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Outline

•
 

One multiresidue method for GC, GC-MS 
and HPLC-MS/MS

•
 

Development of a method based on a 
modified QuEChERS

 
procedure

•
 

Applications to sample analysis



Tandem GCB/PSA Cleanup

Disadvantages:
1)

 
Requires toluene (High boiling point)

2)
 

ACN:toluene
 

(3:1) not compatible for GC or LC 
analysis

3)
 

Must evaporate to full dryness for LC-MS/MS
4)

 
Lower recoveries for aromatic, planar pesticides

Advantages:
1)

 
Removes coloring pigments (chlorophyll, carotenoids,
polyphenols), sterols and acids in produce

2)
 

Effective clean-up procedure for most produce
commodities

3)
 

Widely used procedure
4)

 
One multiresidue

 
procedure that can be both GC and

LC compatible



Multiresidue Residue Methods using Tandem 
GCB/PSA Cleanup

•

 

Fillion et al.

 

(PMRA, Canada)
ACN extraction + C18 + GCB/aminopropyl SPE clean-up for GC-MS/SIM and 
HPLC-PCD/FLD analysis
(J. AOAC Int. 1995, 78, 1252-1266, 2000, 83, 698-713)

•

 

Pang et al.

 

(Qinhuangdao Entry-Exit Inspection and Quarantine Bureau, PRC)
ACN extraction:  1) C18 + GCB/aminopropyl SPE for GC-MS and 2) 
GCB/aminopropyl SPE for LC-MS/MS analysis
(J. AOAC Int. 2006, 89, 740-71)

•

 

Mol et al. (Rikilt Institute of Food Safety, Netherlands)
Ethyl acetate extraction and GCB/PSA dispersive clean-up for GC-MS analysis
(Anal. Bioanal. Chem. 2007, 389, 1715-1754)

•

 

Okihashi et al.

 

(Osaka Prefectural Institute of Public Health, Japan

 

)
Buffered ACN extraction and GCB/PSA SPE cleanup using GC-MS, GC-FPD and 
GC-MS/MS analysis
(J. Pest. Sci. 2005, 30, 368-377; J. AOAC Int. 2007, 90, 1165-79)

•

 

Anastassiades

 

(CVUA, Stuttgart) 2.5 or 7.5 mg of GCB, 25 mg PSA and 150 mg 
MgSO4

 

added to each mL of acetonitrile extract

 

(quechers.com)



J AOAC Int. 2000, 83 (3): 698-713 (PMRA)

50 g sample 
100 mL ACN

Blend and add 10 g NaCl

15 mL ACN extract
C-18 SPE cartridge

Add Na2

 

SO4

 

, Centrifuge, and
Evaporate 13 mL ACN extract 

to ~0.5 mL

Load extract for
GCB/PSA Solid phase extraction

Elute with 20 mL 3:1 ACN:toluene

Evaporate, add I.S., and bring to
volume

Transfer to ALS vials

GC, GC-MS and/or HPLC 
Analysis

Multiresidue Procedure based on Canadian Method and QuEChERS

J AOAC Int. 2003, 86(2):412-31 (QuEChERS)

10 g sample + 10 ml ACN
Vortex or shake

4 g MgSO4

 

+ 1 g NaCl
Vortex (or shake), add I.S., Centrifuge

Transfer 1 mL ACN extract 
0.025 g PSA + 0.15 g MgSO4

Shake and centrifuge

Transfer to ALS vials

GC –MS and/or LC-MS Analysis

15 g sample + 15 mL ACN
Blend

6 g MgSO4

 

, 1.5 g NaCl
Shake, add I.S., Centrifuge

Quant. Transfer 12 mL
0.4 g PSA + 0.2 g GCB + 1.2 g MgSO4

Vortex 5 s

Proposed Method

Add 4 mL toluene
Shake and centrifuge

Evaporate, add Q.C. std, and bring 
to volume

Transfer to ALS vials

GC, GC-MS, HPLC and/or LC-

 

MS Analysis



Modified Procedure
15 g cryo-grind sample

15 mL ACN + I.S. 
+ MgSO4

 

+ NaCl
Shake +

centrifuge
Transfer to tube containing GCB

 

