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-the challenging task for environmental researches is screening of surface 
waters because different organic substances present in surface waters are 
difficult to characterize by chemical analyses  
-these complex mixtures occurs at a very low concentrations and requires 
both a specific analytical methods and instruments for identification 

AGILENT 6550 i-Funnel UHPLC/QTOF-MS: 
-40000 FWHM,mass accuracy <1 ppm 
-satisfactory sensitivity in full-acquisition mode for the rapid screening and 
quantification of multi-class organic pollutants in water, with little sample 
manipulation open new multiple possibilities for challenging environmental 
analyses 

Statistical Software for Comparing Data Sets 

 Impurity analysis 
 Components introduced in water : where, how and from        

   whom? 
 What components change 
 Evaluate impact of pollutants on the environment 
 Which components are not known 

QUESTIONS 



 
Advanced 
Batch  
Feature 
Extraction  

Data Filtering 
Statistical 
Analyses 
Data Visualization 

PCA Workflow Overlay  EIC 

Only Filtering  ESI +    CE  



 

rFind by Ion 
Final Compound 

List 
rMFE Filter 1 Filter 2 

MassHunter Profinder Feature  Finding 

Molecular Feature Extraction 

• From the raw data finds co-eluting ions that are related: 
   (isotopes, adducts - such as Na+ / K+...), and dimers 

• Filters noise 
• Creates a compound chromatogram for the group of ions 
• Sums all ion signals into one value: one Feature = one 

compound  
• Batch processing of large, complex 

accurate mass LC/MS data  
• Find by Ion reduces false negatives 
• Allows manual editing of compounds 
• Reduces the number of false positives and 

false negatives 

 
 

Find by Ion MFE rMFE 

improves the quality  
of target list  for Find 

by Ion 
 

improves the quality of final compound group 
list, amount of manual cleanup is reduced 



 

Mass Profiler Professional 

Statistical Software for Comparing Data Sets 

multi-variate dataset is reduced (by filtering and statistical 
analyses) to a small set of significant and relevant compounds 
for further evaluation 

Data Filtering  
Filter by mass, retention time, frequency, abundance, mass error and 
alignment, using Venn Diagrams 

Statistical Analyses 
t-tests/ANOVA,  Fold-change, Clustering, Find Similar Entities,    
Principal Component Analysis 

Data Visualization 
Scatter plots, Profile plots, Matrix plots, Box- Whisker plots, 
Histograms, Heat Maps, Venn Diagrams, Data spreadsheets 

Experiment grouping Interpretations QC filters Statistical analysis Fold change Results interpretation 

Covariance analysis (PCA, Clustering) 



 

Proof of MPP principle in spike-in experiment 
VALIDATION 

Experiment creation – data input and compound alignment 

Each square represents a compound.  
Plot presents  information about the chromatography. 

 Mix A surface water ( river  Slunjcica  ) 
 Mix B surface water + 30 spiked pest ( 50 ng/l )  
 Mix C surface water + 80 spiked For-Tox ( 50 ng/l ) 



 

Experiment creation 
 
- aboundance normalization (percentile shift 75 - 0 values are treated equally no   
  positive fold changes) 
- baselining options  (to median of all samples  treat all compounds equally   
  regardless of their intensity) and 0 abundance point is in the middle of the plot –        
  the median Log2 value for an entity in all samples is substracted from the Log2   
  abundance value of that entity in each sample 
- after data import analysis steps starts 

 
 
- summary displays all aligned compounds (presented in colored lines) and 
colour indicates the relative abundance of each compound. Indicated 
abundance is for the first sample compared to all other samples, but  the higher 
aboundance does not necessarily mean that these compound are high in 
aboundance relative to overall aboundance. 

Summary display 



 

Filter by flags 

Filter by frequency 

PCA 

Mean of eliminating less reliable 
compounds (compounds not found in 
at least 1 of 9 total sampes). Filtering 
out entities based on flags A,P,M. 

Based on frequency of accurance 
across samples. Limit analysis to 
entities present in minimal number of 
samples. 
 

QC on samples ,we can assess 
data quality as indicated by 
covariance clustering using a 
principal component analysis  



 

Principal Component 
Analysis 
 
-reduces  multi dimensional     
 data to a few dimensions  
 
-reveal simplified structures 
 
-simple method can be 
considered a positive feature 
because the answer is unique 
and independant of the user 
 
 
-visual way to to explore 
variance and identify patterns 
in data 



 

- can help identify major sources     
     of variation that have influenced   
     sample covariance 
 
- analysis tool that groups samples or 

sample groups according to their 
similarities 
 

- results are displayed in a 
dendrogram 
 

- compounds that contribute to 
clustering  can be isolated and saved 
on entity list 
 

-   samples connected to the same    
    node are more alike than samples  
    connected to other nodes 

 

Unsupervised hierarchical clustering (measurement of variability) 



 

mix A vs mix B mix A vs mix C mix B vs mix C 

Significance analysis – VOLCANO PLOT 

VOLCANO  
- because in very complex data sets with many measurable differences between   
  groups  the up- and down-regulated entities appear on both sides on center and   
  form an  image like erupting volcano  
- simultaneously applies t-test and a fold change filter 

Compounds above the green horizontal line (p value cutoff) and 
outside one of the vertical green lines (fold change cutoff) are colored 
red indicating they pass both tests 



 
- for creation list of entities that are unique to a specific condition or common 
to multiple conditions 

- autoMSMS 
confirmed 80 
For- Tox 
compounds 

- autoMSMS 
confirmed 30 pest 
compoundsS 

Venn diagram  



 

Summary display parameter state  Summary display parameter state and tributary  

16214 features  

http://www.danubesurvey.org/


 

Initial quality control on acquired 16214 features in MPP with filtering by frequency, sample 
variability, flags, abundance, significance testing  and fold change resulted in 7767 features 
that were detected in 68 JDS3 samples. All targeted compounds were excluded from 
analysis. 

