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Amphetamines In Urine by LC-MS/MS

Phenylpropanolamine

MDMA

J

Ephedrine

4-Methylthioamphetamine

1. Phenylpropanolamine

2. (I)-Ephedrine

3. (dl)-3,4-MDA

4. (d)-Amphetamine

5. (dl)-3,4-MDMA

6. 4-methylthioamphetamine
7, (+)-MDEA

2-28-Z013 9-22-13 A urine amps 1000.xms TIC

4

w

TIC

ACE Excel SuperC18, 3um, 75 x 2.1 mm
Gradient analysis

MP A: 5mM Ammonium Hydroxide, pH 10.8.
MP B: 5mM Ammomnium Hydroxide, pH 10.8
in 1:9 v/v H20:MeOH.

0.6mL/min

T %B
0 30
8 95
60C, 2ulL.

Varian 320 Triple Quadrupole MS
Electrospray voltage: +5 kV

Inlet capillary voltage: 30 V

CID with argon at 1.5 mTorr; Collision cell
potential ranges from 5 to 17 V

Drying gas (nitrogen) temperature: 325 C
Nebulizing gas (nitrogen) pressure: 35 psi
Extended Dynamic Range

LOD (est)
amphetamine 4 ppb
7 phenylpropanolamine 4 ppb
ephedrine 2 ppb
6 3,4-MDA 30 ppb
4-methylthioamphetamine 10 ppb
3,4-MDMA 2 ppb
MDEA 1 ppb

Compound Q1 Mass Q3 Mass
(dl)-3,4-MDMA 193.7 163.0
Phenylpropanolamine 1516 134.0
(d)-Amphetamine 135.8 90.9
(I)-Ephedrine 166.2 148.0
(dl)-3,4-MDA 179.7 163.0
(x)-MDEA 207.7 163.0
4-methylthioamphetamine 182.2 165.0
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Opiates In Urine by LC-MS/MS

ACE Excel SuperC18, 3um, 75 x 2.1 mm + guard

LOD (est) Gradient analysis
1. Morphine 3-B-D-glucuronide Normorphine 100 ppb
2. Normorphine i i
3. Morphine 6-B-D-glucuronide Morphine 20 ppb MP A: 5mM Ammonium Hydroxide, pH 10.8.
4. Morphine . 6-acetylmorphone 10 ppb MP B: 5mM Ammomnium Hydroxide, pH 10.8
5. 6-Acetylmorphine in 1:9 v/v H20:MeOH.

Morphine 3-B-DG  100ppb

Morphine 6-B-DG  100ppb 2.6mL/m|n %B

] HO . HO A~ HO__~ - 5 95

% ) : {] | o\) Q O;:I 1 ; ‘K 5 TIC 60C, 2uL.

] e ‘\/ Hﬁ - Y - O’T >/ Varian 320 Triple Quadrupole MS

E Moreting Normorphine oo E Electrospray voltage: +5 kV

] Mo~ M sy : Inlet capillary voltage: 30 V

1 P | X Hor SN~ SOH : CID with argon at 1.5 mTorr; Collision cell

e j; X\T/NCH\ s ] il E potential ranges from 5 to 17 V

] o O, = : Drying gas (nitrogen) temperature: 325 C

e ? L om o,,i I E Nebulizing gas (nitrogen) pressure: 35 psi

He r oH " u}m : Extended Dynamic Range

a 1|77 fat :

3 Morphine 6-glucuronide z
4_ e _ Compound Q1 Mass Q3 Mass
1 4 morphine 3-B-D glucuronide 462.0 2859
*] - Normorphine 272.0 165.0
] : morphine 6-B-D glucuronide 462.0 285.9
2_ 3 _ 6-acetylmorphine 328.0 164 .9
: morphine 286.0 200.9
] 2
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Synthetic Cannabinoids (SPICE) From Oral Fluid

Extracted ion chromatogram for SPICE analytes fortified in neat

oral fluid at 20ng/mL _ = ,
W XIC of HVRM (2L peirs): 328.200155,000 Da ID; JIWHO73 from Sarmple 2 (20ngnL. SPICE stitein Saliva,_100mMINFHOAC 1) of 030613... Vex. 1765 cpd Rett.entlon MRM Declustering Collision |~ Cell E)_('t
Time Analyte Transition | Potential (DP) Energy | Potential
(minutes) (CE) (CXP)
17e54
6% 2.55 JWH-250 N-(5- | 352>120.9 40 30 16
16251 hydroxypentyl)
15651 h 2.99 JWH-073N-(3- | 344>155 40 30 16
1465 U‘ hydroxybutyl)
1365 | 3.00 UR-144 5- 328.5>125 30 35 16
Hydroxy-pentyl
12651 “ UR-144 Pentanoi
- entanoic
1] ‘ ‘ 3.03 Acid 342.5>125 30 35 16
2 105| 3.14 d5-JWH-018 N- | 363.5> 155 40 35 16
g' a0 ‘ ‘ “q‘ (4-hydroxypentyl
< \ 3.14 JWH-018 N- (4- | 358> 155 40 30 16
< 8064 I
= i hydroxypentyl
o ‘ ‘ [ 3.34 JWH-018 5- 3725155 40 30 16
6084 ‘ “ \ pentanoic acid
soet] ‘ 1 3.98 JWH-200 385>155 40 30 16
| 1
00t | [ 469 XLR-11 330>125 30 35 16
2004 ‘ \ || 5.32 JWH-250 336>121 40 30 16
’ ‘ | |
| =
2000 | \\ J\ | 6.36 JWH-073 328>155 40 30 16
| || UR-144 5-Chloro-
Loogy | || 6.37 01" | 346.95125 30 35 16
[ | L R y pentyl
T T 15 20 50 85 60 65 70 75 80 85 6.55 UR-144 312.55125 30 35 16
8.14 JWH-018 3425155 40 30 16
ACE Excel C18-AR 100x2.1mm, 2um
Isocratic analysis Hj cH
15:85 v/v A:B o) 3 O 0 O
A = 0.1% v/v formic acid (aq) CHs
B = 0.1% v/v formic acid in MeOH H-.C |
: N 3 ~N
Ambient (\ N
0-3mL/min N~ o] JwH-200
Applied Biosystems / MDS Sciex 4000 Q-Trap CHs

