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A naz § k | [MeH], [M-H], M*i o nneb® a d u ks mdlekulou [M+Na]*, [M+K]*, [M+NH,]*,
[M+CH3COO] [M+HCOO] [M+Cll, n Dk dy i di mer nz2* [RMHNd]'y t vy pL

typar el aintenzima d u kt oivolneehiiv i r az & Whass2l o gneonk?i fl SrA
obsahus oV é&uentul| vzorku (a d u k tionty se obvyklen evy s kuy r a g mgendh
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z8vinkal @ougit® i ornlRRlkadynz2j ¢ exwhod rc®@ teghoikf{BSI, n 0
APCI , APPI ), Kombinace oboru m-dT pol ar it

pokud zcela chyb2 molekul 8rn2 | om,smbawng 2 t
t vor bu molaedkwktd@r n8khadhD pS2 da Ny, Nahks,dg' &H,
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zmNDna pr Tt okZImlsgpwWjpikcydaxadih az mPDna t edojeoty i or
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Uhr M -eNme gebilfdg v yIp g 2imiarhiehkavd! iugk
Singly charged molecular adducts in positive-ion API mass spectra.
Molecular adduct Nominal mass shift* [ADa] Exact mass shift* [mDa]
[M+Li]* 6 +8.2
[M+NH4]* 17 +26.5
[M+H+H,0]* 18 +10.6
[M+NaJ* 22 -18.1
[M+H+CH3OHJ* 32 +26.2
[M+K]* 38 —44.1
[M+H+CH3CNJ* 41 +26.5
[M+H+H;0+CH;0H]* 50 +36.8
[M+Na+CH3CN]J* 63 +8.5
[M+Ag]* 106 -102.7
Singly charged molecular adducts in negative-ion APl mass spectra.
Molecular adduct Nominal mass shift* [ADa] Exact mass shift* [mDa]
[M—H+H;,0]~ 18 +10.6
[M+F]- 20 +6.2
[M—H+CH30H]~- 32 +26.2
[M+Cl]~ 36 —233
[M+HCOO]~ 46 +5.5
[M+NO;3 |~ 47 +0.7
[M+CH3COO0]~- 60 +21.1
[M+NOs ]~ 63 -44
1 [M+Br] 80 7738
[M+HSO4]~ 98 -326
[M+HPO04]~ 98 —23:1
[M+CF3C00]- 114 =7 |
[M+I]~ 128 —87.7
[2M—-H]|- = _

M. Hol | apek, R. JGhrom&@aogrkAd217 (RD10) B98S8s a ,



1. Urcdhr veléxas®i nabcgel |



bhi vl

st

v

éel

k ost I

2
181
ur |l en
Mg = 180
)
182 oz =1/1
) 183
918:‘II- 182 183 miz
0505 neaHp
91.5 om/ z =
N o2
961:01- 35 W20 wi
61.3 pm/ z =

61.6

E1.00 B1.50

2 n8hboj e

Char akteri sim/ ek ®erzoz d 2Ildyr o

a pot Bghm®o rozligen2 izo
NE§bNj| 1 2 3 5 10 20
( MDmlzz | 1 ] 05|03 | 02 | 01 | 005
(mI;QZFVi/E'\SO) 3000|6000 | 10000 | 17000 35000 | 70000
kalkulacemo |l ek ul ov® hmot nost

1/ 2

naps .

hd

m@ (zr 01z6d9? |
molekula je 10x protonovan8 [M+10H]0*

me z i

m/z = (Mg+10)/10 Y M=1696*10 - 10 = 16 950

1/ 3

zot op



2. urcanirvklieas® nalvoé: la MKporseite 1 NnS

Naps .

ma@ (zr 01z6d9? |

me z | i

molekula je 10x protonovan8 [M+10H]0*
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1049.8) —,
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& mTgemedy vyj 8dSit |jako
2z 807 1115.5 (n§boj al emmnezn&eedopo
72]
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£ 40 1274 opg§l ka (mus2me m2t a
@
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PS2klad vipoltu MBegepd|l 2urag8bbfTo 2 ne
Experiment 8l nhD kirdaemid mabkA (DB Bi(99N5) T
[Mg+z]#*=m/z, =1049.8 = (Mg + 2) / Z
[Mg+z+1]@*D*=m/z; =991.5=(My+z+1)/(z+ 1)

-Segen2m vyjde z = 16.99 = 17 (n§boj mu
-nyn? pSi Sad?me n8boje vgech i1 ontTm ve
-vi polggte Mgech identifikovanlch iontT,

