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Reasons for monitoring pesticides at FDA

• Food safety

• Food defense (pesticides are potential chemical 
weapons)

• Pesticides are used on other items beside food, i.e., 
herbal supplements

• Public, Industry, and Government agencies rely on 
FDA for pesticide monitoring

Current Objectives

• Develop and apply efficient, fast, easy, and 
inexpensive methods for multiresidue pesticide 
analysis

• Develop methods for various pesticide classes

• Validate multiresidue methods for a variety of 
pesticides in fresh produce

• Methods developed for regulatory work

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

50 g sample 
100 mL ACN

Blend and add 10 g NaCl

15 mL ACN extract
C-18 SPE cartridge

Add Na2SO4, 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-MS or HPLC 
Analysis

Multiresidue Procedure based on Canadian Method and QuEChERS
J AOAC Int. 2003, 86(2):412-31

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  

Transfer to ALS vials

GC –MS Analysis

15 g sample + 15 mL 1% AcOH/ACN
Blend

6 g MgSO4, 2.5 g NaOAc
Blend + Centrifuge

Quant. Transfer ~15 mL
0.5 g C-18, 1.2 g MgSO4
Shake and centrifuge

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

Vortex

Add 4 mL toluene
Shake and centrifuge

Quant. Transfer ~12 mL
Evaporate and bring to volume

Add I.S.

Add MgSO4 
Vortex and centrifuge
Transfer to ALS vials

GC and GC-MS
Analysis

Proposed Method

Features of Proposed Procedure
• Optimization-based procedure (based on QuEChERS concepts) 

• Sample cleanup (using cleanup concepts such as C-18, PSA, and 
graphitized carbon based on Canadian, Florida, California pesticide 
procedures)

• Robust (tested on a variety of produce commodities)

• Inexpensive (use of solid-phase dispersive techniques rather than 
solid-phase extraction)

• Easy (no esoteric equipment required, i.e., typical equipment usually 
found in a pesticide lab- requires teflon tubes, homogenizer, 
centrifuge)

• Procedure adopts “Green Chemistry” concepts:  less sample, less 
solvent, less waste (no SPE cartridges), and solvent is collected in a 
solvent trap

1. Prepare sample and weigh 15 g in centrifuge tube
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2.  Add solvent and blend 2 minutes 
3.  Add salts and blend for ~1 min

4.  Centrifuge

Acetonitrile layer

Sample plug

Aqueous layer

5. C-18 cleanup

6.  PSA/GCB Cleanup (add toluene and shake) 7.  Centrifuge, aliquot extract, and remove solvent
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8.  Add I.S., cleanup with MgSO4, centrifuge and
transfer to ALS vials Comparison of different cleanup procedures

Photo courtesy of F. Schenck (FDA-ORA-Atlanta)

Dispersive SPE is comparable to cartridge SPE 
cleanup

ppm residue found (% C.V.)

Luke SPE Dispersive

Cabbage Endosulfan SO4 0.053 0.073 (7.1) 0.051 (9.0)
Endosulfan-I 0.024 0.020 (2.7) 0.017 (13.3)
Endosulfan-II 0.017 0.018 (10.5) 0.015 (8.0)

Snow Chlorpyriphos 0.017 0.018 (8.2) 0.015 (15.3)
Peas Dimethoate 0.010 0.011 (1.7) 0.010 (7.9)

Methamidophos  0.010 0.010 (5.1) 0.010 (9.3)
Omethoate 0.006 0.008 (12.3) 0.007 (9.8)

Apple Phosmet 0.026 0.028 (11.1) 0.027 (8.1)

Data courtesy of F. Schenck, FDA-ORA-Atlanta

GC and GC-MS of Organohalogen and 
Organophosphorus Pesticides in Fresh Produce

• 109 OPs and metabolites analyzed by GC-FPD(P) and GC-MS/SIM

• 100 OHs and metabolites analyzed by GC-ELCD, GC-XSD and GC-
MS/SIM

• Target and Qualifier ions and Q/T ratio %s established with GC-
MS/SIM

• Retention time, LOD, Linearity Range, and r2 evaluated for OHs, 
OPs, and metabolites

• Recovery studies determined at 0.01 0.025, 0.1, and 1.0 ppm levels 
for GC and GC-MS/SIM using solvent- and matrix-matched 
standards
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GC-MS/SIM, GC-ELCD, and GC-XSD of OH-fortified Peach Extracts

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00

10000

20000

30000

40000

Time (min)-->

I.S. I.S.I.S. I.S.
I.S.