+
PSA + MgSO4

 

and vortex

Add toluene (3:1 ACN:toluene), 
Shake + centrifuge

Transfer and 
evaporate to

dryness

Add LC buffer + QC std,
filter, transfer to vials

UPLC-MS/MSModifications from QuEChERS

(Transfer)



UPLC-MS/MS conditions
•

 
UPLC Conditions
Column: 100

 

mm x 2.1 mm x 1.7 µ

 

particle size Acquity BEH C18

Time Flow %A

 

%B
(min)

 

(ml/min)
0.0

 

0.2

 

100

 

0
1.0

 

0.2

 

100

 

0
11.0

 

0.2

 

0

 

100
15.5

 

0.2

 

0

 

100
16.0

 

0.2

 

100

 

0
18.0

 

0.2

 

100

 

0

A: 10 mM NH4

 

OAC 90:10 H2

 

O:acetonitrile

B: 10 mM NH4

 

OAC 90:10 acetonitrile:H2

 

O

UPLC:  Acquity system, 3 µL injection volume



UPLC-MS/MS conditions (cont.)
•

 
MS/MS Conditions

Quattro Premier XE mass spectrometer (Waters Corp.)

~210 pesticides analyzed

3 separate runs (each MS Program analyzes ~70 
pesticides classified by group)

2 transitions per each pesticide



Acquisition Methods

Major groups:  amides, benzimidazoles, carbamates, polar organophosphates 



Acquisition Methods (cont.)

Major groups:   conazoles, neonicitinoids, macrocyclic lactones



Acquisition Methods (cont.)

Major groups:   phenylureas, strobilurins, triazines and ESI(-) pesticides 



Chromatographic Analysis
23:13:1803-Apr-200825 ppb Carb/Peach

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00

%

0

100

20080403_jww_020 11: MRM of 4 Channels ES+ 
TIC

8.61e5

19:47:4604-Apr-200825 ppb Conazole/Peach

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00

%

0

100

20080404_jww_020 10: MRM of 20 Channels ES+ 
TIC

6.36e5

18:05:2205-Apr-200825 ppb Urea/Peach

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00

%

0

100

20080405_jww_020 14: MRM of 4 Channels ES+ 
TIC

6.77e5

Apple extract fortified at 25 ng/ml pesticide STD



Validation

•
 

~210 pesticides (25, 100, 500 μg/kg)
~70 amides, benzimidazoles, carbamates, organophosphates 
(polar)
~70 conazoles, neonicitinoids, macrocyclic lactones
~70 phenylureas, strobilurins, triazines

•
 

Produce samples (5 fruits + 5 vegetables)
apple, blueberry, orange, peach, strawberry
broccoli, cabbage, carrot, pepper, spinach



Validation (cont.)
•

 
LOD/LOQ

LOD S/N = 3 for secondary transition

LOQ S/N = 10 for primary transition and S/N = 3 for 
secondary transition

Can easily detect
 

10 ppb or lower for most pesticides

•
 

Linearity

r2 = 0.99 or better
 

for most pesticides



Validation (cont.)
 Matrix effects –

 
minor for some

Imidacloprid in Bell Pepper

Solvent r2 = 0.999

Matrix r2 = 0.999

0

2

4

6

0 50 100 150 200 250

ng/mL

Peak Area Ratio
(PA analyte/PA I.S.)



Novaluron in Peppers

Validation (cont.)
 Matrix effects –

 
consistent for others

0

1

2

3

4

0 50 100 150 200 250

Solvent r2 = 0.997

Matrix

 

r2 = 0.999

Peak Area Ratio
(PA analyte/PA I.S.)

ng/mL



Validation (cont.)
 Matrix effects –

 
major for some

Methiocarb in Orange

Future Studies:   Dilution of samples to minimize matrix effects

0

5

10

15

20

25

30

0 50 100 150 200 250

Solvent r2 = 0.999

Matrix r2 = 0.995

Peak Area Ratio
(PA analyte/PA I.S.)

ng/mL



Validation (cont.)
 Recovery Results, i.e., Carrot

.025 ppm 0.1 ppm 0.5 ppm .025ppm 0.1 ppm 0.5 ppm .025 ppm 0.1 ppm 0.5 ppm

2-phenylphenol 3±5 0±0 95±47 Bromuconazole 47 77±13 83±5 81±5 cyroxyzamin 16±28 49±4 52±3

