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= Overview of Multi-residue analysis

- Challenges in food safety analysis

— customer’s requirement

— What should we focus on
= Experimental Information

- Sample Preparation

— Instruments conditions
= Results and Conclusions

- Method performance

- Advantage of the Multi-residue solutions
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The view of food safety
——Multitude of Compounds & Variety of Food Types WCIerI’S

THE SCIENCE OF WHAT'S POSSIBLE.”

Vet drugs Marine toxin
PFC
Sudan
Packaging
migration
Allergen
Polyphenol
mycotoxins
Vitamine

Melamine

A’ / pesticides

PAHs

acrylamide
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What are the challenges? Waters

THE SCIENCE OF WHAT'S POSSIBLE.”

Variety of methods
mycotoxins

Pesticides

Veterinary drugs

Food additives
Contaminants

Part of the Vet Drugs Methods

m Analytes Sample Matrix

o o o o o o

GB/T22286 [(-Adrenergic Muscle
agonists
More than 6,000 GB/T21315 [(-Lactam Kidney and muscle

compounds need to
be detected

GB/T22338 Chloramphenicol Muscle

GB/T20762 Macrolide Liver, kidney, and
muscle
GB/T21316 Sulfonamides Liver and muscle

GB/T20366 Fluoroquinolone Liver and muscle
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What ‘S the CUStomer focus on? THE SCIENCE OF WHAT'S POSSIBLES

How can I turn this? Into this?

AU
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Pesticides

Organophosphates
Chlorpyrifos, Diazinon
Carbamates
Aldicarb, Carbaryl
Organochlorine
DDT, Endosulfan
Pyrethroids (3fg)
Cyfluthrin, Pyrethrin
Sufonylureas?
RimsulfuronEIE#RE,
Phenoxyacid Herbicides
2,4-D
Triazines
Atrazine
Ureas
Diuron
Acetanilides
Metolachlor, alachlor
Neonicotinoids
Imidacloprid
Imidazolinones
Imazapyr

©2016 Waters Corporation

Three major classes compounds in food
safety

R
Woaters

THE SCIENCE OF WHAT'S POSSIBLE.”

Veterinary

Drugs

Tetracyclines
Oxytetracycline
Fluoroquinolones

Enrofloxacin
Sulfonamides
Sulfamerazine
Macrolides
Erythromycin
Beta-Lactams
Amoxicillin
Amphenicols
Chloramphenicol
Steroids
Dexamethasone
Beta-Adrenergics
Albuterol
Aminoglycosides
Streptomycin

Mycotoxins

Aflatoxins
Aflatoxin B

Fumonisins
Fumonisin A

Trichothecenes

HT-2 Toxin,
Deoxynivalenol (DON)

Ochratoxins
Ochratoxin A
Estrogenic Metabolites
Zearalenone
Phenolic
Citrinin
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Experimental Information
Multi-Residue Method
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Multi-residue Veterinary drugs
Sample preparation approach

MILK TISSUE

$

Centrifuge
Take aliquot
supernatant

$

Pass-Through
PRIiME HLB SPE
Cleanup

©2016 Waters Corporation

Protein Precipitation Extraction/Precipitation
Add 4 mL of 0.2 % formic Add 10 mL of 0.2 % formic
acid ACN to acid in 80:20 ACN/water to

1 mL of sample 2.5 g of sample

b
Woaters
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Pass hrough

Fit —a




Multi-residue pesticides Waters
Sample preparation approach THE SCIENGE OF WHATS POSSIBLE!
SPE
Extraction

Measure out 10 g sample +10 mL
water+ 15mL of 1% acetic acid in
Acetonitrile into DisQUE tube 1

$

Centrifuge

Centrifuge and transfer 1 mL of g
the extraction into DisQuE | a1 4 #
tube 2 @ Y

e & g
| DisQUE
Centrifuge
Dilute 10 times with water

(~ 15x dilution)

Dispersive Sample Preparation
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Mycotoxins Waters
Sample prepa ration approaCh THE SCIENCE OF WHAT'S POSSIBLE.”

