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The sample is homogenized, a test portion is
collected, and the analyte (pesticide) is extracted

from the commodity
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Figure 1

Total variance partitioned into sample,
sample preparation, and analytical variance compgnents.

Whitaker et al.: Journal of AOAC International Vol. 89, No. 4, 2006

Results are reported to the client
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FOOD TESTING OVERVIEW

Sample Extraction & Sample Analysis
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Sampling Preparation
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Figure 1. Total variance partitioned into sample,
sample preparation, and analytical variance compgnents.

Whitaker et al.: Journal of AOAC International Vol. 89, No. 4, 2006
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WHAT GOES INTO A DESIGNING A PESTICIDE SCREEN?

EXTRACTION TYPE

Water Soluble Highly Polar Compounds:
Acidified Water / Methanol Extraction
(QuPPe)

Low to Intermediate Polarity, Low Volatility
High Compounds:
Volatility Acetonitrile Based Extraction
Compounds: (QUECHhERS)

Headspace
Analysis
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USDA

DESIGNING A PESTICIDE SCREEN: ANALYSIS
- T

* Most pesticide residue analysis is performed with
chromatography (separates components of a mixture) and

mass spectrometry (IDs and measures amt)
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DESIGNING A PESTICIDE SCREEN: ANALYSIS

Chromatography starts with dissolving your sample into mobile phase:
Gas Chromatography: the mobile phase is a gas

S To analyze a chemical with GC, you
| \ Heat ce o must be able to vaporize it without it
- o = falling apart

Liquid Chromatography: the mobile phase is a liauid

To analyze a chemical with LC, it
| \ Solvent .t e ., must be able to dissolve in the

mobile phase (usually water soluble)



Water Soluble 2 \
. EDTA ]

(
l Glyphosate
JI/- %
pesticides

oy : I pharmaceuticals surfactants
= itrosamines
L,
O @
(@R

brominated

Eatlkylbenzenej( ) | PCDDIF compounds
Fat Soluble
Gasses «—m— Solids

https://www.researchgate.net/figure/Domains-of-GC-MS-and-LC-MS-techniques-in-the-two-dimensions-
of-hydrophobicity-and_fig10_290221006

‘ | ) \. v
(pyrethmids] [ il )
oks polycyclic aromatic
l hydrocarbons ] roly= /
\



Presenter
Presentation Notes
Volatiles and polars largely left out of general screens


DESIGNING A PESTICIDE SCREEN: ANALYSIS

Water Soluble Highly Polar Compounds:
Mostly Liquid Chromatography
(lon Chromatography or Capillary Electrophoresis also
Options)

High
Volagtility Low to Intermediate Polarity, Low Volatility
Compounds: Compounds:
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G
Chr;ia_ Gas and Liquid Chromatography Needed for

tography Full Coverage

(with
Headspace
Mods.)
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DESIGNING A PESTICIDE SCREEN: CHEMISTRY
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Mancozeb Metam Sodium Ziram

DTCs (High Polarity) are analyzed by acid conversion to carbon disulfide (CS,)
and headspace analysis

Commodity Note

IMRL applies to whole product after removal of shell. Other products to which the EU Almonds MRL applies are
Apricot kernels, Bitter almonds, Canarium nuts/galip nuts, and Pili nuts as designated in Annex | to Regulation (EC)
No 396/2005.

Residue Definition

Dithiocarbamates (dithiocarbamates expressed as CS2, including maneb, mancozeb, metiram, propineb, thiram and
Ziram)



WHAT GOES INTO A DESIGNING A PESTICIDE SCREEN?

TIME / MONEY

Water Soluble
LC (IC or CE) MSMS #2

GC-MSMS #1
#2 LC-MSMS #1
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JUSDA HOW TO CHOOSE A SCREEN:
= BY THE NUMBERS?

Water Soluble

QuPPe with LC, IC or CE-MSMS:
10 — 20 Compounds

QuEChERs with LC-MSMS plus GC-MSMS:

~200 ~400 800+
HS-SPME  pesticides by »pesticides by » by nDATA

nnlarity

GC-MSMS GC or LC only GCand LC (LC Only)

10-20
Compounds

Fat Sol
volatility Solids
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HOW TO CHOOSE A SCREEN:
BY THE NUMBERS?

1 GLYPHOSATE 22 ABAMECTIN 42 240D D"VéiTL"}Y'-AM'NE 59 RIMSUL FURON

OXYFLUORFEN 22 CYPRODINIL 43 MALATHION H e avy IVI eta I SC reen
PENDIMETHALIN METAM-SODIUM 43 SAFLUFENAC
PARAQUAT DICHLORIDE SULFURYL FLUORIDE 44 TRIFLOXYSTROBIN EPTC
IMIDACLOPRID METHYL BROMIDE 45 S-METOLACHLOR THIAMETHOXAM
GLUFOSINATE-AMMONIUM METHOMYL 46 NALED DIURON
MANCOZEB LAMBDA-CYHALOTHRIN 47 ETOXAZOLE METCONAZOLE
METHOXYFENOZIDE CHLORANTRANILIPROLE 47 ORYZALIN CARBARYL
BIFENTHRIN POTASSIUM PHOSPHITE & 48 SpAmtn e e MYCLOBUTANIL