JDS3  - STATES  



 

PCA was performed for detection of similarity between states discriminated by the 
major trends 

Similarities in pollution pattern exist among Serbia, Romania, Bulgaria and Ukraine and 
between Croatia and Hungary whereas rather unique character of pollution can be seen in the 
upstream countries (Germany, Austria, Slovakia). 



 

TOTAL UNKNOWN 
defined only with mass 

and retention time 

PCDL MATCH  
IDBrowser recognised (PCDL 
library ) match compounds 

assigned with a defined name, 
accurate mass, molecular 

formula, Rt, CAS and isotopic 
pattern. 

UNKNOWN 
Calculated formula, 
accurate mass, Rt, 

isotopic pattern 

OCCURRENCE OF ALL FEATURES (PCDL match compounds, unknowns, total unknowns) - 
MPP  

ID browser identification - compound identification wizard, database search performed by using molecular formula, mass 
or mass and time, mass match tolerance is specified, for formula generation allowed elements and min and max numbers 

are specified, formula generation can be performed on all compounds or only unidentified 
*Agilent PCDL: 

• MassHunter METLIN metabolite PCDL ver 5 (database 64092 compounds, MS/MS library > 8040 compounds at three collision energies: 10, 20 and 
40eV ) 

• MassHunter Forensic Toxicology PCDL  ver. 4.1 (database 7509 compounds, MS/MS library > 2500 compounds at three collision energies: 10, 20 
and 40eV ) 

• MassHunter Pesticide PCDL  ver. 4.1 (database 1664 compounds, MS/MS library > 600 compounds at three collision energies: 10, 20 and 40eV ) 

 

 

 

Level 3 Level 4    

Level 5 



 

PCDL match 
Browser recognised 

3442 compounds 

CONFIRMED   COMPOUNDS               
                                               

Gabapentin 

Gabapentin 
Isotopic pattern 

Cpd CAS Flag Severity (Tgt) Name Mass (DB) Diff (DB, mDa) Diff (DB, ppm) Formula (MFG) Abund Area Height ID Techniques AppliedIons Polarity Mass Score m/z RT Width Diff (Tgt, mDa) Diff (Tgt, ppm) RT Diff (Tgt) Score (Tgt) Flags (Tgt) Mass (Tgt) Sample Name

1 60142-96-3 Pass Gabapentin 171.1263 0.16 0.96 C9 H17 N O2 63401 7988120 513254 FBF 6 Positive 171.1261 98.58 172.1333 8.558 0.207 0.21 1.21 0.009 98.58 171.1259 MS_JDS_6

3 543-82-8 Pass Octodrine 129.1519 0 -0.01 C8 H19 N 59270 2693127 305983 FBF 3 Positive 129.1519 98.99 130.1592 6.727 0.119 0.15 1.17 -0.002 98.99 129.1517 MS_JDS_6

4 126-73-8 Pass Tri-n-butyl phosphate (Tributyl phosphate) 266.1654 0.12 0.44 C12 H27 O4 P 87023 3994993 837021 FBF 5 Positive 266.1653 95.23 289.1546 16.07 0.065 0.59 2.21 -0.005 95.23 266.1647 MS_JDS_6

5 437-74-1 Pass Xanthinol Nicotinate 434.1916 -0.37 -0.85 C19 H26 N6 O6 58907 1953776 482622 FBF 4 Positive 434.192 81.43 435.1992 14.852 0.063 0.59 1.35 -0.005 81.43 434.1914 MS_JDS_6

6 126-71-6 Pass Tri-iso-butyl phosphate 266.1657 0.42 1.57 C12 H27 O4 P 87023 3995190 837029 FBF 5 Positive 266.1653 95.2 289.1546 16.07 0.065 0.59 2.21 -0.007 95.2 266.1647 MS_JDS_6

7 1017-56-7 Pass Trimethylolmelamine 216.0978 -0.1 -0.48 C6 H12 N6 O3 56574 2973107 253908 FBF 5 Positive 216.0979 95.58 217.1051 4.989 0.188 0.82 3.77 -0.001 95.58 216.0971 MS_JDS_6

8 54510-20-2 Pass Iodocetilic acid 382.1374 0.13 0.34 C16 H31 I O2 56054 1464223 306460 FBF 4 Positive 382.1373 97.3 383.1446 16.079 0.064 0.4 1.04 -0.002 97.3 382.1369 MS_JDS_6

9 8/3/1972 Warning THC / delta9-Tetrahydrocannabinol 314.2245 1.59 5.06 C21 H30 O2 42721 937817 176156 FBF 4 Positive 314.2229 85.2 337.2123 16.079 0.068 -1.67 -5.31 0 85.2 No H adduct 314.2246 MS_JDS_6