Extraction

Measure out 10 g of sample+10 mL
water+ 10mL of 10% acetic acid in
Acetonitrile into DisQUE tube 1 E/

DlsQuE
\

Centrifuge ‘
Centrifuge and transfer 1 mL of

the extraction into PRIME

L 2 A A

Pass-Through SPE o)
Cleanup l
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= A central data base for
quantitative LC/MS methods

= Based on compound name or
predefined analysis

= A tool to aid MS method creation

— Automatically creates data
acquisition methods

— Automatically creates data
processing methods
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Quanpedia database Waters
——set up & update for China customer needs THE SCIENCE OF WHAT'S POSSTBLE?

| mycotoxins.qdb
| 327 Pesticides Screen T(Q-S.qdb
. 110 vet drug Screen TO-5.gdb
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.
create multi-residue methods

from Quanpedia database directly

EEX

Chemical Analysis_Xevo TQ

Q Quanpedia - Chemical Analysis_Xevo TQ

Waters

THE SCIENCE OF WHAT'S POSSIBLE™

8

o

Options

e N <& < == s 1 N LR
i w w e o N S sl em . ene . T Ve e

Select a task
Run Samples
Create chromatcgraphic, MS acquisition and

quantitative methods for an analysis

- Run Compounds
3 Create an MS acquisition methog

compounds to confirm chromat

Update Times

iB EEERENRETHT

Quanpedia - manage @ Configure Analysis

compounds and methods

which files to create.

% R ). .

Waters

LA

THE SCIENCE OF WHAT'S POSSIBLE.”

Method files and a sample batch list are required to run this analysis.
Enter the name to use for all the files created, the project in which they will be created and specify

Name: | 327 |
m Project: | Ci\Masslyns\QUANPEDIA TRAINING pro | [ Browse.. |
“ e Files to create: [ MS methad
Chromatography method
TargetLynx method
Sample list
13
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UPLC Conditions Waters

THE SCIENCE OF WHAT'S POSSIBLE.”

— Fixed retention time based on given UPLC condition
— Should check R-T before injection sample ( £0.2~0.5min)

¥ MassLynx - quanpedian - 327 pesticides _test.spl - | = | B -
Fle View Run Help
g hd | D % | | |> [l DD | @ Shortcut Queue @Status |
Queue Is Empty
*g TargetLynx & Spectrum Chromatogram Map Edit= Samples~
E Edit Method File Name | Sample ID [ FileText M3 File [ inetFie [ Bate -
z 1 327 pesticides _test EE? pesticides...l
g ] .
= ) 1327 posticides tostwehp, gp— — I
w - - [ Modify ACQUITY Binary Solvent Manager Instrument Method
© Process Samples File WView Tools LC Acqu
(=] =3 . . . )
- o> D& & s ink ACOLJI'L'V Binary Solvent Manager Run Time: [17.00 ity
[T ——rar
e @ | Statu!
= General |Data I Analag Dutl Ewvents I
= ) ;Z
g View Results Status Solwvents Pressure Limits ? I
o Status IJ\Z LI Iwater with 10mM NHLI_I Low: ID psi ceal Hach
= —Ind ) ash:
g I | EZ - High: IU psi |5. a min
—
o TrendPlot
) o | | Gradient:
e =] Inlet Time Flow i
a &) || (min} (mLimin} g i3 BIE
Quanpedia = 1 0.450 9.0 2.0
P — ol 2 |o0zs 0450 1930 2.0 6
= Autosampler oll 3 |1225 0.450 1.0 99.0 6
¥ 4 13.00 0.450 1.0 99.0 i]
O o Y | 5 [4301 0480 9g0 20 B
S]l [:] A7 00 0 450 aan 210 A S
System Status Commant: | =
@® Not Ready For Help, press F1
‘j‘.} ) Ok I Cancel =
] []
Ready No Instrument 0:0 Shutdown Disabled E Y
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MRM Conditions Warters
——completely pre-defined analysis THE SCIENCE OF WHAT'S POSSIBLE?