I.S.

GC-MS/SIM GC-ELCD GC-XSD

Group 4

Group 3

Group 2

Group 1

Peach
Blank

OH Recovery Studies (Carrot, GC-MS/SIM)

90 ± 385 ± 589 ± 6Vinclozolin92 ± 797 ± 9115 ± 5Methoxychlor, o,p'-102 ± 595 ± 2107 ± 7DDD, o,p'-

91 ± 490 ± 4107 ± 3Tolyfluanid99 ± 290 ± 289 ± 9Lindane (gamma-BHC)93 ± 385 ± 1104 ± 3Cyfluthrin 4

85 ± 483 ± 380 ± 2Tetrachloroaniline, 2,3,5,6-79 ± 590 ± 293 ± 11Iprodione90 ± 396 ± 290 ± 4Cyfluthrin 3

90 ± 388 ± 192 ± 2Terbuthylazine68 ± 356 ± 348 ± 2Hexachlorobenzene88 ± 489 ± 297 ± 5Cyfluthrin 2

85 ± 281 ± 384 ± 3Tefluthrin95 ± 590 ± 384 ± 8Heptachlor epoxide91 ± 391 ± 298 ± 5Cyfluthrin 1

84 ± 381 ± 8135 ± 3Tecnazene86 ± 689 ± 6128 ± 4Heptachlor60 ± 5n.d.94  ± 5Chlorothalonil

89 ± 482 ± 186 ± 3Tebufenpyrad87 ± 391 ± 5100 ± 8Folpet92 ± 587 ± 553 ± 10Chlordene, gamma-

104 ± 472 ± 1095 ± 4Simazine82 ± 385 ± 399 ± 1Fenvalerate 289 ± 383 ± 281 ± 3Chlordene, beta-

81 ± 477 ± 178 ± 4Quintozene101 ± 291 ± 6122 ± 6Fenvalerate 189 ± 484 ± 470 ± 6Chlordene, alpha-

94 ± 594 ± 4130 ± 8Propyzamide93 ± 594 ± 3239 ± 5Ethalfluralin84 ± 672 ± 773 ± 2Chlordane, trans-

91 ± 382 ± 495 ± 7Propachlor108 ± 3101 ± 685 ± 20Endrin97 ± 590 ± 394 ± 9Chlordane, cis-

100 ± 596 ± 399 ± 8Procymidone83 ± 578 ± 1083 ± 3Endosulfan sulfate105 ± 699 ± 3124 ± 6Chlorbenzilate

90 ± 688 ± 889 ± 6Permethrin, cis-95 ± 586 ± 593 ± 6Endosulfan 295 ± 999 ± 7n.d.Captan

65 ± 355 ± 353 ± 2Pentachlorothioanisole96 ± 486 ± 290 ± 12Endosulfan 169 ± 779 ± 19n.d.Captafol

71 ± 569 ± 460 ± 3Pentachlorobenzonitrile84 ± 786 ± 587 ± 3Diclobenil90 ± 484 ± 188 ± 5Bromopropylate

78 ± 272 ± 164 ± 2Pentachlorobenzene89 ± 481 ± 187 ± 3
Dichlorobenzophenone, 
o,p'-89 ± 590 ± 778 ±7BHC, delta-

86 ± 278 ± 167 ± 6Pentachloroanisole80 ± 692 ± 6127 ± 27Dichlofluanid102 ± 598 ± 2111 ± 5BHC, beta-

75 ± 369 ± 167 ± 4Pentachloroaniline98 ± 585 ± 5103 ± 1DDT, p.p'-94 ± 591 ± 4108 ± 2BHC, alpha-

84 ± 582 ± 288 ± 3Nuarimol97 ± 585 ± 392 ± 2DDT, o,p'-76 ± 1171 ± 383 ± 7Atrazine

89 ± 681 ± 282 ± 2Nonachlor, trans-91 ± 490 ± 796 ± 2DDE, p,p'-84 ± 275 ± 272 ± 7Aldrin