10 23103-98-2 Pass Pirimicarb 238.1422 0.05 0.21 C11 H18 N4 O2 11929 3775367 736751 FBF 9 Positive 238.1422 94.47 256.176 5.875 0.076 -0.83 -3.47 -0.004 94.47 238.143 MS_JDS_6

11 50-78-2 Pass Aspirin (Acetylsalicylic acid) 180.0423 -0.07 -0.4 C9 H8 O4 47531 1092927 214073 FBF 3 Positive 180.0424 98.99 181.0496 16.079 0.064 0.11 0.63 -0.002 98.99 180.0423 MS_JDS_6

12 Pass 222.1237 -0.04 -0.17 C9 H14 N6 O 37216 1254864 127680 FBF 6 Positive 222.1237 95.81 223.1309 10.389 0.115 0.83 3.73 0.007 95.81 222.1229 MS_JDS_6

13 298-60-2 Pass Arpenal 324.2188 -0.84 -2.58 C21 H28 N2 O 35505 754626 164491 FBF 3 Positive 324.2196 82.87 325.2269 16.07 0.062 -0.53 -1.63 -0.006 82.87 324.2202 MS_JDS_6

14 657-24-9 Pass Metformin 129.1015 -0.02 -0.18 C4 H11 N5 37490 821138 73778 FBF 2 Positive 129.1015 88.26 130.1088 2.221 0.161 0.08 0.6 -0.003 88.26 129.1014 MS_JDS_6

15 853-34-9 Warning Kebuzone 322.1316 0.8 2.49 C19 H18 N2 O3 44552 726015 155601 FBF 5 Positive 322.1308 69.9 323.1388 16.368 0.062 -0.94 -2.93 -0.004 69.9 low score 322.1317 MS_JDS_6

16 64862-96-0 Warning Ametantrone 412.21 0.19 0.46 C22 H28 N4 O4 18025 3198942 797434 FBF 6 Positive 412.2098 78.66 430.2433 14.852 0.062 -1.24 -3.02 -0.004 78.66 low score 412.2111 MS_JDS_6

17 107724-20-9 Pass Eplerenone 414.2047 0.06 0.13 C24 H30 O6 27009 1546957 382024 FBF 12 Positive 414.2046 97.43 432.2383 14.75 0.062 0.41 0.98 -0.003 97.43 414.2042 MS_JDS_6

18 101-97-3 Pass Ethyl phenylacetate 164.084 0.08 0.46 C10 H12 O2 1666 668476 161226 FBF 6 Positive 164.0839 87.88 182.1173 16.42 0.063 0.19 1.18 0.002 87.88 164.0837 MS_JDS_6

19 90-33-5 Pass Hymecromone 176.0474 -0.05 -0.31 C10 H8 O3 50632 484810 102209 FBF 3 Positive 176.0475 98.87 177.0547 12.919 0.068 0.11 0.62 0 98.87 176.0473 MS_JDS_6

20 87-47-8 Pass Pyrolan 245.1173 0.23 0.95 C13 H15 N3 O2 49554 483295 124471 FBF 4 Positive 245.1171 94.99 246.1243 6.863 0.058 0.64 2.62 0.002 94.99 245.1164 MS_JDS_6

21 89-83-8 Pass Propyl cresol 150.1046 0.34 2.25 C10 H14 O 22091 634021 66120 FBF 6 Positive 150.1043 99.31 151.1117 10.389 0.118 -0.2 -1.35 0.009 99.31 150.1045 MS_JDS_6

22 64204-55-3 Pass Esaprazole 225.1845 -0.01 -0.03 C12 H23 N3 O 34054 459135 65737 FBF 5 Positive 225.1845 96.59 226.1917 8.72 0.101 0.39 1.75 0.001 96.59 225.1841 MS_JDS_6

24 437-38-7 Warning Fentanyl 336.2211 -0.21 -0.63 C22 H28 N2 O 27248 379803 67601 FBF 2 Positive 336.2213 75.05 359.2105 16.368 0.074 1.15 3.41 -0.008 75.05 low score; No H adduct 336.2202 MS_JDS_6

25 56391-56-1 Pass Netilmicin 475.2997 -0.1 -0.21 C21 H41 N5 O7 45044 344419 82048 FBF 4 Positive 475.2998 89.05 476.3071 8.771 0.062 -0.8 -1.68 -0.002 89.05 475.3006 MS_JDS_6

26 5560-69-0 Pass Ethyldibunate 348.1766 -0.05 -0.15 C20 H28 O3 S 43433 315499 74744 FBF 4 Positive 348.1767 82.83 349.1839 7.297 0.062 0.74 2.12 0.001 82.83 348.1759 MS_JDS_6

27 77-73-6 Warning Dicyclopentadiene 132.094 0.07 0.5 C10 H12 336 398797 40986 FBF 2 Positive 132.0939 57.57 150.1277 10.389 0.121 0.03 0.25 0.009 57.57 low score 132.0939 MS_JDS_6

28 68788-56-7 Pass Etacepride 304.1793 0.05 0.16 C17 H24 N2 O3 37961 287882 72685 FBF 6 Positive 304.1793 95.46 305.1866 6.13 0.06 0.56 1.84 -0.002 95.46 304.1787 MS_JDS_6