% Experiment Setup - c:imasslynx_datalquanpedia_pesticide. projacqudbliscreening 402 pesticides tqd.exp

File Edit Yiew ©Options Toolbars Functions Help

D& LS @ X
B SR & MRM & M3Scan [ Parerts  [# Daughters  [BMeutralloss B Survey
Foints Per Peak:
Total Run Time: [850 | 4 o Smis
Mo, - Type Information Time:
1 MREM of 14 mass pairs, Time 0.00to 2.20, ES+
2 MRM of 17 mass pairs, Time 1.70t0 2.95, ES+ ]
3 MREM of ¥ mass pairs, Time 2.70 10 315, ES+ |
4 MRM of 18 mass pairs, Time 3.0510 3.50, ES+ |
] MRM of 15 mass pairs, Time 3.4010 410, ES+ ||
ld} MR of 19 mass pairs, Time 4.00t0 4 45 ES+ | |
7 MR of 11 mass pairs, Time 4.2010 4,55, ES+ . I
o MRM of 18 mass pairs, Time 4.40t0 4.75, ES+ i Experiment Setup - c:\masslynx\default. prolacqudbibaby food pes
i} MR of 18 mass pairs, Time 45510 5.05, ES+ I =

10 MRM of 22 mass pairs, Time 4.75 to 5.20, ES+ File Edit Yiew Options Toolbars Functions Help
11 MR of 8 mass pairs, Tirme 4.95 to 5.30, ES+
12 MREM of 18 mass pairs, Time to 5.45 ES+ 34
13 MRM of 14 mass pairs,Ti D = % @ x
14 MRM of 24 irs, Ti
o mase palrs 4 B =r B mRm [# Msscan B Parerts [ Daughiers  [[BMeunslLoss B Hurve) & Scartwave s | B S

15 MRM of 12 mass pairs,

16 MREM of 9 mass pairs, Time 078
17 MRM of 20 rmass pairs, Time 5.95 19 Pairts Per Peak: -
18 MREM of 16 mass pairs, Time 6.05 10 6,59 -
149 MREM of 7 mass pairs, Time 61510 6.45 E 1 2 3 Al
20 MEM of 26 mass pairs, Time 6.25 to 6.65, ES+ L i . i . . Ui
21 MR of 30 mass pairs, Time 6.4010 6.80, ES+ i
22 MRM of 16 mass pairs, Time 6.7010 7.05 ES+ . A
23 MRM 0f 7 mass pairs, Time 6.75 to 6.90, ES+ Information Tine
2 [ WRW or18 mess pairs Time 69010730, E6+ {1 O O
25 MRM of 14 mass pairs, Time ¥.10t0 7.50, ES+ [
26 MR of 9 mass pairs, Time 7.35 to 8.50, ES+ . .
FM of 2 mass pairs, Time 2.50t0 2.75, ES+ (Demeton-3-met

mMEM of 2 mass pairs, Time 3.56 to 3.81, ES+ (Ethoprophos) =
mMEM of 2 mass pairs, Time 1.23to 1.48, ES+ (Omydemetan-met L) N
MREM of 2 mass pairs, Time 1.26t0 1.91, EE+ (Demeton-5-met

mMEM of 2 mass pairs, Time 3.96to 4.21, ES+ (Cadusafos) !
mMEM of 2 mass pairs, Time 3.90to 4 16, ES+ (Disulfoton)

MREM of 2 mass pairs, Time 416 to 4.41, ES+ (Terbufos)

mMEM of 2 mass pairs, Time 2.81 to 3.06, ES+ (Disulfoton-sulfox _J
mMEM of 2 mass pairs, Time 21910 2. 44, ES+ (Fensulfothion ox L/
MREM of 2 mass pairs, Time 3.19t0 3.44, ES+ (Terbufos-sulfiox
MEM of 2 mass pairs, Time 2.86 to 3.11, ES+ (Disulfoton-sulfon
mMEM of 2 mass pairs, Time 2.98 to 3.23, ES+ (Fensulfathion)
MREM of 2 mass pairs, Time 2.27 to 2.52, ES+ (Fensulfothion ox
MEM of 2 mass pairs, Time 3.17 to 3.42, ES+ (Terbufos-sulfane

PR L 1Y R T, T B T Tt T o B N I S
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.
Data processing methods

include PICs reference spectrum

= Acquire all compounds’