101 ± 693 ± 2107 ± 14Nonachlor, cis-90 ± 488 ± 788 ± 6DDE, o,p'-91 ± 391 ± 1118 ± 6Alachlor

83 ± 678 ± 777 ± 5MirexN.A.N.A.
Not 

analyzedDDD, p,p'-93 ± 588 ± 1108 ± 5Acrinathrin

1.0 
ppm

0.1 
ppm0.01 ppm

1.0 
ppm

0.1 
ppm0.01 ppm

1.0 
ppm

0.1 
ppm0.01 ppm

• Fortification studies performed for 10 produce commodities (apple, 
bean, broccoli, carrot, onion, orange, peach, potato, spinach, tomato)

• Recoveries ranged 70-120% for most pesticides

• Recoveries better at higher concentrations (0.1 and 1.0 ppm)

• Problematic pesticides: Captafol, Captan, Hexachlorobenzene, 
Pentachlorothioanisole
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3100000

3300000

3500000

3700000

3900000

4100000

4300000

Time (min) ->

Endo I
Endo II

Endo sulfate

ChlorothalonilI.S.

GC-ELCD
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2520000

2530000

2540000

2550000

2560000

2570000

2580000

2590000

2600000

2610000

Time (min) ->

I.S. Chlorothalonil

Endo I

Endo II

Endo sulfate

GC-XSD

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00

20000

40000

60000

80000

100000

Time (min(-->

120000
GC-MS/SIM

26.20 26.40 26.60 26.80 27.00 27.20 27.40 27.60 27.80 28.00
0
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350

400
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Endosulfan I
m/z = 195, 237, 339, 241

28.8029.0029.2029.4029.6029.8030.0030.2030.4030.6030.8031.0031.20

40

60
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100

120
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160

180

200

220

240

Time- (min)->

27.092 min

Endosulfan II
m/z = 237, 241, 339, 195

29.760 min

31.00 31.20 31.40 31.60 31.80 32.00 32.20 32.40 32.60 32.80
40
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Endosulfan sulfate
m/z = 272, 229, 274, 387

31.713 min
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600

700

800

900

1000

1100

Time (min)-->

Chlorothalonil
m/z = 266, 264, 268, 270

20.496 min

Identification of Chlorinated Pesticides in Tomatoes
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?

Quantitation of Incurred Pesticides in Tomatoes
Average Concentration ± Standard Deviation (n = 3)

Chlorothalonil      Endosulfan I     Endosulfan II      Endosulfan sulfate
GC-MS/SIM (30 m x 0.25 mm ID x 0.25 µ HP-5MS)

External Calibration        226 ± 26 38 ± 1             59 ± 4                   41 ± 2
(tomato-matched standards in toluene)

External Calibration        206 ± 19               47 ± 3             63 ± 3                   29 ± 2
(standards in toluene only)

Standard Addition 153 ± 47               26 ± 4             47 ± 5                   21 ± 6

GC-ELCD (30 m x 0.53 mm ID x 1.5 µ HP-5)

External Calibration        229 ± 7 24 ± 3              42 ± 5                  19 ± 3
(tomato-matched standards in toluene)

External Calibration       243 ± 7                  22 ± 2              39 ± 5                  20 ± 3
(standards in toluene only)

Standard Addition 205 ± 10                16 ± 2             34 ± 4                  14 ± 2   

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00

50000

100000

150000

200000

250000

300000

350000

400000

450000

Time (min)--> 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00

1000000

2000000

3000000

4000000

5000000

6000000

7000000

8000000

9000000

Time (min) ->

GC-MS/SIM and GC-FPD of OP-fortified Carrot Extracts

OP Group 1

OP Group 2

OP Group 3

OP Group 4

Carrot Blank

GC-MS/SIM GC-FPD

I.S.I.S. I.S. I.S.