Acephate 83±11 83±9 88±6 Bufencarb 126±49 133±9 137±13 Desmedipham 134±15 103±5 90±5

Acetamiprid 87±3 84±4 79±11 Bupirimate 86±9 81±6 91±11 Diclobutrazol 84±2 92±3 95±5

Acibenzolar-S-methyl 70±17 80±33 76±15 Buprofezin 93±5 10±4. 10±6 Dicrotophos 95±12 91±7 99±3

Alanycarb 19±2 18±2 19±0 Butafenacil 94±6 10±5 99±6 Diethofencarb 98±11 98±8 93±5

Aldicarb 94±14 94±8 102±5 Butocarboxin 102±1 99±9 105±8 Difenoconazole 90±6 98±4 96±4

Aldicarb sulfone 94±15 92±6 101±2 Butoxycarboxin 65±9 95±7 97±7 Diflubenzuron 107±5 107±3 120±3

Aldicarb sulfoxide 89±12 90±7 97±8 Cabaryl 92±12 87±7 87±5 Dimethoate 98±12 95±7 96±5

Ametryn 95±1 105±4 96±4 Cabetamide 97±13 93±9 99±5 Dimethomorph 93±2 100±4 99±4

Aminocarb 440±258 477±150 550±49 Carbendazim 88±8 112±1 112±5 Dimoxystrobin 97±2 102±4 93±4

Amitraz 17±1 12±5 18±1 Carbofuran 100±13 103±1 103±7 Diniconazole 83±4 91±6 95±8

Avermectin B1b 128±98 106±3 90±5 Carbofuran, 3OH- 98±14 92±8 97±6 Dinotefuran nd 109±3 91±11

Avermection B1a 97±16 100±3 90±1 Carboxin 85±8 78±8 79±4 Dioxacarb 93±12 94±8 99±6

Azoxystrobin 98±3 101±4 97±4 Carfentrazone-ethyl 74±8 93±9 92±8 Diuron 92±2 102±3 91±2

Benalaxyl 94±13 95±8 99±6 Chlorfluazuron 87±6 100±8 98±5 Doramectin 68±8 99.±8 91±4

Bendiocarb 89±12 90±8 87±5 Chloroxuron 95±2 98±3 87±1 Emamectin B1a 122±0 115±7 101±3

Benfuracarb 12±0 9.±2 12±1 Chlortoluron 98±18 96±1 81±3 Emamectin B1b 123±12 124±7 112±4

Bentazone 67±8 74±1 86±2 Clethodim nd nd nd Epoxiconazole 86±9 103±3 95±4

Benthiavalicarb 96±16 94±8 99±8 Clofentezine 200±48 101±2 88±7 Eprinomectin B1a 106±13 100±2 85±2

Benzoximate 94±11 96±7 92±8 Clothianidin 89±3 94±10 86±5 Etaconazole soft soft soft

Bifenazate 10±5 10±5 0.±0 Cyazofamid 70±16 84±4 74±11 Ethiofencarb 89±6 81±3 84±4

Bitertanol 114±8 108±6 10±4 Cycluron 101±5. 100±3 94±4 Ethiprole 61±33 58±27 84±5

Boscalid 82±6 97±1 89±7 Cymoxanil 301±522 126±1 131±34 Ethofumesate 66±17 93±16 86±9

Bromoxynil 47±2 51±2 55±0 Cyproconazole 86±8 94±11 96±5 Etoxazole 93±2. 102±4 95±4

Bromuconazole 46 75±2 97±14 95±4 Cyprodinil 94±1 92±8 87±3 Famoxadone 78±2 110±8 105±1

Recoveries between 70-120% for 195 of 213 pesticides
Standard deviation < 20% 

Problematic at all levels (not detected, low or high recoveries):

Alanycarb, Aminocarb, Amitraz, Benfuracarb, Bifenazate, Clethodim, 
1-Napthol, 2-Phenylphenol, Prothioconazole, Sulfentrazone, 

Thiophanate-methyl, Topramezone

Not detected at 25 μg/kg:

Alanycarb, Amitraz, Benfuracarb, Bifenazate Clethodim, Dinotefuran, 
Flonicamid, 1-Napthol, Neburon, Nitenpyram, 2-Phenylphenol, 

Prothioconazole, Topramezone



Incurred Residues in Produce
 Bell Pepper

UPLC-MS/MS

 