Quanpedia database

©2016 Waters Corporation

L C\MassLynx\quanpedian.PRO\MethDB\327 pesticides quanprdia method.mdb - TargetLynx Methed Editor

PICs reference spectrum and predefined in

=@ = |

File Edit Update WView Compound Help

N2 H S

% @ - | & < |E O

Compound List

1: Methamidophos
2: Methomyl

3: Metolcarb

4: Cyromazine

5: Pyroguilon

6: Acephate

T: Atrazine-desethyl
9: Tricyclazole

10: Clopyralid

11: Carbendazim

12: Isoprocarb

13: 3.4, 5-Trimethacarb
14: Cymoxanil

15: Cycluron

16: Monuran

17: Pyrimethanil

18: Thiabendazole
19: Simazine

20: Carbaryl

21: Isoproturon

22: Butocarboxim sulfoxide
23: Aldicarb sulfoxide
24: Fenobucarb

25: Promecarb

26: Aminocarb

=

»

&

e edR %S

£ [| Reference Spectrum Properties

Compound Name

Propagate Spectrum Settings?
Forward Fit Threshold
Reverse Fit Threshold

Reference Spectrum i

27 Propoxur
Fl m

100+

74

38 72
Y

59 a6
- ‘ 92 93

Ready

[=]

118

114 (120

! 144148447

..'.,....'....,....,....,....,....,....,....l miz

60 a0 100

120 140 160

Walue

Propamocarb

YES
700
700

NUM

B
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Conclusions

B

N

| & O -
b\ & —

L -

. -

N -
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Application Notes

[AppLICATION NOTE]

Rapid Detection of Pesticide Residues in Fr

Without Sample Extraction Using UPLC-MS/
Dimple Shah, Janchuan Yang, Gordon Fujimoco, Lauren Midlin, and Jenn

Warers Corporation, Milford, MA, USA

APPLICATION BENEFITS
Pastickdn s can b dotectad below
Iagisiative limits in frult juks using

2 “dluts and shoot™ 2pproach with the
ACQUITY UPLC™ |.Class Systom coupled
to tha Yavo® TQS Mass Spoctrometar.

® Uitz nsitve Yavo TQ-S facilitates
tracs vl doaction of posticides.

® Dduk and shoot approach mducss
samp'a pRparation me and Improwes
laboratory affickency.

® Diluk and shoot approach provides
axcallant repastabity.

® Swmpls QuECHERSaxtraction can
be amploged prior to diietion for
complax matrkes.

WATERS SOLUTIONS
ACQUITY UPLC E-Clazs System

ey o TQ-S Mass Spectromar
ACQUITY UPLC BEH Column
Maszslyra™ Sefwar
Quaspodia™ Datsbas

DisQeE™ Sampla Propacation Kit

KEY WORDS
Pesticias, frut pusc, MS,

Quanpadia, QUEChERS, food safsty,
cashandazim, rotsnona

©2016 Waters Corporation

INTRODUCTION
Pasticids rasidues |

[APPLICATION HOTE ]

A Simple Cle anup Protoco
Analysis of Multi-Residue

[eFeng Huzng, Kim Van Tran,? ard Michae
"Waeers Technologies, Led., Shanghal, Chin

espacially taking b
report concarning ¢
drawnwidespraad p
fruits in the United
(FDA) bagan testin

Many publtzhad me
fer maulatory purp
mathods in order i

tachnologes, nams
scmaning mathod u
multh % sides anal

Quanped

Figue L Rirkl Bseqf

APPLICATION BEMEFITS

B Enabla strulkarg ously datarmination af
wlki-dacss af veterinary drugs using an
irrsvatha solld phase ackractan devica

® Simpla, fast, pass-thraugh SPE caarup
prior to UPLC-MS/MS analysis

B Tha matrh: nkari@narog from Bthy ran. pal
makarials ard phospholipis am emewad
togathar In ana straightforward SPE claar
ferlongar calume e ard Tass maintaranc
of tha mass spactmmatar

