶ�ƓŬŽůũŬĂƓŝŵĂ�ŽĚ�ϮϬϬϴ͘ 



KĚƌĞĜŝǀĂŶũĞ͗ 
� Lipofilnih toksina Ƶ�ŵĞŬŽŵ�ƚŬŝǀƵ�ƓŬŽůũŬĂƓĂ�;�^W͕ ��ŝĂƌƌŚĞƚŝĐ�Shellfish 

Poisoning; YTX, Yessotoxins)- LC MS/MS metodom (SOP- EURLMB, 
Vigo) 
 

� ParalŝƚŝēŬŝŚ toksina (PSP, Paralytic Shellfish Poisoning)- HPLC-FLD 
metodom (AOAC 2005.06) 
 

� AmneǌŝēŬŝŚ toksina (ASP, Amnesic Shellfish Poisoning)- HPLC-UV 
metodom (Quilliam et al., 1995)  
 

� Sastava fitoplanktonskih zajednica u morskoj vodi- metodom 
obrnute mikroskopije (HRN EN 15204:2008 -mƚĞƌŵŽŚů, 1958) 

>��KZ�dKZ/:����W>�E<dKE�/�dK<^/�EK^d�a<K>:<�a� 
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Dinoflagelati: 
� Alexandrium catenella, A. fundyense, A. monilatum, A. 

peruvianum, A. tamarense, 
� Pyrodinium bahamense, var. Bahamense, var. Compressum 
� Gymnodinium catenatum 

 
 

 

WĂƌĂůŝƚŝēŬŽ�ƚƌŽǀĂŶũĞ�ƓŬŽůũŬĂƓŝŵĂ 
(engl. Paralytic Shellfish Poisoning, PSP) 

Stanice vrste Alexandrium tretirane s Calcofluor (G Usup). 
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Saksitoksini- skupina neurotoksina 

�  trnci na usnama i vrhovima prstiju 
�  ƵƚƌŶƵđĞ ŵŝƓŝđĂ lica i ekstremiteta  
�  ƐŶŝǎĞŶũĞ�ŬƌǀŶŽŐ�ƚůĂŬĂ 
�  vrtoglavica 
�  paraliza voljnih ŵŝƓŝđĂ  
�  respiratorni zastoj 
�  smrt ŐƵƓĞŶũĞŵ unutar 12 h 

WĂƌĂůŝƚŝēŬŽ�ƚƌŽǀĂŶũĞ�ƓŬŽůũŬĂƓŝŵĂ 
Paralytic Shellfish Poisoning (PSP) 

^ŝŵƉƚŽŵŝ�ŶĂŬŽŶ�ŬŽŶǌƵŵĂĐŝũĞ�ŬŽŶƚĂŵŝŶŝƌĂŶŝŚ�ƓŬŽůũĂŬĂ͗ 



PSP u Jadranskom moru 

WƌǀĞ�ǌĂďŝůũĞƓŬĞ͗� 
� pojava Alexandrium spp. 

od 1976. 
� ƉŽũĂǀĂ�ƚŽŬƐŝēŶŽƐƚŝ�

ƓŬŽůũŬĂƓĂ�Ƶ�^��:ĂĚƌĂŶƵ�
(Italija) u 1989. 

� W^W�ƚŽŬƐŝēŶŽƐƚ�ǌĂ�ǀƌŝũĞŵĞ�
cvatnje A. minutum u SZ 
Jadranu (Italija), 1994. 

