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ABSTRAKT 

 
produkty osobnej 

 
 

 
  

kvapalinovej chromatografie v  tandemovou 
hmotnostnou spektrometriou (LC-MS/MS). Z -

 odpado-

 
drog a ich metabolitov v  od-

 
od 0,7 ng.L-1 -1.  
 

 
 
ABSTRACT 
Wastewaters are recently considered as a significant source of 
a wide spectrum of micropollutants (pesticides, personal care 
products (PPCPs), illicit drugs, pharmaceuticals and their me-
tabolites etc.). These are getting into surface waters thus repre-
senting a significant hazard for the water ecosystem. The aim 
of presented experimental work was the identification and 
quantification more than ninety pharmaceuticals, illicit drugs 
and their metabolites in waste waters using a combination of 
liquid chromatography and tandem mass spectrometry. The re-
sults obtained by LC-MS/MS analyses of waste waters shown, 
that the highest concentrations were observed in the case of caf-
feine, methamphetamine, tramadol, venlafaxine, telmisartan 
and diclofenac. The mean concentration of pharmaceuticals, 
drugs and their metabolites varied from 0.7 ng.L-1 -1 
in the effluent of waste water treatment plant.  
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chromatografie s tandemovou hmotnostnou spek-
trometriou (LC-MS/MS) s off-line alebo on-line  

[6]. Spojenie LC-
MS/MS je jednou z 

tantov vo vzor-
  molekulovej 

n

LC-  

[3]
 za-

a aj tepel
mikropolutantov vo 

a [8]. 
 

 

a mikropolutantov zo skupiny 
 

grafie v  tandemovou hmotnostnou 
spektrometriou (LC-MS/MS).  

 

  

novej chromatografie v  tandemovou 
hmotnostnou spektrometriou (LC-MS/MS). LC sys-

a Accela 600 (Thermo Fisher Scientific, San Jose, 
-

Hmotnostne-
TM s 

 vyhrieva-

soft Excel 2007 (Microsoft Corporation, Redmond, 
WA, USA).  

Hmotnostne 
  

-2,5kV re-
 rozsahu 

100-
 bloku a tep-

 
Hypersil Gold aQ (20mm x 2,1 mm i.d. s 

 
Hypersil Gold aQ (50mm x 2,1 mm i.d., s 

a  
 

-MS/MS a  
 -

  [5,6]. 

Merck (Darmstadt, Nemecko) alebo Sigma Aldrich 

a vzoriek pre MS a
-MAX-Ultra (Youn-

glin, Kyounggi-

Cambridge Isotope Laboratories Inc. (Andover, 
MA, USA) a CDN Isotopes (Pointe-Claire, Quebec, 
Kanada). 

 metanole o -1 a boli skla-
-

 ich metabolitov v rozsahu 
od 10 do 2500 ng.L 1. K 10 mL zhomogenizovanej 
a 

 

  
 

 mocou LC-
MS/MS bola k 10 mL zhomogenizovanej a prefil-

 rege-
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ciu 92  ich 
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skytu-

 
 LC-

  

37 000 ng.L-1

 Slovenskej a 
[9] LC-
 odpadovej vode z 

-1

 
 

[9]. 
Kon  
ng.L-1

vensku je marihuana. Marihuana obsahuje THC 

 
etabolitov, jeden 

z -COOH) bol kvantifiko-
 

ng.L-1. V 
-

 bovala 
v rozsahu od 0,7 po 95 ng.L-1

 

-1.  

 
-1

 odpadovej vode 

proti bolesti [9]. Citalopram a 

 670 ng.L-1. 
 koncen-

-1.  
 

v -
 

cia bola stano-
-1. Ateno-
 

300 ng.L-1 -  

 - adovej 
vody odobranej v 

 
 

 Analyt 
[ng.L-1] 

Psychostimulant 

 95 
 37000 

 460 
MDMA 5,2 

 68 
 19 

 6,1 
 <2,2 

MDA <7,3 
Mefedron <1,4 
MDEA <1,4 

 <1,4 
Alprazolam <7 
Kanabinol <0,71 

  50 
-   4,1 

-  

Atenolol 300 
Bisoprolol 150 
Sotalol 26 
Metoprolol 320 
Propranolol 1,8 

 5,2 

bioti-
kum 

Azitromycin 360 
 640 

Trimetoprim 110 
Sulfametoxazol 47 

 36 
 210 

 <2,1 
 <11 

 <3,3 
 <56 

Sulfametizol <2,1 

Antiepileptikum 
 340 

Oxkarba  40 
Klonazepam <2,2 

 

Citalopram 170 
Oxazepam 71 

 4,4 
 14 
 670 

Tramadol 810 
 <1,2 

Donepezil <1,1 
 <1,3 

Haloperidol <1,7 
 <1 

 <1,4 

Antihistaminikum 

 280 
 10 

Klemastin <1,1 
Loperamid <1,1 
Terbinafin <1,2 

 <2,3 

Hypolipidemikum 

 29 
 280 
 120 

 23 

Antidiabetikum 
Glibenklamid 5,3 
Glimepirid 3,9 
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 p  
 

 Analyt 
[ng.L-1] 

Antireumatikum 
Diklofenak 950 

 150 

Analgetikum 

 38 
 <2,6 

 <1 
 <1,3 

Antagonista  
 

Irbesartan 620 
Telmisartan 860 
Valsartan 1500 
Cilazapril <1,2 

Antiarytmikum 
Verapamil 51 
Disopyramid <0,97 
Tamoxifen <1,4 

Antiparkinsoni-
kum 

 <3,7 
Ropinirol <1,7 

 <1,1 
 Johexol 2000 

Metabolity  
 
 

 110 
Sulfoxid klindamy  130 
THC COOH 120 
O-Desmethylvenlafaxin 340 
10,11-dihydro kar-

 
490 

N4 Acetylsufametoxa-
zol 

430 

-
epoxid 

19 

 880 
6-  <6,4 
2-oxy-3-hydroxy-LSD <1,4 

 <0,92 
Oseltamivir-  <2,1 
N1_Acetylsufametaxa-
zol 

<12 

10,11-dihydrokarbama-
 

<1,7 

Norsestralin <0,77 
 

pohybovala v 
150 ng.L-1. 

konce -1

 
 210 ng.L-1. 

V 
-1. Diklofenak rov-

nako ako tramado

tan, telmisartan a 
hybovala v -1.  

V odpadovej vode bol takt

 000 ng.L-1. 
V 

 
 

 

mikropolutantov zo skupiny drog, 
 ich metabolitov 

 pomocou kvapalinovej chroma-
tografie v  tandemovou hmotnostnou 
spektrometriou (LC-

-1 do  
-1

grafie s 
 

 typov mikropolutantov v 

 
 

 

 

 -16-0124) a VEGA 

-2-

epubliky. 
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