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12 14 16 18 20 22 24 26 28 30
Symmetry C8 3.0mmx15cm at 0.4 ml/min: Water: ACN gradient;
85% to 36% at 45 minutes: PDA scan: 220-400 nm: MS scan: 50-500 mz
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5 orders of magnitude linear dynamic range .
over the concentration range 0.1pg to 10000pg,
producing a coefficient of determination of 0.9975

for sulfadimethoxine injected on column,
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LC_ MS OK
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100 %36 254 1.00Da
| 1.71e6
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TaiyuanLC _ M885 o 1. Scan AP+
2.91+81, 5,84 BPI
10q 8.29¢e4
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%) 1159
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1 25.16
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19104F
19174F
19184F

19434F
19534
19554
1960's
60’s-70’s
70’s-80’s
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19824
19844
19884F:

MSHI 7 52
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= John Dalton (1766-1844) who gave
his name to the unit of mass (Da) lived
and worked the city for most of his life.

= J.J. Thompson one of the fathers of
MS was born in Manchester in 1856.

= The Metropolitan Vickers Electrical
Company produced the first MS
instruments in the city in the 1940’s.

= Today there are ~20 MS enterprises in
Manchester... ... Waters Micromass is
the largest & most successful
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Vacuum
Hoses Exhaust

/ Tubing

NW25 Nozzle
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Gas Ballast
Control Knob

Oil

Power Switch Mist
\ ' Filter
Gas Ballast 2 o S * Assembly
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in tubing) =
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oLC/MS & D AUE RS ML E] MS "2 K 7 (107 -
10 torr) [R I EA#R /D B3 R B2 FT e 2 MU 1 ik BIMS

BERE T I EEEL X RARKEXK -
(liters/sec)
F41% GC, ImL/min (S 4%) ~400
#WAE LC, 10 pL/min ~5,000
JHFE 4 LC, 1 mL/min ~50,000

*h T AR¥F 3 x 10°° torr (4 x 10°° mbar) ) B =
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SAMPLING EXCHANGEABLE HEXAPOLE
DESOLVATION CONE LINER VENT 1ON BRIDGE
GAS MANIFOLD ) \ i (10 mbar)
mbar
\ \ ' :

A
\- EXTRACTION
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41

MK 11: LCMSH2 O £ A B 38 58k

Diphenhydramine in 10mM Phosphate Buffer

Inj # 509
>25Hrs.
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Sample Description
SALICYLAMIDE 1 (0.067) Cn (Cen,2, 80.00, Ar) Scan ES+
1.19e8
100~ 138.0
%
: 1370 138.9
ol SO 201 980 PP10027 0 wmozua0 etz 20 RSN || uso  ues
e e

80 85 90 95 100 105 110 115 120 125 130 135 140 145 150

Figure 1. Wiley Library Reference Spectrum of Salicylamide

92 120

2-Hydroxybenzamide
MW: 137 Form: C7 H7 NO2
137 CAS Reg No: 65-45-2
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High Res Mass Spec, Brown, Kamano, Pettit, Org. Mass Spec., 1972

191 |

o1 N
79 107 s M+ -36 OHum,
M" -162 366
M+-18
241 +
201 341 384 M OH
123 145 402
175 OH !

1 1 Il 1

Waters Integrity LC/MS System, Pfizer, 1996
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’0

» HIZE B 2 (Electrospray lonization - ESI)

o RAEHFERE
(Atmospheric Pressure Chemical lonization - APCI)
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B, DAMEFERL (M+H)* BER M AR 24 25 78 A AS 5 B AT
BT, B (M+NH,)*.

o Xt THME TR, FEib LI FRE BB, UME

JER (M-H)- BR % Bt = TE i e A s+, Bl
(M+OAc)-.
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S5 € B AN REBEEAHRFREL K
ka lon k

lon®

Cs* 1 CocH* 10
Li* 1.6 Niz*(Tpy), 5
Na* 1.6 Bu,N*

K* 1.0 Et,N*

NH,* 1.3 Pr,N*

MorH* 3 Pen,N* 14
CodH* 5 C,NH,* 10
HerH* 6 C,;NH,* 10

a All coefficients relative to k.., = 1. These coefficients are valid only at concentrations above 10° M.