� niske razine PSP u 
ƓŬŽůũŬĂŵĂ�ŬĂƓƚĞůĂŶƐŬŽŐ�
zaljeva u 1995. i 1996. 
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�ŽŵŵŝƐƐŝŽŶ�ZĞŐƵůĂƚŝŽŶ�;��Ϳ�EǑ�ϮϬϳϰͬϮϬϬϱ�ĂŵĞŶĚĞĚ�ďǇ�
�ŽŵŵŝƐƐŝŽŶ�/ŵƉůĞŵĞŶƚŝŶŐ�ZĞŐƵůĂƚŝŽŶ�;�hͿ�EǑ�ϮϬϭϵͬϲϮϳ� 
 
PSP toxins content of the whole body or any part edible 
separately of bivalve molluscs shall be determined using 
AOAC official method 2005.06  

Regulation (EC) 853/2004: 
͚live bivalve molluscƐ͙ must not contain marine biotoxins in total 
quantities that exceed ϴϬϬ�ђŐ�ŽĨ�ƐĂǆŝƚŽǆŝŶ�ƉĞƌ�ŬŐ for paralytic 
shellfish poisoning toxins (PSP).  

WƌĂđĞŶũĞ�W^W�ƚŽŬƐŝŶĂ�Ƶ�ƚŬŝǀƵ�ƓŬŽůũŬĂƓĂ 



1
0 

hǌŽƌŬŽǀĂŶũĞ�ƓŬŽůũŬĂƓĂ�ŶĂ�ƚĞƌĞŶƵ 



1
1 

dƌĂŶƐƉŽƌƚ�ƓŬŽůũŬĂƓĂ 



1
2 

Priprema uzoraka ƓŬŽůũŬĂƓĂ�Ƶ�ůĂďŽƌĂƚŽƌŝũƵ 



1
3 

Homogenizacija i vaganje uzoraka ƓŬŽůũŬĂƓĂ 



1
4 

sŝƐŽŬŽĚũĞůŽƚǀŽƌŶĂ�ƚĞŬƵđŝŶƐŬĂ�ŬƌŽŵĂƚŽŐƌĂĨŝũĂ 
 s prekromatografskom oksidacijom 

i fluorescentnom detekcijom (HPLC-FD) 

 
͞AOAC Official Method 2005.06, 

 Quantitative determination of paralytic shellfish poisoning 
toxins in shellfish using prechromatographic oxidation and 

liquid chromatography with fluorescence detection: 
ĐŽůůĂďŽƌĂƚŝǀĞ�ƐƚƵĚǇ͘͟ � 

J AOAC Int. 2005 Nov-Dec;88(6):1714-32 
 



AOAC method 
2005.06 
 
Lawrencova  metoda 
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Ekstrakcija toksina iz ŵĞŬŽŐ�ƚŬŝǀĂ�ƓŬŽůũŬĂƓĂ 
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Ekstrakcija uzorka- SPE i COOH ƉƌŽēŝƓđĂǀĂŶũĞ 
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Perjodna i peroksidna oksidacija ekstrahiranog uzorka 
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HPLC-FLD analiza 
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<ĂůŝďƌĂĐŝũĞ�ƉŽũĞĚŝŶĂēŶŝŚ�W^W�ƐƚĂŶĚĂƌĚĂ 

y = 812334x + 281077 
Zϸ�с�Ϭ͕ϵϵϲϭ 
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/ǌƌĂēƵŶ�ŬŽŶĐĞŶƚƌĂĐŝũĞ�ƉŽũĞĚŝŶĂēŶŝŚ�W^W toksina 

ђŐͬŵ> ђŵŽůͬ> area 

0,064 0,1817 117285 

0,16 0,4542 358968 

0,256 0,7267 620173 

0,32 0,9083 803738 

0,384 1,0900 962124 

X y a b 
ђŵŽůͬ> AREA 939408 -34509 

Y X ;ђDͿс;z-b)/a 
y;ђDͬŬŐͿ�с 
y;ђDͿ x 4/0.5 

y;ђŐͬŬŐͿс 
y;ђDͬŬŐͿ�ǆ Mr 
(dcGTX2,3) 

X(ђg.STXeq/kg)= 
y;ђDͬŬŐͿ�ǆ�Mr (STX) x 
TEF 

SAMPLE 
AREA  ђD�;yͿ ђDͬŬŐ�;yͿ ђŐͬŬŐ�;yͿ ђŐ STXeq./kg (X) 
34273 0,0993 0,7941 279,75 118,22 

