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Fontes de lonizacao

a- El (Electron lonization”)

b- CI (“Chemical lonization”)

c- APCI (“Atmospheric Pressure Chemical lonization”)

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

e- ESI (“Electrospray lonization”)

f- MALDI (“Matrix-Assisted Laser Desorption lonization”)
g- DESI (“Desorption Electrospray”)

h — DART (Direct Analysis in Real Time”)

i- ASAP (Atmospheric-pressure Solid Analysis Probe)
j- EASI (Easy Ambient Sonic-Spray lonization) @
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Por que ionizar?
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energy

Figure 1-3. Conceptual illustration of gas-phase ionization of analytes
followed by ion separation according to the m/z value.

Mass Spectrometry: Principles and Applications, Edmond Hoffman and Vicent Stroobant, John Wiley & Sons, Fourth Edition, West
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Revolucao em Espectrometria de Massas

The Nobel Prize in Chemistry 2002

""for their development of soft desorption ionisation methods for
mass spectrometric analyses of biological macromolecules™

OCongresso -
ol ' 2BIVMASS
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‘\l e %-‘un‘-"' ! %I'““_‘\c‘
1 ESI
| John B. Fenn MALDI (Proteinas)

Virginia Commonwealth University Koichi Tanaka

Richmond, VA, USA Shimadzu Corp.

Kyoto, Japan
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ESI — Electrospray lonization

Fenn’s Nobel lecture: “Electrospray Wings for Molecular Elephants”

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/
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ESI gera ions multicarregados
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Massa Molecular: 994.00 Da
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Cong, L. et al. Analytica Chimica Acta 2006, 569, 157.
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MALDI — Matrix-Assisted Laser Desorption/lonization
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MALDI — Matrix-Assisted Laser Desorption/lonization
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MALDI — Matrix-Assisted Laser Desorption/lonization

Table 1.1 Some common lasers used for MALDI.

Laser Wavelength  Energy (eV)  Pulse width
Nitrogen 337 nm 3.68 <1 ns to a few ns
Nd:YAG u3 355 nm 3.49 5ns

Nd:YAG u4 266 nm 4.66 5 ns

Er:YAG 2.94 um 0.42 85 ns

CO, 10.6 um 0.12 100 ns 4 1 us tail

Nd:YAG (neodymium-doped yttrium aluminium garnet; Nd:Y;Al.O,,)

Mass Spectrometry: Principles and Applications, Edmond Hoffman and Vicent Stroobant, John Wiley & Sons, Fourth Edition, West
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MALDI — Matrix-Assisted Laser Desorption/lonization

Matrizes - MALDI

=C— 1) a-cyano-4-hydroxycinnamic acid
HO—@—% C~COOH (1) a-cy y y
(§))
H.CO HO (2) 3,5-dimethoxy-4-hydroxycinnamic acid
H@—@—@C-COOH Q—COOH
HH
HACO OH (3) 2,5-dihydroxybenzoic acid.
(2) (3)

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

Mass Spectrometry: Principles and Applications, Edmond Hoffman and Vicent Stroobant, John Wiley & Sons, Fourth Edition, West
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MALDI — Matrix-Assisted Laser Desorption/lonization
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Fontes modernas de lonizacao
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Mass Spectrometry Sampling
Under Ambient Conditions with
Desorption Electrospray lonization

Zoltan Takats, Justin M. Wiseman,
Bogdan Gologan, R. Graham Cooks*

SCIENCE WVOL 306 15 OCTOBER 2004

Loratadine [M+H]*
38338
450,45
385.35 482

Graham Cooks®


http://www.sciencemag.org/content/vol306/issue5695/images/large/306_471_F4.jpeg
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Fig. 3. (A) Positive-ion DESI spec-
trum of Conium maculatum seed
section with the sample held under
ambient conditions. The signal at
m/fz 126 corresponds to protonated
y-coniceine (molecular weight 125),
an alkaloid present in the plant. The
inset shows the MS/MS spectrum of
m/z 126. (B) The intensity distribu-
tion of m/z 126 across a stem cross
section. (C) DESI mass spectrum of
the tomato shown in photograph
S2. (1) The peak at m/z 536 is due
to lycopene and/or other carote-
noids. Methanol-water was sprayed
onto the tomato surface and de-
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sorbed ions were transferred to the ion trap mass spectrometer.