29 5591-47-9 Pass Cyclomenol 204.1516 -0.17 -0.82 C14 H20 O 12355 367852 32873 FBF 6 Positive 204.1518 97.91 205.1589 14.282 0.149 0.35 1.72 -0.003 97.91 204.1514 MS_JDS_6

30 52157-83-2 Pass Mindoperone 408.2231 0.08 0.2 C25 H29 F N2 O2 24575 296619 55663 FBF 3 Positive 408.223 80.17 409.2302 18.362 0.068 1.71 4.19 -0.004 80.17 408.2213 MS_JDS_6

31 57-91-0 Pass 17alpha-Estradiol (alfatradiol) 272.1781 0.38 1.39 C18 H24 O2 17775 631005 115352 FBF 5 Positive 272.1777 97.01 295.1673 16.351 0.064 0.09 0.34 0.001 97.01 272.1776 MS_JDS_6

32 59-40-5 Pass Sulfaquinoxaline 300.0683 0.5 1.65 C14 H12 N4 O2 S 28033 207757 44944 FBF 3 Positive 300.0678 93.74 301.0748 13.532 0.079 -0.29 -0.97 -0.001 93.74 300.0681 MS_JDS_6

33 84-66-2 Pass Diethyl phthalate 222.0894 -0.2 -0.89 C12 H14 O4 20033 954961 200854 FBF 7 Positive 222.0896 99.06 223.0967 12.919 0.067 0.39 1.75 -0.001 99.06 222.0892 MS_JDS_6

34 629-54-9 Pass Palmitamide 255.2564 -0.14 -0.55 C16 H33 N O 19034 236461 45888 FBF 4 Positive 255.2565 87.95 256.2638 17.604 0.069 0.33 1.28 -0.001 87.95 255.2562 MS_JDS_6

35 55837-18-8 Pass Butibufen 220.1466 -0.1 -0.44 C14 H20 O2 54933 1510739 376310 FBF 7 Positive 220.1467 97.09 243.136 16.411 0.058 0.37 1.67 -0.005 97.09 220.1463 MS_JDS_6

36 20545-92-0 Pass N-(2-hydroxyethyl)-10-Undecenamide 227.1888 -0.27 -1.21 C13 H25 N O2 12475 377270 38852 FBF 5 Positive 227.1891 95.49 228.1962 13.49 0.157 0.55 2.4 0.022 95.49 227.1885 MS_JDS_6

37 2430-27-5 Pass Valpromide 143.131 -0.02 -0.11 C8 H17 N O 20042 241998 42814 FBF 6 Positive 143.131 99.68 144.1382 12.186 0.079 0 0.01 -0.003 99.68 143.131 MS_JDS_6

38 93-35-6 Pass Umbelliferon 162.0317 -0.08 -0.48 C9 H6 O3 26278 208751 44291 FBF 3 Positive 162.0318 99.42 163.0391 18.771 0.064 0.08 0.52 -0.008 99.42 162.0317 MS_JDS_6

40 43200-80-2 Warning Zopiclone 388.1047 0.35 0.91 C17 H17 Cl N6 O3 42949 1050315 235767 FBF 9 Positive 388.1043 74.44 411.094 16.471 0.063 -0.72 -1.85 0.001 74.44 low score 388.1051 MS_JDS_6

41 Warning Gentamicin A 468.244 -0.11 -0.24 C18 H36 N4 O10 14376 170439 30337 FBF 4 Positive 468.2441 95.58 491.233 18.362 0.073 0.97 2.07 -0.006 95.58 No H adduct 468.2431 MS_JDS_6

42 68045-74-9 Pass Copovithane 202.0947 -0.14 -0.68 C8 H14 N2 O4 19557 177356 39428 FBF 3 Positive 202.0948 98.48 203.1021 14.571 0.065 -0.52 -2.57 0.001 98.48 202.0954 MS_JDS_6

43 77287-05-9 Pass Rioprostil 354.2766 0.56 1.57 C21 H38 O4 18352 143204 28520 FBF 7 Positive 354.276 94.56 355.2833 19.835 0.07 -0.97 -2.72 0.003 94.56 354.277 MS_JDS_6

44 7085-55-4 Warning Troxerutin 742.2327 2.58 3.48 C33 H42 O19 12652 146752 37514 FBF 3 Positive 742.2301 65.86 743.2397 18.54 0.056 -1.91 -2.57 0.002 65.86 low score 742.232 MS_JDS_6

45 15687-14-6 Pass Embutramide 293.1997 -0.18 -0.63 C17 H27 N O3 15762 158656 33615 FBF 3 Positive 293.1999 81.29 294.2072 15.278 0.066 0.79 2.7 -0.001 81.29 293.1991 MS_JDS_6

46 550-24-3 Pass Embelin 294.1828 0.01 0.05 C17 H26 O4 23510 657140 83297 FBF 7 Positive 294.1828 84.51 317.1721 13.754 0.106 -0.32 -1.1 -0.07 84.51 294.1831 MS_JDS_6

47 2163-69-1 Pass Cycluron 198.1736 0.18 0.91 C11 H22 N2 O 9531 174849 23229 FBF 4 Positive 198.1734 99.44 199.1806 10.381 0.088 0.21 1.04 0 99.44 198.1732 MS_JDS_6

48 115-88-8 Pass Diphenyl octyl phosphate 362.165 0.07 0.2 C20 H27 O4 P 81484 3208166 671286 FBF 8 Positive 362.1649 91.08 385.1542 17.331 0.066 0.23 0.64 -0.005 91.08 362.1647 MS_JDS_6