OP Recovery Studies (Spinach, GC-FPD)

88 ± 399 ± 5495 ± 5Zinophos65 ± 459 ± 176 ± 6Phorate78 ± 276 ± 395 ± 3Famphur

71 ± 576 ± 393 ± 5Vamidothion97 ± 494 ± 193 ± 3Parathion99 ± 493 ± 196 ± 2Ethion

107 ± 593 ± 654 ± 4Trichlorfon46 ± 1n.d.n.d.Naled93 ± 496 ± 6100 ± 1EPN

91 ± 298 ± 797 ± 4Triazophos86 ± 398 ± 695 ± 5Monocrotophos93 ± 299 ± 2101 ± 4Edifenphos

93 ± 298 ± 298 ± 4Tolclofos-methyl91 ± 195 ± 496 ± 1Mevinphos79 ± 475 ± 181 ± 14Dioxathion

76 ± 490 ± 593 ± 4Thiometon89 ± 499 ± 697 ± 4Methidathion98 ± 491 ± 195 ± 1Dimethoate

98 ± 395 ± 195 ± 3Tetrachlorvinphos81 ± 476 ± 194 ± 7Methamidophos71 ± 371 ± 292 ± 8Dicrotophos

83 ± 488 ± 683 ± 2Terbufos89 ± 4100 ± 597 ± 3Malathion50 ± 934 ± 350 ± 1Dichlorvos

108 ± 9115 ± 2103 ± 1Temephos74 ± 273 ± 290 ± 5Malaoxon92 ± 296 ± 393 ± 4Dichlorfenthion

71 ± 270 ± 294 ± 1Tebupirimphos70 ± 364 ± 280 ± 5Leptophos74 ± 371 ± 289 ± 3Dicapthon

89 ± 385 ± 1277 ± 10Sulprofos97 ± 493 ± 193 ± 3Isofenphos96 ± 392 ± 196 ± 2Diazinon

97 ± 492 ± 297 ± 1Sulfotep88 ± 499 ± 595 ± 3Isazophos80 ± 384 ± 794 ± 3Diamidophos

74 ± 271 ± 292 ± 2Quinalphos94 ± 391 ± 194 ± 3Iprofenphos94 ±194 ± 2107 ± 1Dialifor

75 ± 272 ± 297 ± 3Pyridaphenthion86 ± 593 ± 694 ± 3Iodofenphos67 ± 677 ± 426 ± 3Demeton S-methyl

82 ± 382 ± 581 ± 1Pyrazophos73 ± 171 ± 294 ± 4Heptenophos82 ± 481 ± 580 ± 3Coumaphos

74 ± 572 ± 193 ± 5Pyraclofos79 ± 1273 ± 199 ± 2Fosthiazate87 ± 595 ± 593 ± 4Chlorpyrifos-methyl

73 ± 270 ± 490 ± 4Prothiophos96 ± 491 ± 295 ± 1Fonophos88 ± 394 ± 589 ± 3Chlorpyrifos

74 ± 270 ± 188 ± 3Propetamphos89 ± 390 ± 1081 ± 10Fenthion87 ± 397 ± 689 ± 3Chlorfenvinphos

92 ± 296 ± 397 ± 2Profenfos101 ± 1107 ± 4113 ± 11Fensulfothion96 ± 490 ± 192 ± 1Carbophenothion

88 ± 497 ± 596 ± 2Pirimphos-methyl94 ± 2101 ± 2100 ± 4Fenitrothion91 ± 295 ± 397 ± 2Bromophos

94 ± 298 ± 696 ± 2Phosmet88 ± 394 ± 593 ± 2Fenchlorphos98 ± 299 ± 396 ± 3Azinphos-methyl

99 ± 393 ± 196 ± 1Phosalone88 ± 389 ± 290 ± 3Fenamiphos82 ± 393 ± 592 ± 3Acephate

1.0 
ppm

0.1 
ppm0.025 ppm

1.0 
ppm

0.1 
ppm0.025 ppm

1.0 
ppm

0.1 
ppm0.025 ppm

• Fortification studies performed for 10 produce commodities (apple, 
bean, broccoli, carrot, onion, orange, peach, potato, spinach, tomato)

• More pesticides analyzed on GC-FPD than GC-MSD (problems with 
polar OPs and OP metabolites using GC-MS/SIM)

• GC-FPD cannot be used for high Sulfur content produce such as 
onions

• Recoveries 80-115% for most OP pesticides

• Some problems with dichlorvos and naled (coelute with I.S. with GC-
FPD and poor response to GC-MS)

GC-FPD and GC-MS/SIM of Phosmet in Peaches

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00

10000

20000

30000

40000

50000

60000

70000

80000

90000

100000

110000

120000

130000

140000

Time (minutes)-->

33.80 33.90 34.00 34.10 34.20 34.30 34.40 34.50 34.60 34.70 34.80 34.90
0

5000

10000

15000

20000

25000

30000

35000

40000

45000

50000

55000

60000

Time (min) --
>

m/z = 160

m/z = 161
m/z = 133
m/z = 317

34.268 min

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00
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4500000
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6500000

Time (min) ->

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00

500000

1000000

1500000

2000000

2500000

3000000

3500000

4000000

4500000

5000000

5500000

6000000

Time  (min) ->

GC-MS/SIMGC-FPD
Peach Blank

Phosmet

I.S.