UR-144

All trademarks are recognised. Reproduced with permission of Dr Victor Vandell, Biotage®, Charlotte, NC, USA. See Biotage Application note AN791 for further details of extraction & analysis.

Positive mode Turbo lonspray®



© Advanced Chromatography Technologies Ltd.

www.ace-hplc.com

LC-MS/MS of Acylcarnitines

RT: 0.99 Carniti \ / oo RT: 6.83
100 arnitine /N*\/]\)J\ 00 ACE Excel C18-PFP
, ] Transition 0 o = Hexanoylcarnitine 2um, 100 x 2.1mm
50 T ] - o
] 162.16-85.25-85.35 % 3 Transition 260.20—85.25-85.35 Gradient analysis
] 20 A = 0.1% formic acid in water
° 0 1 B = 0.1% formic acid in
RT:3.19 ] methanol
100 7 0 —
] Acetylcarnitine RT: 8.53 . .
7 y 100 o Time (Mins) %B
50 Transition 204.13—85.25-85.35 E 0 0.5
= 880 - - -
. I Octanoylcarnitine 05 05
0 ER Transition 9.0 90
RT: 4.06 g% 288.20—85.25-85.35 13.0 90
100 B : .
8 ] . N 8% 7 Flow rate: 0.3ml/min
§ 1 Propionylcarnitine 0
350 | - RT: 11.03 .
: | [ransition I W Positive mode ESI
£ b 218.13—85.25-85.35 ] Myristy|carnitine (
20 e S le: Dried serum extract
RT: 4.88 60 Transition 372.30—85.25-85.35 ample:
e E . Transition 40 o
1 Butyrylcarnitine 232.15-85.25-85.35 E
s0 - _ RT:4.79 2 w
1 Isobutyrylcarnitine 0 -
= RT: 11.73
100 T . ...
RT: 5.75 o Palmitoylcarnitine
o ] lervi . " 0 3 Transition 400.30—85.25-85.35
. Isovalerylcarnitine g 561 Transition . 3
50 .. _ —
1 2-Methylbutyrylcarnitine 240.20-85.258535 -
0 y rrrrrrrrrprrrr T T T T T T T T \‘ T T T T T T T TT] 0 3 T L T T T L [T T T T LI T [ T f —F L e —F —
0 1 2 3 4 5 6 7 8 6 7 8 9 10 11 12 13
Time (min) Time (min)

Reproduced with permission of Dr Timothy Garrett, Department of Pathology, Immunology and Laboratory Medicine, University of Florida, USA



ACE 3 C18-PFP: Corticosteroids by LC-MS/MS

ACE C18-PFP, 3pum, 150 x 2.1mm
Gradient analysis

A: 0.1% formic acid in water

B: CH;CN —0.1% formic acid in
water (90:10)

Time (mins) %B

2 0 30

14 50

17 95

20 30

z.5e4

2424

Flow rate: 0.3ml/min
Column temperature: 15°C
Injection volume: 25l

Intensity, cps

780 Turbospray, MRM

Q000 0

. Triamcinolone

. Prednisolone

. Fluoroprednisolone
. Methylprednisolone
. Betamethasone

. Dexamethasone

. Flumethasone

2000 .0
0000 7
SO00.0 3 5

S000.0 l 753

000.0

2000.0

- - JM !

oo

~NOoO O~ WN R

Reproduced with permission of Inmaculada Garcia Lomillo, Laboratorio Salud Publica de Burgos, Spain



© Advanced Chromatography Technologies Ltd.

www.ace-hplc.com

Aminoglycosides in Eggs

UHPLC-MS/MS method for aminoglycosides in eggs
Key

Extraction at low pH, clean-up with WCX SPE cartridge GNT Gentamicin
TBM Tobramycin