GC-MS/SIM
Conc. (μg/kg), n=3      Conc. (μg/kg), n=1

Bifenthrin

 

Not analyzed

 

16
Endosulfan

 

Not analyzed

 

12
Endosulfan

 

sulfate    Not analyzed                       6
Imidacloprid

 

53 ±

 

7                   Not analyzed
Spinosyn

 

A 5 ±

 

0.2

 

Not analyzed 
Spinosyn

 

D

 

0.6 ±

 

0.1

 

Not analyzed
Azoxystrobin

 

16 ±

 

2

 

8
Boscalid

 

50 ±

 

6

 

48
Cyproconazole                23 ±

 

3

 

23
Dimethomorph

 

44 ±

 

3

 

34
Famoxadone

 

25 ±

 

4

 

18
Myclobutanil

 

11 ±

 

2

 

10
Pyraclostrobin

 

23 ±

 

2

 

9

http://images.google.com/imgres?imgurl=http://www.bigoven.com/uploads/RedBellPeppers.jpg&imgrefurl=http://www.bigoven.com/whatis.aspx%3Fid%3DRed%2520Bell%2520Pepper&h=277&w=280&sz=11&hl=en&start=396&um=1&tbnid=Bym9yvJrX0oWwM:&tbnh=113&tbnw=114&prev=/images%3Fq%3Dpeppers%26start%3D380%26ndsp%3D20%26um%3D1%26hl%3Den%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.displayit-info.com/food/images/vegetables/5523.JPG&imgrefurl=http://www.displayit-info.com/food/images/vegetables/vegetables1.html&h=309&w=432&sz=47&hl=en&start=8&um=1&tbnid=a2Ev8AZSeEw7jM:&tbnh=90&tbnw=126&prev=/images%3Fq%3Dgreen%2Bbell%2Bpeppers%26um%3D1%26hl%3Den


Incurred Residues in Bell Pepper
 (cont.)

02:36:0924-Apr-2008Red Pepper 2

Time
4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00

%

0

100

4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00

%

0

100

20080422_jww_046 3: MRM of 10 Channels ES+ 
256.1 > 209.1

4.28e4

20080422_jww_046 3: MRM of 10 Channels ES+ 
256.1 > 175

6.76e4

Imidacloprid Dimethomorph 
44 ±

 

3 µg/kg53 ±

 

7 µg/kg

256.1 → 209.1 

256.1 → 175 

04:38:1722-Apr-2008Red Bell Pepper 2

Time
7.00 7.20 7.40 7.60 7.80 8.00 8.20 8.40 8.60 8.80 9.00 9.20 9.40 9.60 9.80 10.00

%

0

100

7.00 7.20 7.40 7.60 7.80 8.00 8.20 8.40 8.60 8.80 9.00 9.20 9.40 9.60 9.80 10.00

%

0

100

20080423_jww_046 5: MRM of 20 Channels ES+ 
388 > 301.1

3.01e5

20080423_jww_046 5: MRM of 20 Channels ES+ 
388 > 165

2.32e5

388 → 301.1

388 → 165

E and Z-isomers40-50 points 20 points

http://images.google.com/imgres?imgurl=http://www.bigoven.com/uploads/RedBellPeppers.jpg&imgrefurl=http://www.bigoven.com/whatis.aspx%3Fid%3DRed%2520Bell%2520Pepper&h=277&w=280&sz=11&hl=en&start=396&um=1&tbnid=Bym9yvJrX0oWwM:&tbnh=113&tbnw=114&prev=/images%3Fq%3Dpeppers%26start%3D380%26ndsp%3D20%26um%3D1%26hl%3Den%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.displayit-info.com/food/images/vegetables/5523.JPG&imgrefurl=http://www.displayit-info.com/food/images/vegetables/vegetables1.html&h=309&w=432&sz=47&hl=en&start=8&um=1&tbnid=a2Ev8AZSeEw7jM:&tbnh=90&tbnw=126&prev=/images%3Fq%3Dgreen%2Bbell%2Bpeppers%26um%3D1%26hl%3Den


Incurred Residues in Bell Pepper 
(cont.)