A: Mg =1049.8*171 17 = 17829.6
B: Mg = 991.5*1871 18 =17829.0, atd.
-pakzprT mNDr oa §mt p o,lta.tdekdvoluce) , vge automatic
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Defekty atomovi ch hmothbostépi ck® z
: Hmot no -
Prvek | %rrr?c;tnnoftl[Dg]z schodek 0 ' 0007 #Aste pm?u
[mDa] ' moe] [ M+1[%] | M+2 [%]
H 1 7.8 100 | 0.015 "M
C 12 0 100 1.1 "M+1"
N 14 3.1 100 0.37 "M+1"
® 16 5.1 100 0.04 0.2 |"M+2"
E 19 1.6 100 "M"
Si 28 -23.1 100 5.1 3.4 |"M+2"
P 31 -26.2 100 "M"
S 32 -27.9 100 0.79 4.4  |"M+2"
o 35 -31.1 100 32 ["M+2"
Br 79 -81.7 100 97.3 |"M+2"
| 127 -95.5 100 "M

S
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M. Compass lsotopePattern — ([l X
(MaBr);gNal Chemical ~ | M ozl 3
ot E # mi'z Abundance
1004 % = . 1 1042070294 0.456

= i % 2 1044068247 4431
- o 3 1046066201 13.399
20 n il_ 4 1048.064154 F0.322
5 1080.062107 85.666
= B 1052 060081 100.000
60 o i 7 1054.058014 61,065
= e 8 1056.055968 45,062
= o 105805394 16.438
401 o 10 1060051574 3563
8 11 1062.049528 0.346
3
0 o i
= =T
o&
E =
|:|_
' 1045 1050 1055 A0BOD  mz

FaHM: | 05 Monoizotopic neutral mass: 1042 070842
Resolving power: 2103 Maominal neutral maszs: 1043
lsotope threshold [£]: Average neutral mass: 10581.922751
Hill sorted sum formula: BrygMay 4
Elemental compozition: Br 75.96% MNa 24.04%

Kdyw el ement 8§rn2m sl ogen?2 nen?2i zportvoepkNaChkpakese T
taksevi zot opi ck®nikdyse o b pbawi opy | i ¢ h &Mk M+ gpodt
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[(AQCI);10AQ]"
1539.64 1541.64
1537.64 1543.63

1545.63
1535.64
1547.63
1533.64
1549.63

[Cr69H1212N2100215+10H]H0*

1696.011696.11

1696.31
1695.81 1696.41
1695.71 1696.51
1695.61 1696.61

1696.71

[(CeH1gOs) 40+H]*
6486.13
6485.13 6487.13

6484.12 6488.14
6489.14
6483.12 6490.14

[Cr60H1212N2100,1+H]*

1695116952
e
16949 16955
16948 16956
S 16957

16958
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CI' 100% 100 Fe 100% 100 Ge o 100% 100 Hf 100%

57%

106 108 110 112 114 116 49 50 51 52 53 54 54 55 56 57 58 68 71 73 75

100 H g 100% 100 MO 100%

66% 69%

100%

62%

196 198 200 202 204 92 94 9 98 100

Pd 82q‘loo‘ex;. 97% 100 Pt o7 t00% 853

(0

50

2% 1%

102 104 106 108 110 192 194 196 198 96 98 100 102 104 74 76 78 80 82 112 114 116 118 120 122 124

Tl 100% 100 gase W 100% 93% 100 100% ZI'

11% 10%

121 123 125 127 129 131 46 48

i
S

182 184 186 63 65 67 69 90 91 92 93 94 95 96

R. Ji &N sk b| aMasskSpectrom Rev 30 (2011) 1013-1036.
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je pot Seba definovat dal g? pravidl a

T. L. Quenzer a kol., Automated accurate mass analysis using FTICR mass spectrometry. Proceedings
of the 50" Annual Conference on Mass Spectrometry and Allied Topics, , Orlando FL, (2002)



3. Pravidla piSuréowani ElemeStaridiho elbzenn e

Mnogstv2 n8vrhT el emenm/8a nZ2Rsti mg emie z

Ahl e digwowi ek §véhbghoekVVikdf,) H, O, N, S, P (
adukt Na, K), pokud ol ek&§8v&me, tak pS?2

Ay Dt gpomzes udl pol| et( realdeikkt&loyn vy hl ed8v &ny
Acharakt éesiogtoipclkc& S§pdli gi z opbviye @ & KRS, Cl, atd.