Cs+

B Abbreviations used: Mor, morphine; Cod, codeine; Her, heroin; Coc, cocaine; Tpy, trypyridyl; Bu, n-
butyl; Et, ethyl; Pr, n-propyl; Pen, n-penyl; C,, n-C_H,;; C;;, n-C H,..

Reference: Kebarle, P.; Ho, Y. In Electrospray lonization Mass Spectrometry: Fundamentals,
Instrumentation & Applications; Cole, R. B. Ed.; John Wiley & Sons: New York, 1997; p. 31.




©2005 Waters Corporation

DAL THNS A i FIv) S ) 5 i

+ES| INZFE 7R BB N0 FEAES

XY ESI

- —

K5, Bx £

{EAIEN100-250 pl/min




100

FHXS 8 5

BT AP B i

0.5 1.0

FiE, mL/min

1.5

2.0

— APCI

%1 ESI

=
&W

‘afi’ ESI



Waters STERTTI RS

©2005 Waters Corporation

R EL B AT RESINEZFIIEL —
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< B FH fo] B m/z = (M+H)/1
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Vsl PA (kcal/mol) il PA (kcal/mol)
HCI 140 I-PrOH 192
n-Hexane <170 Acetone 197
H,O 170 THF 200
TFA 176 EtOAC 201
MeOH 180 DMSO 210
HOAC 183 DMF 224
EtOH 190 TEA 232

n-PrOH 191
ACN 191
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RS M S W) B 5T 2R

J1(PA)

/lP

AN
=

&) PA (kcal/mol) WEY) PA (kcal/mol)
HCN 171 Uracil 208
Formaldehyde 172 Pyridine 221
Furan 192 L-Methionine 221
p-Xylene 192 (CeH5)5P 230
Phenol 196 L-Lysine 230
Biphenyl 196 1,7-Diaminoheptane 238
Fluorene 200

Anisole 200

(C,Hg),S 205
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H30* + M - > (M+H)* + H»0
CH3OH,*

CchNH"‘
NHg+

1. Proton Transfer:

NH4+ + M - > (M+NH4)*
CH3CNH*
CH30H2*

H30%

2. Adduct Attachment:

3. Charge Exchange: benzenet™ + M - > Mt + benzene
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1. Proton Abstraction:

2. Adduct Attachment:

3. Charge Exchange:

4. Electron Capture:

HO" + M - > (M-H)> + H5O
CH30"
CHoCN"
cl- + M e > (M+CIy
CH3CO0"
02 e + M > M + 02
e- + M ———> M
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APCI 8BS AR BT
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\\
/»’

S El’ﬁ YAPCI Jiii&
)

n><r
~~

©2005 Waters Corporation

1/1 CH3CN/H20, 1mL/min FIA =5 ng per component

80240 counts/ no NH40Ac
e counts/sec ?Hz OH 375.0
91 o M+H)"
oK I “ (M)
70+
604
5
404
-
20, CH,
FE il L 77 CH3CN/H20 H o L | -
%ﬁﬁ%)ﬁ%%%nﬁ’ ﬁlﬁﬁg 250 260 270 280 260 300 310 320 330 340 350 360 370 380 390 400 410
PR ) 12 A1 ) BB AR K
PAgmn>P A >PAssn 80240 counts/sec CH. on
100- o + NH40Ac

B 100 mMIEE 4%

+
M+H)" 393 (M+NH4)
375

|]I §1 R P | 1 .I

250 260 270 280 290 300 310 320 330 340 350 360 370 380 200 400 470

c3B8s88IBG

m/z
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1/1 CH3CN/H20, 1mL/min FIA =5 ng per component