02:36:0924-Apr-2008Red Pepper 2

Time
7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00

%

0

100

7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00

%

0

100

20080422_jww_046 6: MRM of 20 Channels ES+ 
289.1 > 125

1.74e4

20080422_jww_046 6: MRM of 20 Channels ES+ 
289.1 > 70.2

5.49e4

Cyproconazole Myclobutanil 

23 ±

 

3 µg/kg 11 ±

 

2 µg/kg

289.1 → 125

289.1 → 70.2

02:36:0924-Apr-2008Red Pepper 2

Time
7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00

%

0

100

20080422_jww_046 6: MRM of 20 Channels ES+ 
292.1 > 70.2

7.55e4

292.1 → 70.2
18 points

12 points

10 points

http://images.google.com/imgres?imgurl=http://www.bigoven.com/uploads/RedBellPeppers.jpg&imgrefurl=http://www.bigoven.com/whatis.aspx%3Fid%3DRed%2520Bell%2520Pepper&h=277&w=280&sz=11&hl=en&start=396&um=1&tbnid=Bym9yvJrX0oWwM:&tbnh=113&tbnw=114&prev=/images%3Fq%3Dpeppers%26start%3D380%26ndsp%3D20%26um%3D1%26hl%3Den%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.displayit-info.com/food/images/vegetables/5523.JPG&imgrefurl=http://www.displayit-info.com/food/images/vegetables/vegetables1.html&h=309&w=432&sz=47&hl=en&start=8&um=1&tbnid=a2Ev8AZSeEw7jM:&tbnh=90&tbnw=126&prev=/images%3Fq%3Dgreen%2Bbell%2Bpeppers%26um%3D1%26hl%3Den


Incurred Residues in Produce (cont.)
Spinosad in Apple

04:57:3411-Apr-2008Red Delicious Incurred 2

Time
12.50 13.00 13.50 14.00 14.50

%

0

100

12.50 13.00 13.50 14.00 14.50

%

0

100

20080410_jww_042 10: MRM of 20 Channels ES+ 
732.6 > 142.2

8.98e4

20080410_jww_042 10: MRM of 20 Channels ES+ 
732.6 > 98.2

9.71e3

04:57:3411-Apr-2008Red Delicious Incurred 2

Time
12.50 13.00 13.50 14.00 14.50

%
0

100

12.50 13.00 13.50 14.00 14.50

%

0

100

20080410_jww_042 10: MRM of 20 Channels ES+ 
746.6 > 142.2

9.98e3

20080410_jww_042 10: MRM of 20 Channels ES+ 
746.6 > 98.2

1.59e3

Spinosyn A Spinosyn D

746.6 → 142.2

746.6 → 98.2

732.6 → 142.2

732.6 → 98.2

2.4 ±

 

0.3 µg/kg 0.2 ±

 

0.04 µg/kg 

http://images.google.com/imgres?imgurl=http://happyhomemaker88.files.wordpress.com/2007/10/apples1.jpg&imgrefurl=http://happyhomemaker88.wordpress.com/2007/10/&h=378&w=477&sz=26&hl=en&start=16&um=1&tbnid=COA3-eUiWw-ANM:&tbnh=102&tbnw=129&prev=/images%3Fq%3Dapples%26um%3D1%26hl%3Den
http://images.google.com/imgres?imgurl=http://www.organic-city.com/apple.jpg/apple-full.jpg&imgrefurl=http://putsimply.wordpress.com/tag/apple/&h=348&w=345&sz=11&hl=en&start=3&um=1&tbnid=ZNd25DpnMp8byM:&tbnh=120&tbnw=119&prev=/images%3Fq%3Dapple%26um%3D1%26hl%3Den


Incurred Residues in Produce 
(cont.)

Spinosyn A also found in Organic Apple Blank

20:31:1510-Apr-2008Apple Blank

Time
12.50 13.00 13.50 14.00 14.50

%

0

100

12.50 13.00 13.50 14.00 14.50

%

0

100

20080410_jww_015 10: MRM of 20 Channels ES+ 
732.6 > 142.2

6.79e4

20080410_jww_015 10: MRM of 20 Channels ES+ 
732.6 > 98.2

8.89e3

20:31:1510-Apr-2008Apple Blank

Time
12.50 13.00 13.50 14.00 14.50

%

0

100

12.50 13.00 13.50 14.00 14.50

%

0

100

20080410_jww_015 10: MRM of 20 Channels ES+ 
746.6 > 142.2

5.42e3

20080410_jww_015 10: MRM of 20 Channels ES+ 
746.6 > 98.2

1.25e3

732.6 → 142.2

732.6 → 98.2

746.6 → 142.2

746.6 → 98.2

Spinosyn A Spinosyn D

Noise

~ 1 µg/kg (est.)

