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Dioxine Ἠi compuἨi asemŁnŁtori 

dioxinelor 

Dioxine (PCDD) 

75 congeneri 

7 toxici 

2,3,7,8-TCDD !! 

1,2,3,7,8-PeCDD 

1,2,3,4,7,8-HxCDD 

1,2,3,6,7,8-HxCDD 

1,2,3,7,8,9-HxCDD 

1,2,3,4,6,7,8-HpCDD 

1,2,3,4,6,7,8,9-OCDD 

Furani (PCDF) 

135 congeneri 

10 toxici 

2,3,7,8-TCDF 

1,2,3,7,8-PeCDF 

2,3,4,7,8-PeCDF 

1,2,3,4,7,8-HxCDF 

1,2,3,6,7,8-HxCDF 

1,2,3,7,8,9-HxCDF 

2,3,4,6,7,8-HxCDF 

1,2,3,4,6,7,8-HpCDF 

1,2,3,4,7,8,9-HpCDF 

1,2,3,4,6,7,8,9-OCDF 

PCB 

209 congeneri 

12 toxici 

3,3',4,4'-TeCB 

3,4,4',5-TeCB 

2,3,4,5-TeCB 

3,3',4,4',5-PeCB 

2,3,3'4,4'-PeCB 

2,3',4,4',5-PeCB 

3,3',4,4',5,5'-HxCB 

2,3,3',4,4',5-HxCB 

2,3,3',4,4',5-HxCB 

2,2',3,4,4',5'-HxCB 

2,2',3,3',4,4',5-HpCB 

One of 209 PCBS  



Dioxine Ἠi furani extrem de toxici 

2,3,7,8-Tetraclorodibenzo-p-

dioxina 

ñCompusul cel mai toxic 

produs vreodatŁ de omò 

7  Dioxine 10  Furani 



ÅContaminanἪi de mediu 

ÅExtrem de toxici 

ÅSemivolatili 

ÅLipofili (se acumuleazŁ ´n Ἢesuturile 

grase) 

ÅHidrofobi 

ÅPersistenἪi ´n mediu 

ÅBioacumulativi  

ÅSe concentreazŁ ´n lanἪurile trofice 

Dioxine Ἠi compuἨi asemŁnŁtori 

dioxinelor 



Dioxine Ἠi compuἨi asemŁnŁtori 

dioxinelor 

ConcentraἪii ultra-urme 

Å Sol, alimente: ppt (ng/kg) (1 ng = 10-9 g) 

Å ApŁ: ppq (pg/l) (1 pg = 10-12 g) 

Å Aer: fg/m3 (1 fg = 10-15 g) 

Å Ser: ppt 

Å Aport prin ingerare: 1 pg/kg/TEQ 

Å Risc de cancer: 1 x 10-3 



Toxicitatea dioxinelor 

Å Toxice puternice  pentru organismul uman Ἠi 

animal 

Å Mecanism toxic comun: altereazŁ creἨterea Ἠi 

dezvoltarea celularŁ 

Å Efecte: 
Åreproductiv 

Åcirculator 

Åimunologic 

Åcancerigen 
 

PopulaἪia vulnerabilŁ: nou-nŁscuἪii Ἠi copiii ! 

Viktor Yushchenko (Ucraina) 

( ńainte ҍi dupŁ expunere) 



Surse Ἠi cŁi de pŁtrundere ´n organismul 

uman 

Å Sursa principalŁ (´n organismul uman): 

alimentele, ´n particular lipidele animale 

Å Sursa principalŁ (´n mediu): procesele de 

combustie (incinerarea reziduurilor medicale, 

municipale, toxice; topirea metalelor; combustii 

industriale) 

ÅCŁi de pŁtrundere ´n organism:  
Åingestie,  

Åinhalare, 

Åcontact dermic, 

ÅtransplacentarŁ, 

ÅalŁptare. 



Surse Ἠi cŁi de expunere 

SURSE 
TRANSPORT 

DEPUNERE  ALIMENTE 

Drenaj 
Eroziune 



Expunerea organismului uman  

la dioxine prin consumul de alimente 

21% 

16% 

19% 

14% 

5% 

4% 

7% 

6% 

1

% 

Ingestie de sol 

Contact dermic cu solul 

PeἨti Ἠi organisme de apŁ dulce 

PeἨti Ἠi animale marine 

Inhalare 

Lapte 

Produse lactate 

OuŁ 

Carne  

de vitŁ 

Porc 

Pui 

Alte tipuri de carne 

GrŁsimi vegetale 



ExtracἪia Ἠi purificarea probei de aliment 

pentru determinarea PCDD/F Ἠi PCB 

Sistem de extracἪie 

acceleratŁ cu solvenἪi 

Thermo ScientificÊ 

DionexÊ ASEÊ 350  

(dotare ICIA) 