49 80109-27-9 Pass Ciladopa 370.1897 0.27 0.73 C21 H26 N2 O4 14263 127623 27570 FBF 4 Positive 370.1894 94.71 371.1968 16.104 0.064 0.17 0.46 -0.001 94.71 370.1893 MS_JDS_6

50 100-33-4 Pass Pentamidine 340.1891 0.16 0.47 C19 H24 N4 O2 14513 143122 31185 FBF 4 Positive 340.1889 91.71 341.1961 14.852 0.063 -0.99 -2.9 -0.004 91.71 340.1899 MS_JDS_6

51 76963-41-2 Pass Nizatidine 331.1126 0.39 1.18 C12 H21 N5 O2 S2 12434 108073 23506 FBF 4 Positive 331.1122 83.84 332.1198 15.432 0.066 -1.46 -4.4 0.002 83.84 331.1137 MS_JDS_6

53 85-90-5 Pass 3-Methylchromone 160.0526 0.35 2.16 C10 H8 O2 15744 126365 29012 FBF 3 Positive 160.0523 97.39 161.0597 17.638 0.066 -0.18 -1.1 -0.005 97.39 160.0524 MS_JDS_6

54 23052-51-9 Warning Demeton-O oxon 242.0739 0.93 3.84 C8 H19 O4 P S 18024 126616 26569 FBF 3 Positive 242.073 88.36 265.062 13.541 0.08 -1.2 -4.94 0.004 88.36 No H adduct 242.0742 MS_JDS_6

55 16112-96-2 Pass Indanorex 191.1313 0.11 0.57 C12 H17 N O 14508 172218 33887 FBF 6 Positive 191.1312 97.61 192.1384 12.749 0.072 0.18 0.93 -0.004 97.61 191.131 MS_JDS_6

56 135-43-3 Pass Lauroguadine 376.2951 -0.11 -0.3 C20 H36 N6 O 4521 148738 10310 FBF 5 Positive 376.2952 86.11 377.3025 19.06 0.182 0.15 0.41 0.002 86.11 376.2951 MS_JDS_6

57 63245-28-3 Pass Etifenin 322.1526 0.18 0.56 C16 H22 N2 O5 12987 115083 24457 FBF 4 Positive 322.1524 98.8 323.1597 15.116 0.07 -0.45 -1.4 -0.001 98.8 322.1529 MS_JDS_6

58 Pass Acetylhelenalin 304.1312 0.37 1.22 C17 H20 O5 11222 122022 22014 FBF 3 Positive 304.1308 88.26 305.1383 5.875 0.075 -0.24 -0.8 -0.004 88.26 304.1311 MS_JDS_6

59 1767-88-0 Pass Desmethylmoramide 378.2311 -0.69 -1.83 C24 H30 N2 O2 8144 129987 25627 FBF 4 Positive 378.2318 94.2 379.2391 17.476 0.063 1.07 2.82 -0.005 94.2 378.2307 MS_JDS_6

60 35920-39-2 Pass NECA / 5'-(N-Ethylcarboxamido)adenosine 308.1239 0.05 0.16 C12 H16 N6 O4 13598 126383 28306 FBF 5 Positive 308.1239 97.91 309.1311 12.433 0.066 0.55 1.78 0.001 97.91 308.1233 MS_JDS_6

61 224789-15-5 Pass Vardenafil 488.2215 0.08 0.16 C23 H32 N6 O4 S 10638 114778 21404 FBF 3 Positive 488.2214 86.39 489.2288 13.643 0.087 0.85 1.74 -0.005 86.39 488.2206 MS_JDS_6

62 68497-62-1 Pass Pramiracetam 269.2107 0.48 1.8 C14 H27 N3 O2 7791 116838 13782 FBF 7 Positive 269.2102 80.82 270.218 11.88 0.145 -0.11 -0.41 -0.008 80.82 269.2103 MS_JDS_6

63 68-76-8 Pass Triaziquon 231.1012 0.17 0.72 C12 H13 N3 O2 14176 118334 26929 FBF 5 Positive 231.101 98.02 232.1083 6.684 0.066 0.26 1.11 -0.007 98.02 231.1008 MS_JDS_6

64 306-19-4 Pass Pivalylbenzhydrazine 206.142 0.01 0.04 C12 H18 N2 O 6319 127569 12360 FBF 4 Positive 206.142 98.59 207.1493 7.289 0.15 0.08 0.39 0.014 98.59 206.1419 MS_JDS_6

65 92-48-8 Pass 6-Methylcoumarin 160.0522 -0.08 -0.51 C10 H8 O2 15024 127731 29136 FBF 3 Positive 160.0523 80.81 161.0597 17.638 0.067 -0.15 -0.93 -0.165 80.81 160.0524 MS_JDS_6

66 39825-23-5 Warning Bisorcic 216.1103 0.37 1.69 C9 H16 N2 O4 5876 165167 24000 FBF 3 Positive 216.1099 75.49 217.1175 15.397 0.068 -1.07 -4.97 0.001 75.49 low score 216.111 MS_JDS_6

67 64396-09-4 Pass Terfluranol 310.1192 -0.22 -0.71 C17 H17 F3 O2 11839 104638 21671 FBF 3 Positive 310.1194 84.27 311.1266 15.534 0.067 1.36 4.38 -0.002 84.27 310.1181 MS_JDS_6

