ESPECTROMETRIA DE
MASAS



CARACTERISTICAS DE LA ESPECTROMETRIA

DE MASAS COMO TECNICA ANALITICA

POSIBILITA LA DETERMINACION DE LA
RELACION MASA/CARGA (M/Z) DE UN ION EN
UNA MEZCLA Y EN CONSECUENCIA SU MASA
MOLECULAR, e€j. El pm de un péptido o una
proteina.

OFRECE INFORMACION ESTRUCTURAL DE UN
ION SELECCIONANDO ANALIZANDO LAS
MASAS DE LOS FRAGMENTOS QUE SE
PRODUCEN EN LA COLISION ENTRE ESTEION Y
LAS MOLECULAS DE UN GAS NEUTRO, ¢j. La
secuencia de aminoacidos de un peptido o
modificaciones en su estructura primaria.
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m/z Value

m/z=(M + nH)/n = (M + n)/n
M=(m/z) n-nH=(mM/z)n-n

M: mass of the measured molecule
Nn: number of H*
H: H mass
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Isotopic abundances of some

common elements

Element Mass Natural
Abundance
H 1.0078 99.985%
2.0141 0.015
C 12.0000 98.89
13.0034 1:14
N 14.0031 99.64
15.0001 0.36
O 15.9949 99.76
16.9991 0.04
17.9992 0.20
F 18.9984 100
S 31.9721 95.00
32.9715 0.76
33.9679 4 .22
35.9671 0.02
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Felatve Intensity
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Cytochrome C (horse) at 25,000 m/Am
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Average mass bb 427
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igure 3.7. Resolved isotope clusters of peptide ions at different charge states. Resolution of
1e isotope cluster of a peptide ion allows the charge state of that ion to be determined. (A) The
otope cluster for a singly charged peptide ion (M + H)* is characterized by an m/z difference of
.0Th. (B) The isotope cluster for a doubly charged peptide (M + 2H)*? is characterized by an
1/z difference of 0.5Th. (C) The isotope cluster of a triply charged peptide (M + 3H)*™® is
aaracterized by an my/z difference of 0.33 Th.
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m/z Value

Elemental Compositon: C64 H93 N18 O20

Monoisotopic Mass: 1433.6813 H*

GFGFGQGAGALVHSK
H-b/
m/z = (M + nH)/n = (M + n)/n
m/z = (1433.6813 + 2H)/2
~ (1433.6813 + 2)/2

m/z = 717.8406
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RESOLUCION:
R= M/AM

Cuando se mide
la anchura de
pico a altura
media: FWHM




100 - A 551.0 551.3 m/zisnv/z = 6500
P Monoisotopic mass =
X 1651.0 Da, (M+H)®
o)
o
c
S
S 504 551.7
Q
@©
o
2
s
[
o
0 T T o
550 551 552 553 554
m/z
100~
B s m/ziam/z = 500
§ Average mass =
i 1652.2 Da, (M+H)"
e
@
=
2 504
©
o
2
®
[}
o
0 ey R RN T 1
550 551 552 553 554
m/z

Figure 3.6. Resolution of the isotope cluster of a peptide. (A) Mass analysis of a triply charged
peptide ion at a mass resolution of 6500. This resolution is sufficient to resolve the components
of the isotope cluster and to measure the monoisotopic mass. (B) Mass analysis of a triply
charged peptide ion at a mass resolution of 500. This resolution cannot resolve the isotope
cluster of the ion, and the average mass of the peptide ion is determined.
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High Mass Accuracy
Measurements

Cop Hgt
(19 H7 N+
C13 Hyg N3 0+ C20 Ho+  Cqg HyN+  Cy3HgN30p+
3 different compounds 3 different compounds
Same nominal mass 3 different exact masses

Low resolution i J High resolution, high accuracy
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Mass Accuracy

« Mass accuracy in parts per million (ppm)

(measuredmass- observedmass)

6
true mass Xlo 5454200
« Measured mass
— 545.4200
« Known (calculated) mass
— 545.3234

« Mass accuracy = (545.4200-545.3234)/545
=0.00011724 Da

= 0.00011724 x 105= 117 ppm

Relative Ion Intensity

A monoisotopic mass can be measured as accurately as
the instrument allows, as long as the monoisotopic peak
has been correctly identified. If the wrong peak is m/z
selected, the mass value will be false by one or two

Daltons.