I.S.

Incurred Peach

I.S. I.S. I.S.

NCH2SP(OCH3)2

O

O

S

Phosmet

1.1 ppm (Std. Addn)

Concentration of Incurred Phosmet in Peaches

Avg. Conc. (ppb)         S.D. (ppb) n = 3

GC-MS/SIM

External Calibration 191 10
(peach-matched standards)

Standard Addition 230 37

GC-FPD

External Calibration 240 6
(peach-matched standards)

Standard Addition 320 23



5

10.00 20.00 30.00 40.00

2000000

4000000

6000000

8000000

Time (min) ->

Response

GC-FPD of High Sulfur Content Produce (Onion)

Onion Blank

OP Group 1

OP Group 2

OP Group 3

OP Group 4

Interferences in the
Onion Blank

i.e., Difficult to screen for 
OP pesticides in High S
containing plant matrices

Summary of Pesticide Analysis in Fresh Produce
• Development of a validated procedure for the analysis of 

organohalogen pesticides using GC-ELCD, GC-XSD, and 
GC-MS

• Development of a validated procedure for the analysis of
organophosphorus pesticides using GC-FPD and GC-MS

• Method is straight-forward, inexpensive, robust, and easy to
implement

• GC with element selective detection and GC-MS/SIM  
complement each other for analyzing pesticides for most
types of produce

• Quantitation and screening of high-sulfur content produce
is a problem by GC-FPD

Current and Future Studies

• Develop sample prep procedures for different 
types and forms of foods and dietary 
supplements

• New techniques to detect and identify pesticides

• Integrate procedures to screen for pesticides in 
food and herbal supplements using GC, GC-MS 
and LC-MS/MS

• Validation of GC-MS and LC-MS/MS procedures
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00

500000

1000000

1500000

2000000

2500000

3000000

3500000

4000000

4500000

Time

Response 19.55

28.26

I.S. (Tributyl phosphate)

Chlorpyrifos

GC-FPD of Carrot Extract containing Chlorpyriphos

24.10 24.20 24.30 24.40 24.50 24.60 24.70 24.80 24.90 25.00
0
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1200

1400
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2200

2400

2600

2800

3000

3200

3400

3600

3800

Time (minutes) -->

Abundance

120 150 180 210 240 270 300
0

50

100

125

133
169

197

210

244

258

278

286

314

314
258
260
286

NIST Mass spectrum of Chlorpyrifos

GC-MS/SIM of Incurred Chlorpyrifos
in Carrots

EU Point System for
Confirmation/Identification: 2

Florida Point System for
Confirmation/Identification: 3 (incl. FPD result)

Need better confirmation:
1) Deconvolution?
2) Other instrumental techniques?

314.0 → 286.0

314.0 → 258.0

197.0 → 169.0

314.0 → 250.0 – 290.0

GC-MS/MS of Incurred Chlorpyrifos in Carrots (6 point confirmation)
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incurred carrots

Time
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dh0013 Sm (Mn, 1x3) TOF MS EI+ 