68 69047-39-8 Warning Binifibrate 498.1206 0.52 1.04 C25 H23 Cl N2 O7 7402 93974 20966 FBF 6 Positive 498.1201 78.97 499.128 18.038 0.062 0.7 1.41 0.001 78.97 low score 498.1194 MS_JDS_6

69 77-03-2 Pass Dihyprylone 169.1102 -0.03 -0.21 C9 H15 N O2 7097 99182 15809 FBF 3 Positive 169.1102 99.15 170.1176 7.689 0.084 -0.04 -0.26 0.002 99.15 169.1103 MS_JDS_6

70 123-78-4 Pass Sphingosine 299.2827 0 0.01 C18 H37 N O2 6944 171800 18133 FBF 4 Positive 299.2827 96.83 300.2899 17.152 0.094 0.27 0.9 -0.009 96.83 299.2824 MS_JDS_6

71 213464-77-8 Pass Orthosulfamuron 424.1159 -0.06 -0.15 C16 H20 N6 O6 S 10304 85914 19739 FBF 4 Positive 424.116 99.02 425.1231 13.643 0.067 -0.54 -1.27 -0.002 99.02 424.1165 MS_JDS_6

72 115-86-6 Pass TPPA / Triphenyl phosphate 326.0709 0.01 0.04 C18 H15 O4 P 8653 181746 32262 FBF 6 Positive 326.0709 98.34 327.0782 15.466 0.073 0.09 0.28 -0.008 98.34 326.0708 MS_JDS_6

73 69-33-0 Pass Tubercidin 266.1009 -0.57 -2.13 C11 H14 N4 O4 10841 96698 20552 FBF 3 Positive 266.1015 89.09 267.1087 13.634 0.072 -0.04 -0.14 -0.011 89.09 266.1015 MS_JDS_6

74 70-70-2 Pass Paroxypropione 150.068 0.03 0.2 C9 H10 O2 11391 104445 22788 FBF 5 Positive 150.068 99.53 151.0753 16.411 0.064 -0.11 -0.73 -0.007 99.53 150.0681 MS_JDS_6

75 17781-16-7 Pass Carbofuranphenol-3-keto 178.0632 0.3 1.69 C10 H10 O3 9981 90229 19963 FBF 3 Positive 178.0629 99.21 179.0702 17.638 0.064 -0.09 -0.53 -0.006 99.21 178.063 MS_JDS_6

76 485-43-8 Pass Iridomyrmecin 168.1152 0.22 1.33 C10 H16 O2 3931 272154 22095 FBF 7 Positive 168.115 96.84 191.1045 10.381 0.14 -0.05 -0.32 0.001 96.84 168.115 MS_JDS_6

77 132-60-5 Pass Cinchophen 249.0793 0.16 0.66 C16 H11 N O2 7591 98293 19014 FBF 3 Positive 249.0791 98.19 250.0864 17.476 0.064 0.16 0.63 -0.007 98.19 249.079 MS_JDS_6

78 60643-86-9 Warning Vigabatrin 129.079 0.15 1.14 C6 H11 N O2 12102 98900 25553 FBF 3 Positive 129.0789 79.57 130.0862 2.068 0.052 -0.13 -0.97 0.001 79.57 low score 129.079 MS_JDS_6

79 4004-94-8 Pass Zolertine 258.16 0.07 0.25 C13 H18 N6 6783 157776 15649 FBF 4 Positive 258.1599 98.06 259.1672 14.648 0.134 0.64 2.48 -0.018 98.06 258.1593 MS_JDS_6

80 2522-81-8 Warning Pibecarb 220.1102 0.19 0.87 C13 H16 O3 9083 85053 18337 FBF 1 Positive 220.11 57.67 221.1173 15.278 0.07 0.06 0.29 -0.003 57.67 low score 220.1099 MS_JDS_6

81 91315-15-0 Pass Aldimorph 283.2875 -0.01 -0.03 C18 H37 N O 7928 166289 34373 FBF 4 Positive 283.2875 88.22 306.2767 18.455 0.072 -0.01 -0.03 -0.006 88.22 283.2875 MS_JDS_6

82 2217-35-8 Pass Tetrahydrofurfuryl salicylate 222.0896 0.51 2.3 C12 H14 O4 8628 117256 22239 FBF 8 Positive 222.0891 94.86 223.0966 16.079 0.07 -0.12 -0.53 -0.001 94.86 222.0892 MS_JDS_6

84 518-61-6 Pass Dacemazin 284.098 -0.22 -0.78 C16 H16 N2 O S 9419 84493 19382 FBF 5 Positive 284.0982 89.88 285.1054 14.571 0.063 -0.11 -0.4 0 89.88 284.0983 MS_JDS_6

85 Warning Octostanol 402.3498 -2.34 -5.82 C27 H46 O2 4111 111747 17159 FBF 6 Positive 402.3521 68.18 425.3383 19.529 0.091 2.36 5.87 -0.001 68.18 low score 402.3498 MS_JDS_6

86 22912-25-0 Pass PYCC / 1-(Pyrrolidin-1-yl)cyclohexanecarbonitrile 178.1471 -0.04 -0.22 C11 H18 N2 4819 92301 11127 FBF 3 Positive 178.1471 89.91 179.1543 8.882 0.095 0.14 0.79 -0.009 89.91 178.147 MS_JDS_6