90350 counts/sec no NH40Ac
100 fH. oH 373.0

(M-H)™
AN i P 4 iy

1 ll N N 1] Al
250 260 270 280 200 300 3810 320 330 340 350 360 370 880 380 400 410

m/z

+ NH40Ac

90350 counts/sec
:: (M+OAc)
70
B 100 mMPE Rk g
oy - 433.0
) (M-H)
10- 373 0 l

370 320 330 340 350 3bo 370 3%0 390 400 410 420 430 440 450 460 470
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o T EMIA o5 F e K AE R

ofF FTT & o FE AR J5 B o AL 22 g 7= K

ol F 4T o &5 i 70 F 2/ T1000 Da KIF i

o [LALL CTF¥itiE 2.0mL/min
o REYE
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= ESI|f1 APCI AE /A:

- HERETFITAAME
= ESI -#WHETK
= APCI-SHBE T
- FEmIRAEME
= ESI - KENEWNED KT
= APCI - R, /NMrFHEY) X TH ESIHRBERMHN YN S)
HAE—ENERMNE
- MEIRAEME
= ESI|-0.001 3|1 mL/min
= APCI-0.2 | 2mL/min
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Analysis of Sulfamethazine by Electrospray
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g = Ab A 55 4 0.5 - 0.8 amu

SCMMS1 1 (0.167) Sm (SG, 2x0.60%; Cm {1:3) Scan ES+
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100+
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&4 A
(RBEB) (RIBBEBAE)
- -

Mass ) Mass mm)

Adapted from Willoughby, R.; Sheehan, E.; Mitrovich, S. A Global View of LC/MS: How to Solve Your
Most Challenging Analytical Problems, 1st ed.; Global View Publishing: Pittsburgh, PA, 1998; p 528.
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BET FET

= |In the collision cell, the TRANSLATIONAL ENERGY of the
lons is converted to INTERNAL ENERGY.

= Collision conditions (FRAGMENTATION) can be controlled
by altering:
— The collision energy (speed of the ions as they enter the cell)
— Number of collisions undertaken (collision gas pressure)
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M51
scanning
(precusor mass only)

M52
scanning

Collision cell
rf only
(pass all masses)

The first quadrupole mass analyzer is Scanning over a user-defined mass
range. The collision cell and the second quadrupole mass analyzer are
operated in the Rf only mode and pass all ions to the detector.
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Argon gas
g /
I_ ;
,.f. f'
O ,,,] o8
] [
M51 Collision cell Ms2
static at m/z 315.1 rf only scanning
(precursor mass only) (pass all masses) (product mass only)

The first quadrupole mass analyzer is fixed, or Static, at the mass-to-
charge ratio (m/2) of the precursor ion to be interrogated while the second
quadrupole is Scanning over a user-defined mass range.
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Argon gas

-II_'

|

e
i i
M51 Collision cell Ms2
static at m'z 315.1 rf only static at m/z 109.0
(precursor mass only) (pass all masses) (product mass only)

Both the first and second quadrupole mass analyzers are held Static
at the mass-to-charge ratios (m/2) of the precursor ion and the most
intense product ion, respectively.
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MST
Scanning (m/z M)

Argon gas
JF'I.il‘.. I:'.I_
| ® o
"“ h
, i
{
- MS2
|
Cocles|l|o " Scanning (m/z M-102Da)

The first quadrupole mass analyzer is Scanning, at the mass-to-charge ratio
(m/2) of the precursor ion to be interrogated while the second quadrupole is
Scanning over a user-defined mass range.
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Argon gas

MSl
_‘

.O

Collision MS2
MST Cell Static m/z 85

Scanning

The first quadrupole mass analyzer is Scanning at the mass-to-charge ratio
(m/2) of the precursor ion to be interrogated while the second quadrupole is
Static over a user-defined mass.
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BT

m/z 103

Predominant precursor of m/z 103 is m/z222.1

o
(i.e. protonated butylated phenylalanine)
o Approximately 2% comes from the (M+H-C,Hg)"
o Less than 1% comes from the immonium ion (m/z 120)
through loss of ammonia
100. 222.1
: 166.0 k
0 120 130 140 150 160 170 180 190 200 210 250 ™*
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