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Trappist beer is a Belgium (very nice but 

rather exoensive) speciality produced by 

monkies 

400 beer samples involved in study:  



Linear Discriminant Analysis (LDA) 

Artificial Neural Networks (ANN) 

Trappist Rochefort 6°, 8°, 10° beers vs. rest of beers 

tools   



Beer consumption in the world 





Recent review 



a Techniques where ESI mechanisms are mainly responsible for ionization.  

b Methods where chemical ionization is responsible for ionization  

      (photoionization - PI, ion evaporation - IE and electrical discharge) 



AccuTOF 

Autosampler 

            







Target analysis of physico-

chemical parameters / 

components / enzymes Molecular biology, PCR 

(pollen) 
NON-TARGET 

PROFILING 



Honey A 

Honey B 



 isolation of volatile compounds in the presence          
of (abundant) non-target compounds (e.g. sugars) 

                                         or  

 absorbtion also less volatile (more polar) fraction       
by  immersion of a fibre into sample solution?  



Fiber: 

DVB/CAR/PDMS 50/30 m 

(divinylbenzene/Carboxen/ 

polydimethylsiloxane) 

DART: positive ion mode 

DART temperature: 250°C 



Fiber: DVB/CAR/PDMS 50/30 m 

(divinylbenzene/Carboxen/ 

polydimethylsiloxane) 

DART: positive ion mode 

DART temperature: 250°C 





Lime 

Rape 

Sunflower 

Acacia 





  various quality grade and botanical origin: 

 Extra virgin olive oil (EVOO) 

 Olive oil (OO) 

 Olive pomace oil (OPO) 

 Hazelnut oil (HO) 





 DART–TOFMS [+] mass spectra of DILUTED OILS 

[TAG+NH4]
+ FRAGMENT IONS 

FRAGMENT IONS 



 DART–TOFMS [+] mass spectra of POLAR EXTRACTS   



 Based on profiles of TAGs 

EVOO, HO, OO, OPO, 
MIX  objects 

TAGs: markers  11 
masses  variables 

Software statistiXL 1.8 

  EVOO 

  HO 

  OPO  
  OO 

  MIX  



EVOO, HO, OO, OPO, 
MIX  objects 

Polar compounds: 
markers  12 
masses  variables 

Software statistiXL 1.8 

Prediction ability 100% for 

the EVOO/HO mixtures in 

the range 50:50 – 94:6 (v/v) 

Note: Prediction ability was obtained on the basis of leave-one-out cross validation (LOOCV) 

  EVOO 

  HO 

  OPO  
  OO 

  MIX  







FATTY ACID TALLOW (%) LARD (%) 

1,0 < 1,0 

1,4-7,8 0,5-2,5 

17,0-37,0 20,0-32,0 

0,7-8,8 1,7-5,0 

6,0-40,0 5,0-24,0 

26,0-50,0 35,0-62,0 

0,5-5,0 3,0-16,0 

< 2,5 < 1,5 

< 0,5 < 1.0 

< 0,5 < 1,0 

Typical fatty acid composition of LARD and TALLOW 

GC-FID 



LLO 0,0 2,6 

PoOL 0,0 1,6 

LLP 0,0 2,2 

MOL 0,0 1,1 

OOL 0,0 5,0 

PoOO 2,1 2,0 

POL 3,8 10,0 

PoPO 5,9 2,9 

MOP 5,1 0,0 

PLP 0,0 2,6 

OOO 3,4 5,7 

POO 23,0 20,8 

PLS 0,0 6,1 

POP 10,8 8,0 

MPS 3,7 0,0 

SOO 11,4 4,6 

POS 14,9 15,5 

PPS 5,7 3,6 

SOS 6,6 2,1 

PSS 3,7 3,7 

Lard and tallow differ                 
in TAGs composition  



LARD 

TALLOW 

FRAGMENT IONS 

FRAGMENT IONS 

CHOLESTEROL 

[M–H2O+H]+ 



LARD 

TALLOW 

MIXES Lard, Tallow, MIX  objects 

TAGs: markers  24 masses  
variables 

Software statistiXL 1.8 

Note: Prediction ability was obtained on the basis of leave-one-out cross validation (LOOCV) 