AH/ C pomDbNr | ogicklch 06MHWCE N2 aléjsolivNt §i
extr@mn2p o mNmaysS . (NG Mnethylhydrazin) nebo CgHN; (tetracyanopyrrol)

ApbomhRDr N, O, P, S versus C

AR + DB (pol et m2sxt-l ye nhislycjeen opsotlieft = t vy
atom] napbPe QOol 8it; jednovaznich atomT,
zi e ptod @jtvazmimh napS. N, P)



3. Pravidla piSuréowani Elemestariiho elbzenn e

Element ratios Common range Extended range Extreme range
(covering 99.7%) (covering 99.99%) (beyond 99.99%)
H/C 0.213.1 0.1i 6 <0.1and 679
F/IC 015 01 6 >1.5
Cl/IC 01 0.8 (0] >0.8
Br/C 071 0.8 o1 2 >0.8
N/C 07 1.3 01 4 >1.3
o/C 0i1.2 01 3 >1.2
P/C 01 0.3 0i 2 >0.3
S/IC 01 0.8 013 >0.8
Si/lC 071 0.5 0i1l >0.5
» I
£ o PomRr H/ C pro 42
X mol ekul (obsahuj 2
'5 8000 I . .
F - prvky) z Wiley MS knihovny
2 /
-~ 6000
E 4000 } / \
2000 “ \
/ <
0 [ |

-08 -06 -04 -02 00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 30 32 34
H/C ratio

T. Kind & O. Fiehn, BMC Bioinformatics 8 (2007) 105.



Dussdvk @maw@®@lopr avi dl

Pro ionty EE*

lichg hodnap®+mMHzznamedh§pdokeésku]d§ hodn
m/ z (nays. | Nelhét dus2 kT

pl aroBIYn @ r gani ¢ K®HNrOy K $i, P, S, Cl, Br, I)

prol toto pravidlo?d u sj@jke dzlfdd nT @ hg a n i pevkTl kcthemr§8s u d ®
at o mo2vse lichou vaznost,v g e c 0 8 Yy antanoz couNl | ané@b®sued

i v mRkklTch ionizaln2ch technik8ch mT
el e k ti tzo. MT (u technik APCI, DARTT b D g n ®)
Polet dus2kTz | itch&/ z sufls
0,2,4,..(sudl) EE* OE*

1, 3, 5, |.. .OEft!l i chTl)EE*




UkaBkz kpbkaca pdftwakuapeoederstibkiadi w ¢

eléneema&mho §lozarfiibrd s | o0 § ¢
; ] O  OH O
Generate Molecular Formula (2 | \Y
| C—CH,-OH|
Max Save Results... OH
Help
Note: for m < 2000 the elements C, H, N, and O are considered implicitly: I
TR T O O OH
< Measured m/z 5421677 Tolerance 2 Charge D C O O O
Heasued (s ] 2 ,H,N,O | ¢
# Mol Formula mfz e [mDa] el [ppm] e [ppm] meanen [ppm]} Sigma JSigma Rank  rdb N rule el DOXO ru b I CI n
1 C27H28N1011 5421668 -0.95 18 1.8 1.0} 0.0071 145 ok even C H N O
2 C2BH24N507 5421681 038 07 07 1.4] 00173 2 195 ok even 27" 29 11 OH
3 C25H1EN1501 5421668 -0.97 1.8 -1.8 -1.6) 0.0193 3 258 ok  even
4 C29H20N903 5421695 172 32 32 37| 00283 4 245 ok even M=543 NH»
5 CI13H20N1708 5421686 083 16 186 1.4} 0.0505 5 125 ok even
B C10H12N2702 5421673 -0.46 09 09 -1.5§ 0.0519 B 185 ok  even
7 C12H24N13012 5421673 -0.45 0.8 0.8 -0.9) 0.0635 7 75 ok even
8 C15H32N3018 5421686 0.90 1.7 1.7 2.0} 0.0635 8 15 ok even
9 CY9HI1ENZ230E6 5421659 -1.80 33 -3.3 -3.9) 0.0642 9 135 ok  even
10 C11TH28NS9016 5421659 -1.79 33 -3.3 -3.3) 0.0767 m 25 ok  even
11 C40H20N 3 5421663 1.47 27 27 1.5 0.0786 11 325 ok  even 542' 1677
12 H28N15019 5421631 1.40 26 26 110 01319 12 55 ok even
13 C2H40N1029 5421631 1.41 26 26 3.2{ 0.1460 13 -165 ok  even
2 - [ - ~
|Dus2kov® pravidlop | 1 c hl pjol et N
[ Automatically%noisolopie peak  Magimum number of form\y 200 6 1 6 . 1 OO 1
| Check sinfGs plus double bonds Minimum |1 Maimum ()
~ ~
VAL pply nitrogen rule Electron configytion - d I .
e - _ = | s U | plolvelt 690.0322
[ | Filter H/C element ratio Minimum H/C |1 Maximum H/C | 3
[ Estimate carbon number [7] Geyferate immediately e I e k t r e il u K- i
T T > T T T T T 1T I
30 600 200 1z
7 = 5 A

