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CG HPLC 

Placa de MALDI 
Seringa 
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a- EI (Electron Ionization”) 

b- CI (“Chemical Ionization”) 

c- APCI (“Atmospheric Pressure Chemical Ionization”) 

d- APPI (“Atmospheric Pressure Photo-Ionization”) 

e- ESI (“Electrospray Ionization”) 

f- MALDI (“Matrix-Assisted Laser Desorption Ionization”) 

g- DESI (“Desorption Electrospray”) 

h – DART (Direct Analysis in Real Time”) 

i- ASAP (Atmospheric-pressure Solid Analysis Probe) 

j- EASI (Easy Ambient Sonic-Spray Ionization) 

Fontes de Ionização 
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Detector – 
Modo linear 

Detector – 
Modo 

Reflectron 

Reflecton 

Tubo de vôo (D) 

TOF – Time of Flight 

Milena Luizete® 
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“Continuous Dynode Multipliers” 

Detectores 

http://alfa-img.com/show/electron-multiplier.html 
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MCP  - Micro-Channel Plates 

https://directory.eoportal.org/web/eoportal/satellite-missions/s/stsat-1 
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Por que ionizar? 

http://luke1428.com/a-15-yr-old-life-should-never-end-this-tragically/ 
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 EI  :   Electron Ionization 70 eV 
(Dempster & Nier) 
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Mass Spectrometry: Principles and Applications, Edmond Hoffman and Vicent Stroobant, John Wiley & Sons, Fourth Edition, West 
Sussex, 2007  
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Espectro de Massas: Ionização por Elétrons (EI)  
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https://www.colourbox.com/image/red-question-mark-inside-cracked-eggshell-image-3506306 
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Revolução em  Espectrometria de Massas 

ESI 

John B. Fenn 

Virginia Commonwealth University  

Richmond, VA, USA 

The Nobel Prize in Chemistry 2002 

"for their development of soft desorption ionisation methods for 

mass spectrometric analyses of biological macromolecules" 

MALDI (Proteínas) 

Koichi Tanaka  

Shimadzu Corp. 

Kyoto, Japan  
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ESI – Electrospray Ionization 
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ESI – Electrospray Ionization 

http://www.chm.bris.ac.uk/ms/esi-ionisation.xhtml 
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Fenn’s Nobel lecture: “Electrospray Wings for Molecular Elephants” 

ESI – Electrospray Ionization 

http://karlshuker.blogspot.com.br/2013/12/youll-believe-elephant-can-flypossibly.html 
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https://www.reddit.com/r/funny/comments/14yj9l/i_can_show_you_the_world/ 

http://nynerd.com/wp-content/uploads/2008/07/bird-catches-fish.jpg
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ESI gera íons multicarregados 



Espectrometria de Massas 

http://www-cyanosite.bio.purdue.edu/images/lgimages/collec.jpg 

[M + H]+ 

[M + 2H]+ 

 Cong, L. et al.  Analytica Chimica Acta 2006, 569, 157. 

Massa Molecular: 994.00 Da 

Espectro de ESI-MS: 

Caracterização de peptídeos 
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Karas & Hillenkamp 

Koichi Tanaka 

MALDI – Matrix-Assisted Laser Desorption/Ionization 
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2011 

MALDI – Matrix-Assisted Laser Desorption/Ionization 
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MALDI – Matrix-Assisted Laser Desorption/Ionization 
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Nd:YAG (neodymium-doped yttrium aluminium garnet; Nd:Y3Al5O12) 

MALDI – Matrix-Assisted Laser Desorption/Ionization 

Mass Spectrometry: Principles and Applications, Edmond Hoffman and Vicent Stroobant, John Wiley & Sons, Fourth Edition, West 
Sussex, 2007  
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Matrizes - MALDI  

Razão matriz-amostra:  100:1 a 5000:1  

(1) a-cyano-4-hydroxycinnamic acid  

 

(2) 3,5-dimethoxy-4-hydroxycinnamic acid  

 

(3) 2,5-dihydroxybenzoic acid. 