87 27203-92-5 Pass Tramadol 263.189 0.17 0.64 C16 H25 N O2 7011 65963 12919 FBF 4 Positive 263.1888 99.24 264.1962 8.609 0.075 0.3 1.15 -0.006 99.24 263.1885 MS_JDS_6

88 68289-14-5 Pass Metrazifone 349.1893 0.1 0.27 C20 H23 N5 O 9291 70225 16990 FBF 3 Positive 349.1892 93.06 350.1965 5.764 0.062 -1.06 -3.02 -0.005 93.06 349.1903 MS_JDS_6

89 891-98-6 Pass Dacarbazine 182.0919 -0.4 -2.18 C6 H10 N6 O 7482 96174 21082 FBF 5 Positive 182.0923 96.62 183.0994 5.764 0.06 0.69 3.78 0.002 96.62 182.0916 MS_JDS_6

91 108-78-1 Pass Melamine 126.0654 0.05 0.41 C3 H6 N6 3950 128365 9247 FBF 3 Positive 126.0653 85.95 127.0726 1.965 0.209 -0.05 -0.36 0.015 85.95 126.0654 MS_JDS_6

92 1239-29-8 Pass Flurazabol 330.2311 0.51 1.53 C20 H30 N2 O2 5320 70703 13888 FBF 3 Positive 330.2306 95.47 331.2378 16.351 0.072 -0.13 -0.41 0.001 95.47 330.2307 MS_JDS_6

93 503-49-1 Pass Meglutol 162.0531 0.3 1.84 C6 H10 O5 4835 57666 11305 FBF 4 Positive 162.0528 86.83 163.0604 16.471 0.067 -0.02 -0.13 0.002 86.83 162.0528 MS_JDS_6

94 16499-30-2 Pass DMCC (ECC) 152.1312 -0.08 -0.53 C9 H16 N2 4214 73143 9681 FBF 2 Positive 152.1313 89.84 153.1386 7.842 0.1 -0.07 -0.44 -0.006 89.84 152.1313 MS_JDS_6

95 5367-84-0 Warning Clomegestone 376.1804 -0.11 -0.29 C22 H29 Cl O3 5905 157740 32793 FBF 7 Positive 376.1805 75.67 377.1878 17.459 0.062 -0.01 -0.04 -0.004 75.67 low score 376.1805 MS_JDS_6

96 50650-76-5 Pass Piroctone 237.1732 0.05 0.2 C14 H23 N O2 7266 67230 15325 FBF 4 Positive 237.1732 99.08 238.1805 16.42 0.059 0.27 1.16 0.003 99.08 237.1729 MS_JDS_6

97 17781-16-7 Pass Carbofuranphenol-3-keto 178.0627 -0.2 -1.12 C10 H10 O3 9981 90478 19972 FBF 3 Positive 178.0629 82.35 179.0702 17.638 0.064 -0.09 -0.53 -0.167 82.35 178.063 MS_JDS_6

98 456-59-7 Warning Cyclandelate 276.1723 -0.93 -3.38 C17 H24 O3 19200 339668 73269 FBF 5 Positive 276.1732 68.71 299.1622 15.278 0.066 0.69 2.5 -0.258 68.71 low score 276.1725 MS_JDS_6

99 63358-49-6 Warning Aspoxicillin 493.1653 0.31 0.63 C21 H27 N5 O7 S 4193 72050 14247 FBF 4 Positive 493.165 75.43 494.1726 18.038 0.063 1.87 3.8 -0.001 75.43 low score 493.1631 MS_JDS_6

101 532-05-8 Pass Diquinolylurea 314.1155 0.09 0.3 C19 H14 N4 O 6711 75941 15916 FBF 8 Positive 314.1154 92.18 337.1049 14.682 0.07 -1.36 -4.32 0.003 92.18 314.1168 MS_JDS_6

102 5005-72-1 Pass Leptacline 181.1832 -0.17 -0.92 C12 H23 N 4999 69647 11267 FBF 3 Positive 181.1834 90.06 182.1903 9.29 0.085 0.32 1.75 -0.006 90.06 181.183 MS_JDS_6

103 14759-04-7 Pass Oxyridazine 354.1759 -2.84 -8.02 C21 H26 N2 O S 5063 87926 15710 FBF 5 Positive 354.1787 90.53 355.1833 17.535 0.067 2.16 6.09 -0.006 90.53 354.1766 MS_JDS_6

104 331-39-5 Pass Caffeic acid 180.0423 -0.08 -0.44 C9 H8 O4 5305 65015 12846 FBF 2 Positive 180.0424 89.74 181.0497 18.779 0.067 0.12 0.67 -0.002 89.74 180.0423 MS_JDS_6

105 75558-90-6 Warning Amperozide 401.226 0.23 0.58 C23 H29 F2 N3 O 7573 56481 14298 FBF 4 Positive 401.2258 79.63 402.2332 6.514 0.06 -2.1 -5.24 0 79.63 low score 401.2279 MS_JDS_6

106 6159-55-3 Pass Vasicine 188.0952 0.16 0.85 C11 H12 N2 O 7279 63868 15088 FBF 5 Positive 188.095 98.65 189.1024 8.072 0.063 0.08 0.41 -0.001 98.65 188.095 MS_JDS_6