KNM Kanamycin
DHS Dihydrostreptomycin

Egg sample spiked at 100pg/kg (CCa) STR Streptomycin
. HGB Higromycin-B
¢ GNT-C1 (478 > 322) RT: 8.40 SPT Spectinomycin
oty e ' '$:llil:l?'-'$)".-lll:l".-W'I:-l:'I:IIIFéIJ'T"?l:l'lll:ll:l:l":‘J"!':lil 3.5
. GNT- C2 (464 > 322) RT:8.31 RT:8.40
. f| GNT- cz\hé/ GNT-C2a ACE Excel C18-PFP, 2um, 100 x 2.1mm
[ j TIhG 251 | B00 | B&0 | 400 | &0 | &40 | S50 | BOO B0 | L0 TEa | RLG | A0 4w 95 Gradient ana|ysis
- GNT C'I a (450 > 322) RT: 8.26 A =20mM HFBA in H,O/CH,CN (98:2)
ﬂ o5 "B zbo | zsd | 300 | 260 400 440 50D 5AD | BAD | 6A0 L0 7A0 800 'ls"cl BCE ] B =20mM HFBAin CH3CN/H20 (982)
. TBM (468 > 163) RT: 8.09 Tg"e (mins) %g Curve
;. I'!N 'IIF ! 'II ! ! /II ! 1|| ! 50 ! 4 00 ! 430 ! snn ! s4an ! 00 ! n.‘l:ll ! |'II|| ! |'.‘I:|| ' HIIII ! HI‘JI "Ilil "ILII 2 15 6
. KNM(485>163) RT: 7.52 4.5 19 6
| | 5.5 195 8
oBx 103 150 FO00 | 253 300 350 400 | 450 GAD  GAD | 6AD  BA0  TEO | TEQ | ALO | @50 800 95 6 22 6
":-3| DHS (584 > 263) RT: 5.65 - =
! Dm0 8D 00 E83 . and | 380 400 | 230 | SO0 sA0 600 | GAD | v0O0 | fe0 | ogo 00 amo A 9 48 8
- ' 9.5 5 6
> .
”ﬁ] STR (582> 263) L RT: 5.48 Flow rate: 0.4ml/min
B L ALY AL UM Ly L Tedn | BED | TL0 | TE0 | Ao | Ak | otd | 4k Column temperature: 40°C
.-1-1 HGB (528 > 177) RT: 5.09 Positive ESI MRM (transitions as shown)
" SPT (351 > 333) \ RT: 3.67

T T T T T T T T r T T T T T T T T Time
OB oAb A0 w0 &3 B00 | 350 400 | 450 500 G50 | GO0 | BS0 | TG0 TE0 | BL0  AEG 4t 4k '

Reproduced with permission of Veterinary Drug Residues Department, Centro Nacional de Alimentacion (CAN, AECOSAN), Madrid, Spain



Pesticides by LC-MS/MS

x10

2.5

N

15

0.5

x105

w

2.5

N

1.5

0.5+

Cpd 29: Carbaryl: +ESI MRM Frag=65.0V CID@4.0 (202.1000 -> 145.1000) Pests1Ultra0002.c
1 8.031

o)
OLTH Carbaryl
“ Transition 202.10

— 145.10

{8.650
6 7 9 10 1" 12 13 14 15
Counts vs. Acquisition Time {min)

Cpd 32: Dimethomorphs: +ESI MRM Frag=145.0V CID@20.0 (388.1000 -> 301.1000) Pests1Ultrz...

1 5 10.934 1
\\CfN 0 H
£ “__/|Dimethomorphs

Transition 388.10

— 301.10

i 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Counts vs. Acquisition Time (min)

x10 5

1.75
1.5
1.25

0.754
0.5+
0.254

Cpd 34: Cyproconazoles: +ESI MRM Frag=100.0V CID@16.0 (292.1000
.

" 11.172
ﬂ\

N—N

-> 70.0000) Pests1Ultrz...

Cyproconazoles
Gl Transition 292.10

OH

CHg

— 70.00

12 3 4 6 7 8 10 11 12 13 14 15
Counts vs. Acquisition Time (min)

x105
1.754

1.5
1.25+

0.75+
0.5
0.25+

Cpd 36: Fenbuconazole: +ESI MRM Frag=145.0V CID@33.0 (337.1000 -> 70.0000) Pests1UltraC...
1 "
/=N
N |

Fenbuconazole
Transition 337.10

— 70.00

12 3 4 6 7 & 9 10 11 12 13 14 15
Counts vs. Acquisition Time (min)

Reproduced with permission of Barry Whatmore, Kent Scientific Services
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ACE UltraCore SuperC18, 2.5um, 50 x 2.1mm

Gradient analysis

A =0.1% HCOOH + 5mM NH,CO,H in 9:1 v/v H,0: MeOH
B = 0.1% HCOOH + 5mM NH,CO,H in 1:9 v/v H,0: MeOH

Flow Rate: 0.4ml/min
Temperature: 40°C
Injection volume: 20yl

Gradient conditions
Time(mins) 0 1 15
%B

18 18.05 20
0O O 100 100 O 0

Agilent 6420 Triple Quadrupole MS, +ve mode ESI

Dynamic MRM

Also analysed under same conditions:

Acephate
Acetamiprid
Aldicarb

Aldicarb sulphone
Aldicarb sulphoxide
Benomyl
Carbendazim
Carbofuran
Clofentezine
Clothianidin
Cyfluthrin

Demeton S-methylsulphone
Demeton S-methylsulphoxide
Dicrotophos
Dimethoate
Dinotefuran

DMA

DMPF
Flubendiamide
Folpet
Formetanate

Hexaconazole
Hexaflumuron
Imidacloprid
Indoxacarb
Mandipropamid
Methamidophos
Methomyl
Monocrotophos
Nicotine
Omethoate
Oxamyl
Pencycuron
Prochloraz
Propargite
Thiabendazole
Thiacloprid
Thiamethoxam
Thiodicarb
Thiophanate methyl
Triforine
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Veterinary Steroids by LC-MS/MS

e ana a- and B-Zearalenol
v Also analysed in the same run (-ESI):
100 T 440 %10 Transition Taleranol and zeranol-d4
] B o 319.17—275.12 Taleranol and zeranol
-ESI = Zearalenone
j 8.35 8.49 Hexestrol
. 300 400 500 600 700 800 900 1000  11.00 Diethylstilbestrol
Dienestrol
00, O O CHs 885 1,  Transition
| = O Diethylstilbestrol-d8 27523524509 \CE UltraCore SuperC18, 2.5um, 100 x 2.1mm
-ESI o\o‘ HeG oH 1049 Cis Waters Acquity SDS system
8.89 Gradient analysis
0 : A =0.01lmM amm. fluoride + 0.001% formic acid
600 700 800 900 1000  11.00 B = Acetonitrile
Time (mins) %B Time (mins) %B
a- and B-Boldenone 0 25 7.5 35
- 0.5 25 10.5 60
100 ' Transition 7.0 35
+ES| B a 287.17-121.12 Flow rate: 0.5ml/min
) 6.13 Column temperature: 45°C
JAN Positive or negative ESI  MRM data
400 450 500 55 600 650 700 750
a- and B-Nortestosterone Also analysed in the same run (+ESI):
476 - Transition Hydroxystanazolol
B Clgsn 275.23-5109.09 Hydroxystanazolol-d3
Methyltestosterone
4.81
ﬂ Methyltestosterone-d3