 

MALDI – Matrix-Assisted Laser Desorption/Ionization 

Mass Spectrometry: Principles and Applications, Edmond Hoffman and Vicent Stroobant, John Wiley & Sons, Fourth Edition, West 
Sussex, 2007  
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MALDI – Matrix-Assisted Laser Desorption/Ionization 
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MALDI  X  ESI 
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MS/MS  ??? 

MS2  ???? 

MSn  ???? 
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 Fontes modernas de Ionização 

Graham Cooks® 
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Prof. Graham Cooks 

Desorption Electronspray Ionization - DESI 

Graham Cooks® 
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Graham Cooks® 
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Desorption Electronspray Ionization - DESI 

Graham Cooks® 
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Graham Cooks® 

http://www.sciencemag.org/content/vol306/issue5695/images/large/306_471_F4.jpeg
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Graham Cooks® 
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Pesticides 

Graham Cooks® 
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DESI-Imaging-MS 

http://pubs.rsc.org/is/content/articlelanding/2012/an/c2an35430f#!divAbstract 
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DESI-Imaging-MS 
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Espectrometria de Massas: Aplicação em Cirurgias  
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Eletrodo

Contra	- eletrodo

Eletrodo

Tecido

iKnife

Monopolar (Bisturi) Bipolar	(Pinça)
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Diferentes regiões do fígado 
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Espectrômetro	de	Massas
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Bloom of cyanobacteria
Microscope
zoom 100X

Cyanobacteria with
different morphology

Identificação e caracterização de cianopeptídeos em florações 

de cianobactérias: análise direta por MALDI-TOF-MS.  
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1,0	µL	of	sample

1,0	µL	of	saturated	matrix		
solution		in	H2O/CH3CN	50%

Cyanobacteria	sample

MALDI	plate

MALDI-TOF
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Oligopeptideo [M + H]
+
 

Form. Mol. 
Teórica 

m/z [M + H]
+
 

MALDI-MS 
m/z [M + H]

+
 

MALDI-MS 
Erro(ppm) 

Aeruginosina 602  C30H47N6O7 603.35007 603.3510 1.54 
Aeruginosina 298A C30H49N6O7 605.36572 605.3663 0.95 

Aeruginosina 644  C32H49N6O8 645.36064 645.3586 -3.16 
Aeruginosina 646 C32H51N6O8 647.37620 647.3776 2.03 

Cianopeptolina 972 C46H73N10O13 973.53530 973.5425 7.39 
Cianopeptolina 986 A  C47H75N10O13 987.55096 987.5488 -2.18 

MC-LR  C49H75N10O12 995.55604 995.5626 6.59 
MC-HilR C49H73N10O13 1009.53000 1009.5429 7.52 

MC-RR  C49H76N13O12 1038.57309 1038.5757 2.51 
MC-YR  C52H73N10O13 1045.53531 1045.5437 8.03 

Cianopeptolin 1071 -- 1072* 1072.6240 -- 
Microviridin 1707 -- 1707.75* 1707.6777 -- 

 

Tabela 2- m/z referentes aos peptídeos identificados na floração por MALDI-

TOF-MS. *Valores descritos na literatura  
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Estrutura das aeruginosinas identificadas 

na floração de Americana  
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MALDI Imaging Mass Spectrometry of Freshwater Cyanobacteria: Spatial 

Distribution of Toxins and other Metabolites.  
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Leaf Spray 
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1.5	cm

1.0	cm
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Leaf	spectrum

Flower	spectrum



Vindolinina/Catharantina 
C21H24N2O2 

m/z [M+H]+ = 337.1910 

3,4-Anidrovimblastina 
C46H56N4O8 

m/z [M+H]+ = 793,4171 

A ser avaliado por MS tandem 

Serpentina/Alstonina 
C21H21N2O3

+ 

m/z [M]+ = 349.1547 

[M+2H]2+ Vindolina 
C25H32N2O6 

m/z [M+H]+ = 457.2339 
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http://ibero2016.brmass.com.br 
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http://ibero2016.brmass.com.br 
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Aerial view of Institute of Chemistry - UNESP 
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Biocatalysis and Mass Spectrometry 
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