50_800 0.05Da
1.81e6

Area

17.43;420322.3117.05
14262.8516.15

9571.51
18.28

16195.65

dh0013 Sm (Mn, 1x3) TOF MS EI+ 
207.9_208 0.05Da

16.2
Area

17.35;0.95

dh0013 Sm (Mn, 1x3) TOF MS EI+ 
209.9_210 0.05Da

16.1
Area

17.35;1.04

dh0013 Sm (Mn, 1x3) TOF MS EI+ 
287.881_287.98 0.05Da

8.39
Area

17.34
0.55

dh0013 Sm (Mn, 1x3) TOF MS EI+ 
285.881_285.98 0.05Da

10.3
Area

17.35;0.68

dh0013 Sm (Mn, 1x3) TOF MS EI+ 
196.869_196.97 0.05Da

44.6
Area

17.34
2.85

dh0013 Sm (Mn, 1x3) TOF MS EI+ 
315.9_316 0.05Da

22.6
Area

17.35;1.61
18.53
0.16

18.41
0.12

dh0013 Sm (Mn, 1x3) TOF MS EI+ 
313.91_314.01 0.05Da

31.4
Area

17.35;2.04 18.23
0.17

dh0013 Sm (Mn, 1x3) TOF MS EI+ 
348.881_348.98 0.05Da

2.60
Area

17.35;0.16

GC-TOF-MS of Incurrred Chlorpyrifos in Carrots
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m/z = 314

m/z = 316

m/z = 187
m/z = 189

Incurred Iprodione (~ 20 µg/kg) in Dried Ginseng Powder

Iprodione (fungicide)
MW = 330.17

Reconstructed 
chromatogram using

GC-MS/SIM

Extracted ions
m/z = 314, 316, 187, 189 0

0.05

0.1

0.15

0.2

0.25

-500 0 500 1000 1500
Added Concentration (ppb)
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r2 = .998

=> 65 ppb

ginseng blk 5g/1ml
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%

0

100
q0412074 TOF MS EI+ 

188.949_189.05 0.05Da
189

24.66

24.21

23.4823.22 23.35 23.94 24.04
24.27

24.33 24.46
24.76 25.86

25.10
24.87 24.97 25.4625.27

25.89

q0412074 TOF MS EI+ 
186.949_187.05 0.05Da

314
24.67

24.21

23.8123.7523.5723.3623.05 23.96 24.33 24.42 24.50
25.86

24.85 25.04 25.6525.08 25.24 25.32 25.70
25.95

q0412074 TOF MS EI+ 
315.949_316.05 0.05Da

246
24.66

q0412074 TOF MS EI+ 
313.9_314.1 0.05Da

445
24.67

24.75

Extracted ions for Iprodione in Ginseng sample using GC-TOF-MS

188.949-189.05

186.949 – 187.05

315.949 – 316.05

313.9 – 314.1

0.5 ppm Gr2 OH

m/z
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350

%

0

100

%

0

100

%

0

100
q0412072 2168 (23.823) TOF MS EI+ 

3.58e3120.9989

102.0020

103.0019

189.9954

122.0052
171.0004141.0259 152.0016 189.8687

265.9967

191.0004 207.0358
218.9884 263.9885231.9568

*
284.9949

267.0045 286.0015

q0412072 2258 (24.603) Cm (2255:2259-2170:2174) TOF MS EI+ 
713x2 314.0081

240.1706

186.9701121.0011

102.0055

118.0059

123.9214

125.9643
161.0105

144.9835 172.0041

188.9735

190.0811 236.1484
215.9881190.9670

191.8524 232.0533

265.9998

244.9958

246.9903

265.1380 272.9977285.1429 290.0949

316.0130

318.0190
329.0499

341.8997

q0412074 2266 (24.672) Cm (2264:2269-2130:2135) TOF MS EI+ 
1.75e3314.0147

186.9982

134.0831
104.5499 145.5586 162.0889 178.6036

189.0071

245.0556240.1704
216.0180

191.0304
218.0200

218.5355

285.0226

271.0432246.0403

251.1692 302.2066

316.0157

318.0351

329.0893 346.2762

Iprodione Spectrum (GC-TOF-MS) from Ginseng Sample

Calibration standard

Iprodione standard

Ginseng sample

GC-MS/MS of Incurred Iprodione in Ginseng Powder

314 > 245

314 > 271

Conclusions

• Multiresidue procedure using GC and GC-MS based on 
QuEChERS principles 

• Validated procedure of > 200 pesticides tested using GC 
and GC-MS

• GC-MS/SIM and GC equipped with element selective 
detection complement each other and are very effective 
in quantitation and confirmation

• Techniques (software and instrumentation) will be used 
for confirmation/identification in current and future 
studies
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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.

To participate, contact Jon Wong, jon.wong@fda.hhs.gov 

and visit the web at: 
http://www.aoac.org/chem_contam/cc_homepage.html