http://images.google.com/imgres?imgurl=http://www.organic-city.com/apple.jpg/apple-full.jpg&imgrefurl=http://putsimply.wordpress.com/tag/apple/&h=348&w=345&sz=11&hl=en&start=3&um=1&tbnid=ZNd25DpnMp8byM:&tbnh=120&tbnw=119&prev=/images%3Fq%3Dapple%26um%3D1%26hl%3Den
http://images.google.com/imgres?imgurl=http://happyhomemaker88.files.wordpress.com/2007/10/apples1.jpg&imgrefurl=http://happyhomemaker88.wordpress.com/2007/10/&h=378&w=477&sz=26&hl=en&start=16&um=1&tbnid=COA3-eUiWw-ANM:&tbnh=102&tbnw=129&prev=/images%3Fq%3Dapples%26um%3D1%26hl%3Den


Incurred Residues in Produce (cont.)
Triflumizole and Carbaryl in Cabbage

05:00:0927-Apr-2008Cabbage/Triflumizole 2

Time
9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50 13.00

%

0

100

9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50 13.00

%

0

100

20080426_jww_042 8: MRM of 25 Channels ES+ 
346 > 278.1

5.44e6

20080426_jww_042 8: MRM of 25 Channels ES+ 
346 > 73.2

1.25e6

10:13:1826-Apr-2008Cabbage Triflumizole 2

Time
6.60 6.80 7.00 7.20 7.40 7.60 7.80 8.00 8.20 8.40 8.60 8.80 9.00

%
0

100

6.60 6.80 7.00 7.20 7.40 7.60 7.80 8.00 8.20 8.40 8.60 8.80 9.00

%

0

100

20080425_jww_046 6: MRM of 24 Channels ES+ 
202.1 > 145.1

1.58e6

20080425_jww_046 6: MRM of 24 Channels ES+ 
202.1 > 127

5.25e5

Triflumizole: 0.56 mg/kg

0.81 mg/kg including
metabolites found in
study for parent and
metabolites

Carbaryl: 0.22 ±

 

.005 mg/kg

Not targeted for study in
cabbage

346 → 278.1

346 → 73.2

202.1 → 145

202.1 → 127

http://images.google.com/imgres?imgurl=http://www.postiv.com/images/GreenCabbage.jpg&imgrefurl=http://www.postiv.com/GreenCabbage.html&h=300&w=300&sz=61&hl=en&start=2&um=1&tbnid=R-x0moMHU9_irM:&tbnh=116&tbnw=116&prev=/images%3Fq%3Dcabbage%26um%3D1%26hl%3Den


Incurred Residues in Produce (cont.)
Novaluron in Snap Beans 

05:03:5909-May-2008Snap Bean   3 

Time
9.00 9.20 9.40 9.60 9.80 10.00 10.20 10.40 10.60 10.80 11.00 11.20 11.40 11.60 11.80 12.00

%

0

100

9.00 9.20 9.40 9.60 9.80 10.00 10.20 10.40 10.60 10.80 11.00 11.20 11.40 11.60 11.80 12.00

%

0

100

20080508_jww_043 10: MRM of 16 Channels ES- 
491 > 304.8

5.15e4

20080508_jww_043 10: MRM of 16 Channels ES- 
491 > 155.8

503

491 → 304.8

491 → 155.8

Novaluron

This study: 0.12 ±

 

0.01

 

mg/kg
Other study: 0.09 mg/kg

http://images.google.com/imgres?imgurl=http://static.howstuffworks.com/gif/green-beans-1.jpg&imgrefurl=http://home.howstuffworks.com/green-beans.htm&h=400&w=400&sz=40&hl=en&start=2&um=1&tbnid=noZyZ6XUW0ETdM:&tbnh=124&tbnw=124&prev=/images%3Fq%3Dsnap%2Bbeans%26um%3D1%26hl%3Den%26sa%3DN