Graham Cooks®



Espectrometria de Massas




Espectrometria de Massas I
agre

Research Group

View Article Online / Journal Homepage / 'Table of Contents for this issue

Analyst

Interdisciplinary detection science

www.rsc.org/analyst Volume 134 | Number 5 | May 2009 | Pages 809-1012
- &
= 641 i
g 1 A
2
=
=
: g
2 2
:
g € 50
=
=
z
: &
E
=
g
=
g
g
3
2
=
£

803
[C-H-Cl-glu}
®
é 50 1001 § 50
i [C-H] £ 1005.3943
: 3 [CiKI*
«
o M T | M M T [) < al - l ‘L
400 600 800 ‘ 1000 1200 1400 600 650 700 750 800 m 900 950 1000
miz
1SSN 0003-2654
PAPER PAPER
R. Graham Cooks et al. Frank Marken et al.
Direct analysis of Stevia leaves for Microwave-enhanced electroanalytical
. . dif ides by i ollector
RSC Pu bl | S h | n g electrospray ionization mass voltammetry at paired gold electrode
spectrometry junctions 0003-2654(2009)134:5;1-F




Espectrometria de Massas

Milagre

PAPER www.rsc.org/analyst | Analyst

Direct analysis of Stevia leaves for diterpene glycosides by desorption
electrospray ionization mass spectrometry

Ayanna U. Jackson,” Alessandra Tata,” Chunping Wu,” Richard H. Perry,” George Haas,® Leslie West*
and R. Graham Cooks™

Received 7th January 2009, Accepted 9th February 2009
First published as an Advance Article on the web 5th March 2009
DOI: 10.1039/b823511b

[CH] 1005.3943
[C+K)

al s | Ll

T T ' T T
400 600 800 1000 1200 e %00 s50 700 750 s00 l'”‘ 900 950 1000
mz




Espectrometria de Massas

Relative Abundance

100

50 ]

0 -

a) Negative lon Mode

M:lagre

Research Group

NL: 1.24E3 Brolr 1 Steviolbioside/Rubusoside

1-H]

S 2: Dulcoside A
3: Skvioside/Rebaudioside B
4. Revaudioside C

[4+CIT 5: Rebaudioside A/Rebaudioside E
[2+CIT
B-HT
803
889
[5-HTI
516 [2-HT [5+CIT
[1+CIJ \l
610 677
I I I
500 600 700




Espectrometria de Massas

Table 1 Summary of sweet glycosides and observations

M:lagre

Research Group

R;
/
O

o

Rz

Sweetening Concentration Glycoside

Confirmed by MS/MS

Approx. glycoside

Sweet glycoside MW (Da) R, R5" potency® in leaf (w/w)*  ratio in leal® using DESI ratio in leaf by DESI
Steviolbioside 642 H gle-gle 100125 <0.4% 0.3-3% Y ~4 1%
Rubusoside 642 gle gle 100-120 <0.4% N/A Y ~4 1%
Stevioside 804 gle gle-gle 150-300 4-14% 43.1-196% Y ~31%°
Rebaudioside A 966 gle glefgle)n 250450 2-4% 7.6-9.97 Y ~9%"
Rebaudioside B 804 H gle(gle)s 300-350 <0.4% 0-0.02% Y ~31%°
Rebaudioside C 950 gle gle{rham)(gle)  120-500 1-2% 0.5-6.0% Y ~6%
Rebaudioside D 1128 gle-gle  gle(gle), 250450 <0.4% 0-0.4% Y ~d%
Rebaudioside E 966 gle-gle  gle-gle 150-300 <(.4% 5.6-43.2%7 Y ~9Ye"
Rebaudioside F 936 gl gle(xyl)igle) NIA <0.4% 0.04-0.1% Y ~4%
Dulcoside A 788 gle gle-rham 50-120 0.4-0.7% 0.2-0.4% Y ~5%

@ gle = glucose, rham = rhamnose, xyl = xylose. * Compound detected in negative ion mode by conventional DESI analysis. ¢ Overlap due to isomers.
4 Glycoside ratios calculated together.
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Table 2 Exact mass measurements of Stevia glycosides

Sweet glycosides

Molecular formula

Theoretical m/z (Da)

Experimental m/z (Da)

m/z Error (A ppm)

Steviolbioside/rubusoside

Stevioside/rebaudioside B

Rebaudioside A/rebaudioside E

Rebaudioside C

Rebaudioside F

Dulcoside A

C32H50013

C38H60018

C44 H70023

C44H7602

C43H68022

C38H60017

641.31787 (M — H)~
677.29454 (M + Cl)-
665.31436 (M + Na)*
681.28830 (M + K)*
803.37069 (M — H)~
839.34737 (M + Cl)-
827.36692 (M + Na)"
843.34086 (M + K)*
965.42351 (M — H)

1001.39992 (M + Cl)-
989.41974 (M + Na)*

1005.39368 (M + K)*
949.42860 (M — H)~
985.40528 (M + Cl)-
973.42564 (M + Na)*
989.39958 (M + K)*
93541295 (M — H)
971.38963 (M + Cl)-
959.40999 (M + Na)*
975.38393 (M + K)"*
787.37577 (M — H)
823.35190 (M + Cl)-
811.37282 (M + Na)*
827.34678 (M + K)*

641.315 (M — H)~
677.295 (M + CI)~
Not observed
681.288 (M + K)*
803.372 (M — H)~
839.349 (M + Cl)~
827.370 (M + Na)"
843.341 (M + K)*
965424 M — H)~
1001.403 (M + CI)*
Not observed
1005.394 (M + K)*
949427 M — H)~
985.409 (M + CI)~
Not observed
989.397 (M + K)*
Not observed
971.389 (M + CI)~
Not observed
975.384 (M + K)*
Not observed
823.354 (M + Cl)-
Not observed
827.345 (M + K)*