WATERS SOLUTIONS
ACQUITY UPLC® |-Claxs Systam

Wapeo™ 05 Mass Spactromabar
ACQUITY UPLCBEH €, Calumn

Cuazts® PRIME HLE 3 oo 60 mg cartridga s
Tritaw™ LCMS GartFiad Wials

Maxd yroc® w1 data nystamwith
Quanpada™ databata

KEY WORDS

stz PRIME HLE, multt-rasidhs,
wtartnany drug, SPE, milk, UPLCME/MS
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SESERAHREIREEMFE TR RGHSAMAENIRS HIESES
7 . ENERDTHECS-HZH ZRENRESREETES RS, B . 320

REIEOINNSTAEAAEARIIENCNEESE, TUESM37TSESNS
ESEGDE . 81 RR7T CEERESEON,
)l SRESONESE
WO do

nENAW AN

HiERSE - SR DPEER (WHO ) MEFRSTISRIES 1 A5, ANee
E. SERANARESE . RRSTIRS | EFS. SEOE. RDE. RRRENE
HESEM, GB 2761-2011 EHE BB Bl FMARRPHMED 5.0ug/kg,

ROEE - ASEFEL RHRE . THERRERHESMYEY  SRETHSIEN
EFER>. FEGLURKE, RDERTREERE, FOA BSFRFUEASSE
ANRBPASERQRIOREY 2ug/kg, FEMFH NIRRT OTA KPBUHFA
iE,
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China GB Methods for multi-residue Wcl’rers
Veterinary Drug Analysis for example

m Analytes Sample Matrix

GB/T22286 B-Adrenergic agonists Muscle respectively
GB/T21315 B-Lactam Kidney and muscle
GB/T22338 Chloramphenicol Muscle

GB/T20762 Macrolide Liver, kidney, and muscle
GB/T21316 Sulfonamides Liver and muscle
GB/T20366 Fluoroquinolone Liver and muscle

Using Oasis PRIME HLB
-Enable multi-class compounds to be analyzed
using one sample prep method.

Using Oasis Xevo TQ-S with Quanpedia database
-Enable multi-class compounds to be analyzed
by one injection.

©2016 Waters Corporation 19
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Recovery of Multi-residue Veterinary
from Milk (80 compounds in 9 drug classes)
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5) for all compounds (Average recovery 91%, %RSD @ 6 (n=5))

Excellent recoveries ranging from 50% to 130% with precision (RSD) < 20%
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Recovery values are a subject to the
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.
TargetLynx Reporting

B
Waters
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= Predefined PICs reference spectrum make less false positive results
= Extended application of target screening

File Edit View (Mphy Pmcos Wndow Help " :
2|7 HEEE G0 -4 ) - rzlz-iﬂ- Do & =Ss
12 [Name Quan Trace RT -
T [Methomyt 163> 88 320
2 |AMfrazine-desetyi 188> 769 495
3__|Carvendazim 192.1> 1321 477 Fit value
4 |Simazne 202 > 96 6.32
5 | Chilortcsuron 213> 46 711
6 |Monolinuron 21504>99 681
T Irvanamne 241 0% 5 OR ) >
! Uw\~\ v-w\-&> m @[E] ..g_.
T ———————
SCREENING 008 Smoowun 22) F8MRM of 2 channels ES+ Reference
pic 10ppd fortified 21504>99 126
Monalinuron 1.328¢~008||f | 100-
581
62457.04
148
*.4
%.
. }27 149
\62
H \79 91 l"" 1 130 "2 1s 215
0 b v — min 0 Arrbremreirrer TrTeTTAT AVE
SCREENING_008 Smocth(Mn 2x2) F8 MRM of 2 channels ES+ PICS 6.9120+00%
pic 10ppd fortified 21504 > 126.01 12590
Monolinuron 2893¢-006 | | 100
681
13542139
*.
* 147.89
98.87 127.10
6190
ul 89}93' Ll N 1648918278 21492
0 Y Y Y mn 0 | MRS AR Mbielaaaiaians | WAL et AL MM z N
6500 7.000 7.200 60 80 100 120 10 160 180 200 220
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= Variety of different multi-residue solution include pesticides, Veterinary

drugs and mycotoxins have been created.

= Simple sample preparation approach and Quanpedia database make

customer easier to use the solution.

= Predefined PICs reference spectrum makes less false positive results.
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