400 450 500 550 6.00 ‘6‘50 7.00 7.50

Reproduced with permission of George Stubbings, The Food and Environment Research Agency, UK

B-Nortestosterone-d3
B-Trenbolone
a-Trenbolone
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Taxol in Fungal Extract by LC-MS/MS

Taxol standard Taxol (14.43min)

Taxol (Paclitaxel)

Fungal extract test sample

ACE UltraCore SuperC18,
2.5pm, 150 x 2.1mm

Gradient analysis

A = 0.5% formic acid in water

B = 0.5% formic acid in acetonitrile
Time (mins) %B

o 5 10 15 20 25 30 0 10

1 10

3 40

22 60

Test sample - Extracted 25 95
ion chromatogram Flow rate: 0.35ml/min
854.3-854.5Da

Taxol (14.43min)
Orbitrap Elite MS
FT positive ion mode
Collision induced dissociation —
Isolation width 5Da
. ‘ Normalised collision energy 32eV
15 20 25 30 Activation Q 0.25
Activation time 10ms

(o} 5 10

Mins

Reproduced with permission of Dr Christopher Arthur, University of Bristol
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Microbial Extract by LC-MS

Dionex 3000RS UHPLC system coupled with '”}(‘31'535_5 ' ' +MS, 25.2-25.3min #(1493-1498)
Bruker MaXis Q-TOF MS 2§ 7826936 Dinactin
UltraCore SuperC18 2.5um, 150 x 2.1mm 1 ] 787'{5484
Gradient analysis E | J
A=0.1% fOfmiC acid in water x105_ +MS, 25.5-25.7min #(1511-1519)
B = 0.1% formic acid in acetonitrile 44 Trinactin 796.7134
Time (mins) %B Time (mins) %B 5] ER-REED
0 5 20 100 1 l l
S S 25 100 x10%‘ ‘ ‘ +MS, 25.8-25.9min #(1525-1534)
Flow rate: 0.2ml/min T : T
etranactin
g 810.7294
Electrospray MS (positive mode) 2 D—
Source: End plate offset: -500V, : l l |
Capillary: -4500V 0 ———————— e
Nebuliser gas (N,) at1.6 bar S L S Al R R
X105—f Drying gas (N,) temp.: 180°C 2
1  Collision energy: 5.0eV Ry
54 Collision RF: 600Vpp 3 IO\/L )ﬂ
4- .
] R, ° o R,
3 Marine Streptomyces extract 1 R °
, : o 9 -
14
. Macrotetralides
0-

III|IIll[l|Il|IIII|I1Il||I|I|IIII|I|II|IIII[IIII|.I 1.D|nact|nR1:R3:CH2CH3!R2:R4:CH3
19 20 21 22 23 24 25 26 27 Time [min] 2. Trinactin R, =R, = R, = CH,CH,, R, = CH,

. o . o _ 3. Tetranactin R, =R, = R;= R, = CH,CH,4
Reproduced with permission of Dr Lijiang Song, Department of Chemistry, University of Warwick, UK
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Thermo Scientific Accela UHPLC

ACE UltraCore SuperC18,

X 2.1mm

2.5um, 100

RT: 0.00-8.00 SM: 7B NHZ

100 RT:0.94

3 | SN
807 HO. PN
60 o N © AraC

HO ra
40 e
Transition 244.1 —» 112.2

20 OH

0 = = RT:3.92

100

80

60

40

20

0

A

o

Methadone
Transition 310.2 —» 265.3

100

80

60

40

20

RT:3.76

100

OH
: Doxorubicin
0 0O OH o wNH, .
T Transition 544.2 — 361.2
7~ "OH
- RT: 4.08
: Etoposide
; Transition 589.2 —» 185.1
O.OIIIIE)!Slllll!OIIIIIIIIIZ!O””Z!SII”IIIII3!5””4!O””4!5IIIIIIIIISI.SIIIIG!O””S!SIIII7!0””7!5””
Time (min)

Gradient analysis
A =0.1% formic acid in water
B = 0.1% formic acid in acetonitrile

Time (mins) %B
0 2
1 2
3 80
5 80
5.1 2
8 2

Flow rate: 0.25ml/min

Thermo Vantage triple quadrupole MS
MRM +ve ESI mode

Spray voltage: 3500V

Nitrogen sheath and auxiliary gas

CID with argon at 1.5 mTorr

Reproduced with permission of Dr Essam Ghazaly, Barts Cancer Institute, Queen Mary University of London
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Peptides in saliva

Extracted ion current chromatograms Mass spectra
Sample preparation: SPE on C18 (sum of multiply protonated ions [M+3H]3* N prssi s MHHI 1 TOF M ES:
[M+4H]4+ and [M+5H]5+) 689.3223
ACE UltraCore SuperC18 [M+3H] >
2.5um, 50 x 3mm 100 #  HNP-1 e
Gradient analysis 3
A: 0.1% formic acid in water & ; ) , » el "
B: 0.1% formic acid in CH,CN 200 300 400 500 600 700 800 900 1000 1100 1200 1300