Analysis of Pesticides in Beverages

•
 

Applications of QuEChERS
to beverages

•
 

Salt-out acetonitrile extraction
and GCB/PSA applied to
wines and juices (orange, apple,
grape)

http://images.google.com/imgres?imgurl=http://www.winesurprise.com/images/Wine-Gifts-of-Wines.jpg&imgrefurl=http://www.winesurprise.com/gifts.php&h=390&w=550&sz=17&hl=en&start=1&um=1&tbnid=ObdBb5JcbdmGXM:&tbnh=94&tbnw=133&prev=/images%3Fq%3Dwines%26um%3D1%26hl%3Den
http://images.google.com/imgres?imgurl=http://img.alibaba.com/photo/50133884/Sell_Apple_Juice_Concentrate.jpg&imgrefurl=http://orientfoods.en.alibaba.com/offerdetail/50568595/Sell_Apple_Juice_Concentrate.html&h=360&w=360&sz=20&hl=en&start=20&um=1&tbnid=AWUBlrsVr4sVbM:&tbnh=121&tbnw=121&prev=/images%3Fq%3Dapple%2Bjuice%26start%3D18%26ndsp%3D18%26um%3D1%26hl%3Den%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.sandwichking.com.au/images/oj.jpg&imgrefurl=http://www.sandwichking.com.au/index.php%3FcPath%3D4&h=686&w=426&sz=36&hl=en&start=17&um=1&tbnid=7raINHmdr5KxjM:&tbnh=139&tbnw=86&prev=/images%3Fq%3Dorange%2Bjuice%26um%3D1%26hl%3Den
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Wine (20 mL) + ACN (20 mL) + I.S.
Vortex 

MgSO4

 

(anhy, 8 g) and NaCl (3.5 g)
Shake 1 min and centrifuge 4500 rpm x  5 min

Transfer 9 mL extract to tube 
containing 300 mg PSA, 

150 g GCB, 900 mg MgSO4

 

(anh) 
Vortex 5 sec

Add 3 mL toluene to extract + sorbent + 
MgSO4

Shake 1 min
Centrifuge 4500 rpm, 5 min

Transfer 2.0 mL to glass
centrifuge tube

Reduce to dryness

Add 0.5 mL ACN
25 µL I.S. (20 µg/L Benzanilide)

0.5 mL 20 mM NH4

 

OAc
Filter 0.2 µm Nylon membrane

Filter and transfer to ALS vial
for UPLC-MS/MS analysis

QuEChERS Modifications Applied to Pesticide Analysis in Wines

Extra extract can
be used for GC
analysis



Screening of 72 pesticides



UPLC-MS/MS of 72 pesticides in wine



9 Pesticides in Red Wine



Pesticides found in Wine Sample

Azoxystrobin     33 ±
 

7 µg/L
Carbaryl

 
2.3 ±

 
0.7

Carbendazim
 

1015 ±
 

235
Cyprodinil

 
3 ±

 
1 

Fludioxinil
 

1.3 ±
 

0.4
Kresoxim-methyl

 
239 ±

 
62

Metalaxyl
 

39 ±
 

9
Oxadixyl

 
9 ±

 
2

Piperonyl butoxide
 

3 ±
 

0.5



Conclusions
•

 
QuEChERS modification with PSA/GCB cleanup 
applied to >200 pesticides and 10 commodities 
for UPLC-MS/MS analysis

•
 

Effective application of the procedure to the 
analysis of incurred residues in fresh produce 
and beverages

•
 

More work needed for faster analysis and to 
evaluate matrix effects
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Thank you for your attention



Please Join Us!

Pesticides Subgroup in Food Community

Currently, the Chemical Contaminants and Residues in Food Community

 

is in the process 
of searching for and identifying potential stakeholders in several areas, such as pesticides. 

From the government agency to the private sector or industry, stakeholders help AOAC to understand 
their analytical needs. This, in turn, helps the Association to better focus its efforts on the areas of 
greatest interest (priority methods).   

Pesticides continue to be an important topic and we seek members

 

including global representatives from 
governments, academia, producers, processors, distributors, importers, exporters, private 
laboratories, equipment/instrument vendors, and consumer groups

 

working together to develop 
analytical standards of excellence in the area of pesticides.  

The Pesticide subgroup

 

will address these needs.

Please visit our website at:
http://www.flworkshop.com/community-1st.html

and join!

http://www.flworkshop.com/community-1st.html
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