Sistem de 

purificare 

automatŁ a 

extractelor  

LCTech 

DEXTechÊ  
(dotare ICIA) 



Sistem GC TRACEÊ 1310  cuplat cu 

spectrometru de masŁ triplu cuadrupol  

TSQ 8000 Evo GC-MS/MS Thermo 

ScientificÊ, cu autosampler Thermo 

ScientificÊ TriPlusÊ RSH Ἠi coloanŁ 

capilarŁ Thermo ScientificÊ 

TraceGOLD TG-5SilMS  

60 m Ĭ 0.25 mm I.D. Ĭ 0.25 ɛm film  

(dotare ICIA) 

Injector PTV 
Volum de injecἪie (ÕL) 2 

Liner SSL Single taper 

Inlet (ÁC) 260 

Debit de vent 20 ml/min 

RatŁ de transfer 13,3 ÁC/min 

Mod Inlet  Splitless 

Program de temperatura pentru cuptorul  GC 

TRACE 1310 
ColoanŁ capilarŁ GC TraceGold 

TG-5SilMS, 60 m x 0,25 mm x 0,25 um 

TemperaturŁ iniἪialŁ 120 ÁC 

Rata 1 17 ÁC/min la 250 ÁC 

Rata 2 2.5 ÁC/min la 285 ÁC 

TemperaturŁ finalŁ 285 ÁC pentru 13 min 

Tabel 1. CondiἪii instrumentale pentru GC Ἠi 

injector 

Tabel 2. CondiἪii instrumentale pentru MS 

Parametri 

TemperaturŁ sursŁ 250ÁC 

Tip ionizare EI 

Energie electronir 40 eV 

Curent de emisie 50 ÕA 

Presiune gaz Q2 

(Argon) 

1,5 mTorr 

Energie de coliziune 22 eV 

TemperaturŁ iniἪialŁ 120 ÁC 

LŁrgime pic Q1 0,7 Da 

LŁrgime pic Q3 0,7 Da 



Exemple de soluἪii pentru standardele 

de calibrare pentru metoda EN1948 



Rezultate 



SecvenἪa Ἠi curba de calibrare 



CiocolatŁ 
No. Compound 

Name 

QM 

Retention 

Time 

QM 

Area 

RM1 

Area 

RM1 

Ratio 

(A) 

Calculated 

Amount 

(A) 

Detection 

Limit (A) 

TEQ  

(A) 

1 2378-TCDD 0.00 0 0 --- n.d. 0.04 n.d. 

2 12378-PeCDD 34.71 2041 960 0.4703 0.53 0.03 0.5268 

3 123478-HxCDD 43.52 1414 815 0.5764 0.37 0.07 0.0371 

4 123678-HxCDD 43.85 1473 1012 0.6871 0.49 0.09 0.0490 

5 123789-HxCDD 44.68 2485 0 0.0000 n.d. < 0.47 0.09 n.d. 

6 1234678-

HpCDD 

50.20 4375 3159 0.7219 0.63 0.01 0.0063 

7 OCDD 53.84 13673 13743 1.0051 5.89 0.06 0.0018 

8 2378-TCDF 26.13 458 1677 3.6619 n.d. < 0.36 0.05 n.d. 

9 12378-PeCDF 32.44 3506 655 0.1867 n.d. < 0.59 0.07 n.d. 

10 23478-PeCDF 34.10 3916 1607 0.4104 0.78 0.07 0.2338 

11 123478-HxCDF 40.88 2295 1370 0.5970 0.44 0.04 0.0443 

12 123678-HxCDF 42.93 1719 1173 0.6825 0.34 0.04 0.0343 

13 234678-HxCDF 42.93 1860 1173 0.6306 0.36 0.04 0.0359 

14 123789-HxCDF 45.65 1957 1316 0.6722 0.44 0.05 0.0443 

15 1234678-

HpCDF 

48.87 2360 2070 0.8769 0.29 0.02 0.0029 

16 1234789-

HpCDF 

50.75 5424 4663 0.8598 0.70 0.02 0.0070 

17 OCDF 54.03 10331 11532 1.1162 3.11 0.03 0.0009 

18 Overall_TEQ 0.00 52840 44594 0.8439 14.37 0.04 1.0245 

RT: 23.58 - 54.79
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