4
parametr sigma (Bruker)-s pr 8 vnos tm/zlao d red tayt | vpno? i

vgechny

Il zot opy

(ugitel n® pro

vIi bRr s



Vysska k@avnost pinceivmiizas t
chakteaieImtké izotepitcha dikt8buadez o t

I
C—CH2—0H| '095 mDa [M'H]-
oooow e
[M+CI]
_©O OH o 578.1442
Doxorublcm M-H+K CIT-
Co7HoNOy OH 395.0756 [M- ]
M=543 616.1001
_ N2 [M-H+2KCI]-
160.8429 690.0322
[] A T T T T | T T T T ] T T T T T hI" T I-.--'Illl I|I T T T T T T = IJ“—I Lml_— T Iu. II_ T
100 200 300 400 500 600 700 m/'z
Dm/zexlo = 35.9765 Dm/zexlo = 37.9559 Dm/zexlo = 73.9321
Dm/z,,,, = 35.9767 Dm/z,., = 37.9559 Dm/z,., = 73.9326
error = -0.2 mDa error = 0.0 mDa error = -0.5 mDa
: HCI ) : K-H ) : KCI )
100 100 - 100 100
80 80 80 80
60 60 - 60 60
40 40 + 40 40
20 20 20 20
0 0 0 0
542 543 544 545 578 579 580 581 582 616 617 618 619 620 621 690 691 692 693 694 695 696
[M-H] [M+CI] [M-H+KCI] [M-H+2KCI]
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4. MS/MSdrdvkSkapirstouktaraishkndonndaci s t

trukt 8sne maléRmieyz8&8kl adhD fragmentovl
f un kskupidy-v Dt gi nou poskytuj 2?2 c¢ haHagizd8§,
-COOH: qm/z=44)

v Dtcglld molekuly-napS. postrann2?2 SetRNzce, n
z e s chwlesteroléstery), k onj ugal n2 substituenty
(glukoronidacei z t r 8t gHg0s4 AL94CHO,, sulfatacei zt r 8t azl 8
98 H,SO,)

anal yzg8kdeyj e mWSgM8 aRIbat NISEgt N | ®pe

o mp | sttuktdra molekuly

vevRtginN pS2padT nelze pomoc2 MS r 0z
upol ohovlich i zomer T nhRkdy rozd?alyu®iit
vysokoenerkgoeltiizcck T(cuhr | en2 pol oh dvojnl
speci &8ldnukalfter ® poskytuj?2 charakif)er i
nutkhd&mbi nace s,daIQZmi spektr 8l n2 mi

|l zomeri e, uspoS8§d8MR, w emrtogsetnoorvus, ka tyds

kombinaces e separalnzmy tedkmilhkh&Smipaoasmr?



Vilv ivpbrawyhlfunaénithcshupih mandaikzariz c

Aprouhl ovoltez Kynk| rsRupimnej vhodPI| APPI vkl adn
m- d (spektra velmip od o lEhs& T j i fM¢E]uUmM2 s M*%), v ESljenp o mo
tvorby a d u KL, Ag, Na, apod.)

A ani oni ok ® skuginy ( s u |l ffo8stfslifa, karboxy) - v boi n8i z
al i nma ¢ icitlivost vz 8por m®hobe o hBdnES gé @PCl),
si gnv8K Il adn®ndthor gebo g&8dnli§stemhdeyl epdi
pr ot on oskapina(l magNs)

A Funkskapinyobs ahwjuzse€ #i tnitrg N-wxidy) - pomDr f @& svils k
radi k §il owd cggmplikujev y u g ius 2 k qra@dao

A pro polysulfatovan®| § t rkoyz s §rdgindhtace, n 2 z ikt@nzita nebo absence
[M-H]- iontu (opakoxan&jiSQ, anebo SO;), n§ s o bn Bb iidny
i nt e naduktyse3 o d nibntem ( p a K*SNH,*), typicky z a s o lvaky®

Akatiodiuak@&oFny( nakGar taBimynizvy ni ksa jg>négil a d r
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