Plant TAGs 
[M+NH4]

+ 

Fragment ions 







http://www.who.int/foodsafety/fs_management/Melamine_methods.pdf 

MALDI–TOFMS 
extraction 

matrix preparation 

SCREENING RAMAN 

SPECTROSCOPY 
extraction 

LODs: 0.05–0.1%  



DART -TOF MS positive mass spectra:                               

solvent standard and 13C3-melamine, 0.1μg/ml  

MELAMINE 

[M+H]+ 

13C3-MELAMINE 

[M+H]+ 

127.07 

130.09 

85.06 87.06 

MELAMINE 

FRAGMENT 

13C3-MELAMINE 

FRAGMENT 



100 

extraction/clean-up needed 

instrument sensitivity should 

   be improved 

Can the sample prep be 

omitted? 

 





Internal standard 
13C3-melamine 1g of dried milk 



127.07 

130.09 

127.04 

MELAMINE 

13C3-MELAMINE 

MELAMINE fragment ion 

13C3-MELAMINE fragment ion 

87.06 
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Ion chromatogram (m/z 127.07): dried milk, spike 1.5 ppm 

A 
B 

C 

TIME (sec) 

A 

B 

C 



SOLVENT STANDARD 

MATRIX-MATCHED 
STANDARD (dried milk) 

CALIBRATION PLOT 

Matrix suppresion 



DART TOF MS method performance characteristics 

PARAMETER WITHOUT VAPUR 

LOD (S/N 3) 700 - 1000 ppm 

LOQ (S/N 9) 1500 – 2800 ppm 

REPEATABILITY (0.5 ppm) 10% 

RECOVERY (1.0 ppm) 98% 

Improved parameters by  

VAPUR 



 Real life samples:  INTERLABORATORY COMPARISON 

SAMPLE RSD 

4.04 ppm 3.1% 4.00 ppm 

2.33 ppm 3.5% 2.40 ppm 

0.51 ppm 4.2% 0.57 ppm 

Results of DART–TOFMS analyses were compared with those obtained by           

LC-MS/MS method (results provided by Eurofins)  



128.0921 

131.0334 

CYANURIC ACID 

13C3-CYANURIC ACID 

CYA fragment ion 

13C3-CYA fragment ion 

30 

15 

85.0045 

DART negative mass spectrum: spike 2 ppm 





 Solutions of glucose or fructose with asparagine in methanol:water  (1:1, 

v/v)  

 Quinine was added to each model mixture prior analysis (10μg/ml)   

    as internal standard (I.S.) 

Model Asparagine (mg/ml) Glucose (mg/ml) Fructose (mg/ml) 

M1 0.3 0.05 - 

M2 0.3 0.15 - 

M3 0.3 0.30 - 

M4 0.3 - 0.05 

M5 0.3 - 0.15 

M6 0.3 - 0.30 



MODEL M1 – M3, DART [+] , 250°C 
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M1 

M2 

M3 

ASPARAGINE 

[M+H]+ 

ASPARAGINE 

[M+H]+ 

ASPARAGINE 

[M+H]+ 

QUININE 

[M+H]+ 

QUININE 

[M+H]+ 

QUININE 

[M+H]+ 



M4 

M5 

M6 

ASPARAGINE 

[M+H]+ 

QUININE 

[M+H]+ 

ASPARAGINE 

[M+H]+ 
QUININE 

[M+H]+ 

ASPARAGINE 

[M+H]+ 

QUININE 

[M+H]+ 



 Intensity of 

acrylamide was 

normalized to I.S. 

intensity (n=6)… 

1 min. per 

sample ! 







ASPARAGINE 

[M+H]+ 

QUININE 

[M+H]+ 

METABOLOME !!! 



ASPARAGINE 

[M+H]+ 

QUININE 

[M+H]+ 

INTERFERENCE 
72.0451 

72.0752 

POTATO EXTRACT, DART [+] , 250°C 







FRYING TIME 15 MINUTES 





www.rafa2009.eu 
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