Time (mins) %B 0 :
0 2 ’ 10.00 12.00 %:}7{7]4* 1: TOF MS ES+
2 2 - 00 [M+5H] 5 168
g gg ] 9.91 R e
20 95 58] HNP-2
Flow rate: 0.6ml/min ] 1 IUDUREISHSUSTSURICOPSVERIL | PRSP, | TEQ T TR
D_" ] PRy pears Tnfne 200 300 400 500 600 700 800 900 1000 1100 1200 1300
Synapt G1 QToF +ESI MS 10.00 1200 -
Sampling cone voltage: 40V 100 - DEsHs o 1:TOF MS ES+
Source temperature: 150°C ] B =
Capillary voltages: 4.8kV 2 995  HNP-3 PESH)
Extraction cone voltages: 41kV 5] # 11629043
Desolvation temperature: 500°C A J\MW
Acquisition: 100-2000 m/z 0 e e ereerererrrr—rrr—rrr—— Time | o miz
e 1000 E 1200 200 300 400 500 600 700 800 900 1000 1100 1200 1300
Area of
1004 , .
Total ion current interest
chromatogram Defensin Human Neutrophil Peptides
a
\/f\ \ ‘ HNP-1 30 amino acid residues
“J HNP-2 29 amino acid residues
0 «L,«__.ﬂwﬁ—al—f'“ﬂf“”}/l\“/\ﬁ] L’\"‘A—Txme HNP-3 30 amino acid residues

Detection limit ~ 2.1ng/pl

Reproduced with permission of Birthe Nielsen, School of Science, University of Greenwich, UK
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Polycyclic Tetracarboxylic Acids

100 3 RT: 19.32 . . S - .
90 = C80-82 polycyclic tetracarboxylic acids isolated from oilfield deposits
80 3
Zg ; C80:8 m/z = 1300.6-1302.5
50 3
40 3 — .
30 3
20 3 o]

10 3
0 o—
—0
J00 3 RT:19.25 S
29 =
g% c Tetramethyl ester of Cg.4 ring acid
2602 81:8 m/z = 1314.6-1316.5
[ =
Eig 3 ACE UltraCore SuperPhenylHexyl 2.5um, 100 x 2.1mm
€30 - Gradient analysis
20 = S/N 1107 A: CH;OH — H,0 (98:2) containing 10mM ammonium acetate
10 = B: IPA-H,O (98:2) containing 10mM ammonium acetate
0~ T (mins) %B T (mins) %B

100 AT 10.17 0 0 15 100
90 T 1 0 25 100
80 Flow rate: 0.15ml/min
0 B Column temperature: Ambient
gg m/z = 1328.6-1330.5 Injection volume: 5l
40 LCQ lon trap MS
30 LC-ESI-MS extracted ion chromatograms
20 Compounds detected as ammoniated quasimolecular ions
18 — T 1 T T T [ T T T [ T T T [ T T T ] [M+NH4]+

14 16 18 20 22 Detection limit ~ 0.1ppm

Time (min)

Reproduced with permission of Dr Paul Sutton, Petroleum & Environmental Geochemistry Group, Plymouth University, UK
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Microcystins From Blue/Green Algae In Drinking Water

ACE Excel 2 um C18, 100 x 2.1 mm

3004 R
B R
0 N R l TIC
1003 /’ \ ka \
0.. J /
4004 Apex: 2.252 min . .
e Arez 1179 Microcystin RR (MW 1038)
22‘; Transition 520 — 135
1
0_ — — T s
2004 Apex: 3.086 min. ) )
i Area: 591 Microcystin LR (MW 995)
‘2‘(; Transition 498 — 135
0____ N
1254 Apex: 2.993 min
1003 rea: 1 Microcystin YR (MW 1045)
753
50 Transition 523 — 135
24

35 40 45 50
minutes

0.05 ppb each

Reproduced with permission of Bruker UK Ltd

MC-LR Leucine Arginine
MC-RR Arginine  Arginine
MC-YR Tyrosine  Arginine

Bruker Advance UHPLC system
ACE Excel 2um C18, 100 x 2.1mm
Gradient elution

A = 0.1% formic acid in water

B = Acetonitrile

T (mins) %B T (mins) %B

0 30 71 30
1 30 10 30
7 95

Flow rate: 0.4mL/min

Column temperature: 40°C

Injection volume: 50uL

Concentration each microcystin: 0.05ppb

Bruker EVOQ Elite triple quad MS
VIP heated-ESI temperature: 350°C
Cone gas temperature: 200°C
Spray voltage: 4500V (+)

Collision gas: argon 1.5mTorr

COOH (iH3 0]
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Alcohol Biomarkers by LC-MS/MS

Extracted ion chromatogram

O O HOOC
7.0e5 /\\
H,C~ ~0”7 “OH HO

£.565 EtS OH

| O._CHs

o Ethyl sulphate (EtS) Ethyl glucuronide (EtG)

5.5e5

Transitions

5.0e5

I =

ioes ' ' ACE Excel 1.7 C18 1.7um, 100 x 2.1mm
w  40e54 EtG 221 — 85 . .
g 081 Gradient analysis
fg 3.5e5] \ Qualifiers A = 1mM ammonium fluoride
5 e EtS 124.8 — 97 B = Acetonitrile

h EtG 221 - 75 Time (mins) %B Time (mins) %B

25e5 ] \ 0 0 2.0 100

2 065 ] ' | | 0.5 20 4.0 100

' | o | 15 20 45 0

1,505 ( j | Flow rate: 0.4ml/min

e . Column temperature: 40°C

. ola7 | Injection volume: 1yl

R Ll AB SCIEX triple quad 5500

0.0 -l |" 0-2 T 0-4 T 6VE—M‘-'— Dr; "I..' -’I_'S'-\-M_’]E_“_'_”_1I:1“ - '1|a v 1IF' Negatlve ESI MRM
' ' ' - ' '  Time, min - Source temperature: 750°c