107 8065-36-9 Pass Bufencarb 221.1419 0.4 1.81 C13 H19 N O2 5725 63879 12327 FBF 3 Positive 221.1415 93.47 222.1492 4.546 0.068 -0.08 -0.35 -0.001 93.47 221.1416 MS_JDS_6

108 56066-19-4 Warning Aditeren 275.1373 0.47 1.71 C13 H17 N5 O2 5706 52884 10987 FBF 3 Positive 275.1368 78.31 276.1446 11.071 0.07 -1.39 -5.07 -0.01 78.31 low score 275.1382 MS_JDS_6

109 122-57-6 Pass Warfarin artifact 146.0731 0.06 0.4 C10 H10 O 6340 53660 11652 FBF 4 Positive 146.073 99.64 147.0803 16.411 0.063 -0.12 -0.84 -0.006 99.64 146.0732 MS_JDS_6

110 713-36-0 Pass Benzyltoluene (Orphenadrine (artifact, 2-methyldiphenylmethane)) 182.1097 0.18 0.99 C14 H14 6068 50089 10780 FBF 4 Positive 182.1095 99.2 183.1169 13.038 0.069 -0.03 -0.17 0 99.2 182.1096 MS_JDS_6

111 92-70-6 Pass 3-Hydroxy-2-naphtoic acid 188.0473 0.09 0.46 C11 H8 O3 5366 48542 10190 FBF 2 Positive 188.0472 89.66 189.0545 13.856 0.068 -0.13 -0.69 -0.006 89.66 188.0473 MS_JDS_6

112 466-34-2 Warning Picrolichenic acid 442.1977 -0.42 -0.95 C25 H30 O7 3374 61836 12412 FBF 3 Positive 442.1981 77.39 443.2047 16.368 0.061 -1.03 -2.33 0.001 77.39 low score 442.1992 MS_JDS_6

113 71680-63-2 Pass Dametralast 164.0812 -0.07 -0.4 C6 H8 N6 5550 52152 10041 FBF 3 Positive 164.0813 89.51 165.0885 9.589 0.076 0.22 1.35 -0.009 89.51 164.081 MS_JDS_6

114 66564-14-5 Pass Cinitapride 402.226 -2.1 -5.23 C21 H30 N4 O4 4043 63634 13711 FBF 3 Positive 402.2281 85.04 425.2167 16.862 0.067 1.4 3.48 -0.005 85.04 402.2267 MS_JDS_6

115 32909-92-5 Warning Sulfametrole 286.0194 -1.84 -6.43 C9 H10 N4 O3 S2 5348 254781 17502 FBF 3 Positive 286.0212 74.2 309.0105 1.539 0.251 1.81 6.32 0.11 74.2 low score; No H adduct 286.0194 MS_JDS_6

116 120-61-6 Pass Dimethyl phthalate 194.0582 0.19 0.99 C10 H10 O4 4150 62278 11626 FBF 3 Positive 194.058 98.4 195.0651 16.079 0.064 0.1 0.51 -0.001 98.4 194.0579 MS_JDS_6

117 3258-51-3 Pass Valofan 226.0955 0.17 0.74 C10 H14 N2 O4 5096 39446 9916 FBF 3 Positive 226.0953 97.8 227.1027 4.989 0.06 -0.02 -0.11 -0.002 97.8 226.0954 MS_JDS_6

118 519-40-4 Pass Aspidinol 224.1048 1.04 4.64 C12 H16 O4 5810 66377 11771 FBF 5 Positive 224.1038 93.25 225.1113 14.852 0.067 -1.1 -4.9 -0.005 93.25 224.1049 MS_JDS_6

119 56066-63-8 Pass Aditoprim 303.1701 0.47 1.55 C15 H21 N5 O2 5148 42126 10032 FBF 4 Positive 303.1696 98.34 304.1769 6.863 0.062 0.11 0.35 0.003 98.34 303.1695 MS_JDS_6

120 5845-26-1 Warning Tiazesime 326.1449 -0.55 -1.67 C19 H22 N2 O S 5264 42053 9840 FBF 4 Positive 326.1454 76.13 327.1522 16.641 0.062 0.16 0.5 0 76.13 low score 326.1453 MS_JDS_6

121 4546-39-8 Pass Pipethanate 339.183 0.39 1.14 C21 H25 N O3 5870 33675 10859 FBF 3 Positive 339.1826 86.32 340.1902 3.073 0.048 -0.83 -2.45 0.002 86.32 339.1834 MS_JDS_6
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CONCLUSIONS 

MS systems generate vast amounts of data and therefore there is a need for strategy to 
reduce the amount of detected (thousands of) substances in a single sample to 
‘workable’ numbers (top 10 – 100 substances). 
 
Combination of high resolution technique with different algorithms and the availability 
of comprehensive mass spectral libraries with accurate mass fragmentation information 
was shown to be important at the detected compounds identification. 
 
International databases equipped with various structure elucidation tools, such as 
NORMAN MassBank (Schulze et al., 2012, NORMAN Association, 2014), would be of 
great benefit for identification of present and future emerging substances. 
 
The statistical software (user friendly) and LC-QTOF-MS allowed clear differentiation in  
pollution patterns for the river stretches and countries within the basin. 
 
 

Unfortunately, no one can be told what the ( Matrix ) MPP is, you have to see 
it for yourself. 
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