48447 0,1143 0,9148 247,90 104,76 

38888 0,1042 0,8334 225,84 95,44 

290581 0,3721 2,9768 806,71 340,91 
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DŽŶŝƚŽƌŝŶŐ�ďŝŽƚŽŬƐŝŶĂ�Ƶ�ƓŬŽůũŬĂƓŝŵĂ 

^ůƵǎďĞŶŽ�ƉƌĂđĞŶũĞ�ďŝŽƚŽŬƐŝŶĂ�Ƶ�ƓŬŽůũŬĂƓŝŵĂ�Ɛ�ƵǌŐŽũŶŝŚ�ŝ�izlovnih 
ƉŽĚƌƵēũĂ�ŚƌǀĂƚƐŬŽŐ�ĚŝũĞůĂ�:ĂĚƌĂŶĂ�ƉŽēĞůŽ͗ 

 
� 2000.- ǌĂ�ƐŬƵƉŝŶĞ�ůŝƉŽĨŝůŶŝŚ�;>dͿ�ŝ�ƉĂƌĂůŝƚŝēŬŝŚ�ƚŽŬƐŝŶĂ�;W^WͿ 
� 2006.- ǌĂ�ĂŵŶĞǌŝēŬĞ�ƚŽŬƐŝŶĞ�;�^WͿ 



DŽŶŝƚŽƌŝŶŐ�ďŝŽƚŽŬƐŝŶĂ�Ƶ�ƓŬŽůũŬĂƓŝŵĂ 

Ϯϱ�ƚŽēĂŬĂ 
3 zone Jadrana 
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� ŽĚ�ƉŽēĞƚŬĂ�ŵŽŶŝƚŽƌŝŶŐĂ͕�ŽĚ�ƐƌƉŶũĂ�ϮϬϬϬ͘�ĚŽ�ƉƌŽƐŝŶĐĂ�
ϮϬϬϵ͘�ƵǌŽƌŬŽǀĂŶŽ�ϯϰϬϴ�ƵǌŽƌĂŬĂ�ƓŬŽůũĂŬĂ 

� ƵǌŽƌŬŽǀĂŶĞ�ǀƌƐƚĞ�ƓŬŽůũĂŬĂ͗�Mytilus galloprovincialis, 
Ostrea edulis, Pecten jacobaeus, Flexopecten proteus 

� W^W�ƚŽŬƐŝŶŝ�Ƶ�ϭϮ�ƵǌŽƌĂŬĂ�ĚĂŐŶũŝ�Ɛ�ũƵǎŶĞ�ŽďĂůĞ�/ƐƚƌĞ 

WƌǀĂ�ƉŽũĂǀĂ�W^W�ƚŽŬƐŝēŶŽƐƚŝ�Ƶ�ŚƌǀĂƚƐŬŽŵ�ĚŝũĞůƵ�:ĂĚƌĂŶĂ 
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Kromatogram uzorka dagnje (M. galloprovincialis) s postaje S4 (12.3.2009); ekstrakt 
C-18 nakon perjodne oksidacije; ƐĂĚƌǎŝ STX, GTX 2,3 i dcGTX 2,3 toksine. 
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� W^W�ƚŽŬƐŝēŶŽƐƚ�ŽĚ�ƐŝũĞēŶũĂ�ĚŽ�ƚƌĂǀŶũĂ�ϮϬϬϵ͘ 
� tri uzorka iznad dozvoljenih ϴϬϬ�ʅg STX eq./kg 
� W^W�ƉƌŽĨŝů�Ƶ�ƓŬŽůũŬĂŵĂ͗�^dy͕�ĚĐ^dy͕�'dy�Ϯ͕ϯ� 

WƌǀĂ�ƉŽũĂǀĂ�W^W�ƚŽŬƐŝēŶŽƐƚŝ�Ƶ�ŚƌǀĂƚƐŬŽŵ�ĚŝũĞůƵ�:ĂĚƌĂŶĂ 
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        Zahvaljujem na pozornosti! 