Fluoride counter-ion thought to enhance negative ESI response lonSpray voltage: -4500V

Detection limit ~ 1ng/ml in oral fluid

Reproduced with permission of Biotage GB Ltd, UK
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Perfluoro acids by LC-MS/MS

7.7e8
7.5e5 |

7.065 ]
£.5¢51 2

5.0e5 4
5.5e5 |

5.0e5 4

© Advanced Chromatography Technologies Ltd.
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Peak ID | Analyte

Heptafluorobutyric acid

Reproduced with permission of Biotage GB Ltd, UK

08 10 15 20 25 30

Transitions !
Peak 2 Perfluorohexanoic acid
1 212.9-—- 168.9 . )
2 313 268.9 8 Perfluorobutylsulphonic acid
3 299799 4 Perfluoroheptanoic acid
4 363 —319
5 413 — 368.9 5 Perfluorooctanoic acid
? Zgg : 2(1)9 6 Perfluorohexylsulphonic acid
8 513 — 469 7 Perfluorononanoic acid
9 49980 . .
8 Perfluorodecanoic acid
9 Perfluorooctanesulphonic acid
ACE Excel 2 C18 2um, 50 x 2.1mm
Gradient analysis
A =2mM NH,OAc, 0.1% acetic acid/CH;CN (95:5)
B = 2mM NH,OAc, 0.1% acetic acid/CH;CN (5:95)
T(mins) % B T (mins) %B
0 25 7.5 95
0.5 25 8.0 25
55 95 10.0 25
Flow rate: 0.5ml/min
Column temperature: 40°C
B Injection volume: 20yl

AB SCIEX triple quad 5500
Negative ESI MRM

Source temperature: 450°C
lonSpray voltage: -2400V
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Pristinamycin components in plasma by LC-MS/MS

o]
Pristinamycin antibiotic is a mixture of 2 components — C YU L w

HiC o 0 -
pristinamycin IA and A \Ef

Virginiamycin used as internal standard 4@ ":’\O)L ’\H“ } J\/\J
O &H, CHg

Processed study sample containing Low calibration standard containing Pristinamycin 1A Pristinamycin IIA
pristinamycin 1A and IIA 2.5ng/ml each of pristinamycin 1A and 1A
in human NaF/K,C,0, plasma
ACE 3 C18 3um, 30 x 3.0mm

WS of TR 3 pare) 67 B34 T 3 om Sampia 86 ST TORESW Wi (Taro Spray] W ZieA W S R G 57s‘&lz«wu'mmSa"\menisunﬁ-cCS' T O (T T Gradient analysis
o 1 & r A =1mM NH,CO,H + 0.1%
¥ I HCO,H in 65:35 H,0:CH,CN
b - B = CH,CN
s | T (mins) %B T (mins) %B
S R R T v NS ———_ % SO—— 0.3 0 26 100
s T - - T 0.31 10 261 0
o . PIA 1.6 10 4 0
f o / i Flow rate: 1ml/min
[ - Column temperature: 25°C
= I\J\ew /I | G Injection volume: 10
I'x::;mi.mm?m AT T 3w o S 'nv'\hl\'”ﬁ\esw}m"wm&:a&i.yiw VaoBi .,:;..JMMLms-mﬂ"e,m,&...,,wma,,.wcs-., = Vo T MDS Sciex API 4000
oo | ” - - TurbolonSpray positive mode
i ot y e
o - Transitions monitored:
R S N T Pristinamycin IA 867.5 — 134.2

Pristinamycin lIA 526.3 — 355.1
I.S. (Virginiamycin) 824.6 — 134.0
Reproduced with permission of inVentiv Health Clinical, Quebec, Canada
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15-Hydroxy Lubiprostone in Human Plasma

Lubiprostone, a fatty acid derived from prostaglandin E1, is rapidly
metabolised to 15-hydroxy lubiprostone.

Quantitation is based on 15-hydroxy lubiprostone, with the d4 analogue
as internal standard

Lowest calibration standard sample containing 2.0pg/ml in human 15-Hydroxy lubiprostone
EDTA K3 plasma MW 392.5
= == ACE Excel 2 C18 2um, 50 x 3.0mm
: = . : Isocratic analysis
-Hydroxy I.S. A = 0.1% formic acid in water

lubiprostone B = Acetonitrile

Flow rate: 0.65ml/min
Column temperature: 35°C
Injection volume: 15yl

MDS Sciex API 5000
TurbolonSpray negative mode
lonSpray voltage: -4500V
Source temperature: 450°C

[
[T

Transitions monitored:
15-Hydroxy lubiprostone

391.2 —» 373.2

I.S. (15-Hydroxy lubiprostone-d4)
395.2 —» 377.2

s R A R R AR A F R R E R IR PRGN PR NN SR NRGRERUBCRNEERE

Reproduced with permission of inVentiv Health Clinical, Quebec, Canada
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Cytarabine Analogues by lon-Pairing LC-MS/MS

Xy =
U o ¢ —
. @O ) | N/J\: /l\ /J\ Cytarabine and cytidine are

isobaric.
o}
i H = -, K ?( K # Robust method with good
" H " M Deamination separation achieved.