—4.467
0.676
N/A
—0.440
1.633
1.947
2.942
—0.146
0.506
2.807
N/A
0.342
3.109
3.718
N/A
—2.478
N/A
—0.643
N/A
0.634
N/A
1.881
N/A
—1.305
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Fig.2 DESI LTQ-Orbitrap mass spectrum of a Stevia leaf fragment in positive ion mode using a spray solvent of MeOH : H>O (20 : 80) 106.7 pmol/uL
MRFA (for lock mass analysis). The various glycosides observed are labeled. Insets illustrate the potassium isotope profile of select species.
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http://pubs.rsc.org/is/content/articlelanding/2012/an/c2an35430f#!divAbstract
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Understanding the Molecular Signatures in Leaves and Flowers by
Desorption Electrospray lonization Mass Spectrometry (DESI MS)
Imaging

R. G. Hemalatha and T. Pradeep™

DST Unit on Nanoscience and Thematic Unit of Excellence, Department of Chemistry, Indian Institute of Technology Madras,
Chennai, India
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Purple petal White petal

i

—
T

SV 337

Figure 1. Photographs of flowers, petals, and a leaf of Madagascar periwinkle C. roseus and their TLC imprints: Images of (A) pink flower, (a,) single
petal of a pink flower, and (a,) TLC-imprint of a pink petal. Images B, b;, and b, correspond to the same data for a white flower. Images C and ¢,
correspond to a leaf and its imprint. Imprints do not correspond to the same petals or leaf whose photographs are shown. Images D and E
correspond to one of the DESI MS images collected from petal and leaf showing the difference in spatial distribution between purple and white
varieties of periwinkle, using the ion at m/z 337 and 457, respectively. Scale bars of both the images in D and E are the same (S mm).
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Espectrometria de Massas: Aplicacao em Cirurgias
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CANCER DIAGNOSTICS

Intraoperative Tissue ldentification Using Rapid
Evaporative lonization Mass Spectrometry

Julia Balog,'* Laszl6 Sasi-Szabé,** James Kinross,>* Matthew R. Lewis,” Laura J. Muirhead,**
Kirill Veselkov,> Reza Mirnezami,® Balazs Dezsé,” Laszlé6 Damjanovich,? Ara Darzi,*
Jeremy K. Nicholson,?" Zoltan Takats>*

www.ScienceTranslationalMedicine.org 17 July 2013 Vol 5 Issue 194 194ra93
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Tabela 2- m/z referentes aos peptideos identificados na floragao por MALDI-

TOF-MS. *Valores descritos na literatura

Oligopeptideo [M + H]" Teérica MALDI-MS MALDI-MS
Form. Mol. m/z [M + H]" m/z [M + H]" Erro(ppm)
Aeruginosina 602 C3oH47NgO4 603.35007 603.3510 1.54
Aeruginosina 298A C3oH4oNgO4 605.36572 605.3663 0.95
Aeruginosina 644 C3,H49NgOg 645.36064 645.3586 -3.16
Aeruginosina 646 C;,Hs;NgOg 647.37620 647.3776 2.03
Cianopeptolina 972 C,sH73N1oO15 973.53530 973.5425 7.39
Cianopeptolina 986 A C,-H:sN,,O45 987.55096 987.5488 -2.18
MC-LR C,oH-sN,,O4, 995.55604 995.5626 6.59
MC-HilIR C4oH-3N; 045 1009.53000 1009.5429 7.52
MC-RR C,oH-6N150,, 1038.57309 1038.5757 2.51
MC-YR Cs,H,3N; 045 1045.53531 1045.5437 8.03
Cianopeptolin 1071 -- 1072* 1072.6240 --
Microviridin 1707 -- 1707.75* 1707.6777 --
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NH
Aeruginosina 602 - Hpla-Leu-Choi-Argal
Fragmento Tipo de ion m/z
M+H 603
M-H,0+H 585
b b, b,
1 M-CH;N,+H 543
. M-Argal b3 445
Hpla—Leu—Choi—Argal
Choi-Argal-NH,-H,0+H 291
—_— Y, A Choi-Argal-CH;NH2-H,0+H 266
L Hpla-Leu+H b2 278
Hpla-Leu-CO+H a2 250
Leu-Choi-fragmento 221
Choi imonio 140
Argal-fragmento 100

Leu-imonio 86
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MALDI Imaging Mass Spectrometry of Freshwater Cyanobacteria: Spatial
Distribution of Toxins and other Metabolites.




Espectrometria de Massas M > I
lagre

Research Group

Direct MALDI-TOF of Mass Spectra collected Distribution of compounds
bacterial colonies across the sample can be visualized

Fig. 4 Overview of the MALDI-TOF imaging mass spectrometry workflow. Distributions of
chemicals in the colonies are directly sampled and visualized.
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