. LLOQ =1 ng/ml human plasma
Cytidine Cytarabine Uracil arabinofuranoside 5-Fluorocytidine
(use as Internal Standard)

8.2e5 261

8.0eb
_— ACE 3C18 3um, 50 x 2.1 mm
Gradient analysis
" A = 0.1% perfluoropentanoic acid
P Cvtarabi +0.1% formic acid in water
5065 | y a.ra ine B = 0.1% perfluoropentanoic acid
5 5e5 ] (m/z: 244 > 112) + 0.1% formic acid in acetonitrile
.l 5-Fluorocytidine(IS) a T (mins) %B
2 4ses] (m/z: 262 > 130) 85 8
% #0081 3:0 13
= 2.63
© 3fesd 4.0 a0
3 0e5 Cytidine 5.0 0 _
oot '(m/Z: 244 > 112) Flow rate: 0.7 ml/min
2s{  Uracil arabinofuranoside API 4000 MS
el (M/22245 > 113) TurbolonSpray, positive mode
' / Source temperature: 550°C
1.0e54 7
00 05 10 15 20 25 A 30 35 40 45
Time, min

Reproduced with permission of Agilux Laboratories, USA
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LC-MS/MS of phytoestrogens from hop extracts

28e+5 Isoxanthohumol
26e+5

— HiC |°H3 Xanthohumol
24e+5 | OOH
2e+5 Ho Oy
20e+t5 7

OCH, 0

18e+5 7|

16e+5 7

14e+5 7]

12e+5 7

10e+5 7]

8e+5

6e+5 |

de+5

2e+5 7

2 4 6 8 10 12 14 16
Time (min)

Reproduced with permission of Institute of Food Science Research, University of Madrid, Spain

Hop extracts obtained by
pressurised liquid extraction
using ASE 200 system

ACE C18-AR, 3um, 150 x 4.6mm
Gradient analysis
A: 1% formic acid in acetonitrile
B: 1% formic acid in methanol
C: 1% formic acid in water
D: Methanol

Time (mins) %A %B %C %D

0 5 0 44 O
8 51 5 44 0
10 51 5 44 0
17 9% 5 0 O
22 9% 0 0 5

Flow rate: 0.6ml/min

TSQ-Quantum triple quad ESI
Spray voltage: -4500V

Precursor ion: 355.4 [M+H!*

MRM transition ions: 179 and 299
Collision energy: 28 and 16V

LOQ isoxanthohumol : 0.07pg/ml
LOQ: xanthohumol: 0.01pg/ml
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Pravastatin and Isomers by LC-MS/MS

6-epi-Pravastatin
8504
8.004]
7504

7.0e4

6.564
6.0e4
5.5e4
5.0e4
4.504 {

4.0e4- | \ /

3.5e4-

\
||

Intensity, cps

- |
. | / \\

ESAVIVAS

0 02 0.4 0.6 0.8 1.0 12 14 16 18 2
Tima. min

Reproduced with permission of Biotrial Bioanalytical Services, Laval, QC, Canada

All 3 compounds have MW 424

MS/MS conditions alone
insufficient for selective
guantitation

Baseline separation important

ACE C18 3 pm, 50 x 3.0 mm
Isocratic analysis
Acetonitrile-Methanol-THF-Water-
Acetic acid (15:20:5:60:0.1)

Flow rate: 0.6 ml/min

Column temperature: Ambient
Injection volume: 2 pl

Sample: 1 pg/ml each isomer

API 3000 triple quad MS
TurbolonSpray — negative mode
Extracted ion chromatogram of
MRM m/z 423.3 — 321.1
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Pristinamycin components in plasma by LC-MS/MS

v
o]
HO. N
-
Pristinamycin antibiotic is a mixture of 2 components — ‘ C\ 0 HiC mﬂ“ﬂ
. . . A I/
pristinamycin IA and IIA N N“ﬁ(\ l =
. . . . . = O S, o
Virginiamycin used as internal standard Q H O : M ol o
o] "'”/N\_)LO/\%O I\N/U\f/’\)'--% CHy
0 _A~_ Oy NH H r
EH, CH,

Low calibration standard containing
2.5ng/ml each of pristinamycin IA and
IIA in human NaF/K,C,0, plasma

Processed study sample containing
pristinamycin |A and IIA

Pristinamycin IA Pristinamycin II1A

ACE 3 C18 3pm, 30 x 3.0mm

Reproduced with permission of inVentiv Health Clinical, Quebec, Canada

W ST T3 ey BT B34 2 o S 65 ST TORE ST CTares S i T W o P ey BT ST T s Samwie TR OTT AT GSTT 1 TGP 7% Ve o Gradient an a|ysis
o e T A = 1mM NH,CO,H + 0.1%
.- N HCO,H in 65:35 H,0:CH,CN
i~ - B = CH,CN
s = T (mins) %B T (mins) %B
- E B e —— 0 0 161 100
R S — TS T S T S T S i 0.3 0 26 100
e 0.31 10 2.61 0
- PiA 1.6 10 4 0
§ P :° Flow rate: 1ml/min
i r Column temperature: 25°C
o S — i = B Injection volume: 10pl
ix;u:ii|m|4:uﬁi'334'i|ﬁwzﬁunufh ‘?9 i e o -x::mum,m.!m;mums.m...,wmm:ms-'»"fn".’&mmm; VT MDS Sciex API 4000
o s - - TurbolonSpray positive mode
i = Transitions monitored:
o wwE ’ L Pristinamycin IA 867.5 — 134.2

Pristinamycin IIA 526.3 — 355.1
I.S. (Virginiamycin) 824.6 — 134.0




H
Ho. -9 _.0
f \ Ascorbic acid HO  OH
J NHz
Ihﬁ N N/\
I|' Y Thiamine /I\N HyC
OH OH
OH
. . =
Pyridoxine <
e N
(8]

}'\ Nicotinamide NNH?

Pantothenic aC|d /ﬁ W

A

:'I. :;'-. Hlppurlc acid (IS) ©)‘\ /Y

Folic acid HN)t ]/\

T T T e e e
2 3 4 5 6 T

Time: {min)

Riboflavin n ‘fNH
CHZ N \N'J%O
O

Reproduced with permission of Foodomics Laboratory, CIAL-CSIC, Madrid, Spain

Water Soluble Vitamins In Green Vegetables By LC-MS/MS

ACE C18, 3uym, 100 x 2.1mm

Gradient analysis

A: 10mM ammonium acetate (aq), pH 4.5
B: 0.1% acetic acid in methanol

C: 0.3% acetic acid in methanol

Time (mins) %A %B %C

0 90 10 O
3 90 10 O
4 50 0 50
oH 7 50 0 50
10 0 100 O

Flow rate: 0.2ml/min

Injection volume: 10l

Column temperature: 20°C

TSQ triple quad MS; SRM mode

Detection: -ESI for vitamin C
+ESI for B vitamins

con m/z (ng/mL)

/\L Ascorbic acid (Vit C) 174.9 > 115.2 128.3
CoH Thiamine (Vit B1) 265.1 > 122.1 2.4
Pyridoxine (Vit B6) 169.9 > 152.1 0.6

Nicotinamide (Vit B3) 123.0 - 80.3 13.2

Pantothenic acid (Vit B5)  220.0 > 202.1 23.3

Folic acid (Vit B9) 442.0 > 294.9 1.9

Riboflavin (Vit B2) 377.1 > 243.0 0.2

Hippuric acid (IS) 180.1 - 105.2 14.9


http://upload.wikimedia.org/wikipedia/commons/e/e7/L-Ascorbic_acid.svg
http://upload.wikimedia.org/wikipedia/commons/e/e7/L-Ascorbic_acid.svg
http://upload.wikimedia.org/wikipedia/commons/f/f0/Thiamin.svg
http://upload.wikimedia.org/wikipedia/commons/f/f0/Thiamin.svg
http://upload.wikimedia.org/wikipedia/commons/4/4f/Pyridoxine.svg
http://upload.wikimedia.org/wikipedia/commons/4/4f/Pyridoxine.svg
http://upload.wikimedia.org/wikipedia/commons/c/c0/Nicotinamid.svg
http://upload.wikimedia.org/wikipedia/commons/c/c0/Nicotinamid.svg
http://en.wikipedia.org/wiki/File:Riboflavin.svg
http://en.wikipedia.org/wiki/File:Riboflavin.svg
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Chloramphenicol in Milk by LC-MS/MS

TIC of 3 MRMs of 0.02 ppb chloramphenicol MRM chromatograms of 0.05 ppb
spiked in milk matrix chloramphenicol in milk

CAP (0.02 ppb In milk matrix) ! A et

Area 23261

m/z 320.9 — 152

ES Milk Matrix Blank

m/z 320.9 — 257

Pt

'TAn
v
L

Mt

i 2 3 i

— ‘ m/z 320.9 — 194

ACE C18 3pm, 50 x 2.1mm i
Gradient analysis
S e e
B = Methanol
T (mins) %B T (mins) %B
0 10 3.0 95 OH OH
0.05 10 3.1 95 LOQ Chloramphenicol = 0.02 ppb
2.5 95 45 10 Cl
Flow rate: 0.5ml/min +
Injection volume: 10yl D*N HN\I‘H\CI N

| Transitions:
Bruker EVOQ Elite triple quad MS O 0 m/z 320.9 — 152 Quantification
VIP heated-ESI temperature: 400°C m/z 320.9 — 257 Qualification
Cone gas temperature: 350°C Chloramphenicol m/z 320.9 — 194 Qualification

Spray voltage: -4500V

Reproduced with permission of Bruker UK Ltd
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Arsenolipids from Edible Seaweed by LC-ICP-MS and LC-ESI-MS

Separation of arsenic species from methanolic extract of the edible seaweed Alaria esculenta

Arsenic-containing hydrocarbon: Arsenic-containing phospholipids:

[M + H]+ for C,,H,,AsO m/z 959 [M + H]+ for C,sHgeASO,,P (C16:0/C16:0)
[M + H]+ for C,,;HeAsO,,P (C18:0/C16:0)
m/z 1015 [M + H]+ for C,4Hg,ASO,,P (C20:0/C16:0)

ACE C18, 3um 150 x 4.6mm
Gradient analysis
2E407 - [ 10000000 A =0.1% formic acid in H,O
— 959 B =0.1% formic acid in CH;OH
ESI-MS 087 [ 9000000 Time (mins) %B
-l 0 0
8000000

20 100

[ 7000000 45 100

Flow rate: 1ml/min
Injection volume: 100ul

Split ratio: 75% ESI-MS: 25% ICP-MS

5.E+06 - - 6000000

Thermo Scientific Element 2 ICP-MS
0.E+00 — u-u._._J ; | 4000000 Mod_e: Organic mode
ICP-MS Medium resolution

[ 3000000

m/z 75 Thermo Scientific Orbitrap Discovery
Positive ESI mode
Spray voltage: 4.5kV

| 1000000 Capillary temperature: 320°C
M A\,J Capillary voltage: 42V
-1.E+07 T T T T T T T S T
15 20 25 30

35 40 45 50

1.E+07 A

[ 5000000

relative intensity (ES-MS)
relative intensity ICP-MS

-5.E+06 1 [ 2000000

Reproduced with permission of Dr Andrea Raab ,Trace Element Speciation Laboratory, University of Aberdeen, UK
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