( COPPER ETHANOLAMINE
CHLORPYRIFOS PYRACLOSTRCRIN n COMPLEXES | FLONICAMID

CHLOROTHALONIL ZIRAM 49 PROPICONAZOLE INDAZIFLAM

© 0N OGO

PROPANIL SPINETORAM 50 (S)-CYPERMETHRIN PYRAFLUFEN-ETHYL

AZOXYSTROBIN THIOBENCARB 50 BENSULIDE ACETAMIPRID
BOSCALID CALCIUM HYPOCHLORITE 51 SODIUM BROMIDE PROPARGITE
ETHEPHON 34 CAPTAN 52 SULFUR DIOXIDE CHLORTHAL-DIMETHYL
IPRODIONE 35 CHLORINE 53 TEBUCONAZOLE FLUXAPYROXAD

1,3-DICHLOROPROPENE SODIUM HYPOCHLORITE | 54 FIPRONIL SODIUM CHLORATE
DIMETHOATE HYDROGEN CYANAMIDE 55 ESFENVALERATE BETA-CYFLUTHRIN

POTASSIUM N-

METHYLDITHIOCARBAMATE SPIROTETRAMAT 56 FLUBENDIAMIDE

CHLOROPICRIN TRIFLURALIN FOSETYL-AL B - Highly Polar
PHOSPHORIC ACID CARFENTRAZONE-ETHYL RIMSULFURON B _Volatiles
PERMETHRIN PROPYLENE OXIDE QUINOXYFEN B
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HOW TO CHOOSE A SCREEN:

BY “WEIGHT”?

Rank Compound Pounds Applied (2020) Pounds Applied (2020) [Rank Compound

2020 Usage Data (CA DPR) 38905 59 RIMSULFURON
] 40195 60 QUINOXYFEN
‘11 63753 61 DIFENOCONAZOLE
Glyphosate - ~ 10 million pounds 173257 = e
50627 62 THIAMETHOXAM
Enough to treat ~21 billion pounds of almonds!! 16033 63 DIURON
59226 64 METCONAZOLE
1 ~ 111; 110231 65 CARBARYL
Methyl Bromide - ~1.6 million 260 —
po un d S 39092 66 FLONICAMID
41662 67 INDAZIFLAM
Enough to treat ~6 billion pounds of almonds!! 2845 58 | BVRAFLUAEAHEIT.
68377 69 ACETAMIPRID
. ol 225197 69 PROPARGITE
Sulfuryl Fluoride - ~3 million CHLORTHAL-
210653 i DIMETHYL
po un d S 54733 71 FLUXAPYROXAD
434516 | 71 | SODUMCHLORATE | |
34253 72 BETA-CYFLUTHRIN

Enough to treat ~17 billion pounds of almonds!!

1,852,941 Ibs | € | Total Pounds

Phosphine - ~0.13 million pounds

Enough to treat ~7 billion pounds of almonds!!
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USDA HOW TO CHOOSE A SCREEN:
o= BY “RISK”?

Take Grapes as an Example:
* Grapes / Wine / Raisins have MRLs for ~175 A.l's Worldwide

* In 2018, 175 different pesticides were applied to grapes (CA PUR) in
California (only 103 with more than 1000 lbs reported statewide)

* Across the three most recent years of FDA testing (PDP — 2016, 2015
and 2010) only 78 different compounds were found.

* Of course, that’s based on current testing schemes

* It may be that the presence of “unexpected” pesticides residues
indicates a larger problem



Regulatory Testing

Unauthorized Pesticides =
Higher Risk?

Do not need to test every
sample

Wide variety of sample types

Do not need to reach 0.01
mg/kg LOD for every analyte

HOW TO CHOOSE A SCREEN:

BY “NEED”?

Trying to Catch
Violations

Have Limited
Resources

(especially time?)

Commercial Testing

* MRL exceedance = Higher Risk?
 May need to test every load

* Likely a narrower range of
sample types

* May need 0.01 mg/kg LODs for
every analyte: different
markets, customer demands,
etc..
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HOW TO CHOOSE A SCREEN:

BY “NEED”?
Regulatory Testing : Commercial Testing
* Large screens with many A.ls * Targeted screens based on
including deregistered A.I's of . Commodity
concern * Drift likelihood

* Compounds of High Concern

* Smaller more specialized screens at

a lower frequency or as needed * Specialized screens whenever
possible, depending on risk

* Semi-Quantitative screening
analyses an option for maximum * Quantitative results with lowest
throughput possible LODs needed
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A Few Trends I've Noticed...

e Addition of Toxins and Veterinary Drugs to
Multiresidue Screens

* Non-Targeted Analysis: HRMS + Improved Modeling
and Compound Databases

* Still being developed / improved
* Would require regulatory changes

* Specialized Screens:
* Ethylene Oxide and Fumigant screens
* |[dentification of Specific DTCs (Mancozeb)
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(c) — 559-725-2826
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1. Fast Response to Industry /
Scientific Residue Issues

Residue Analysis Regulatory
Purposes
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3. Agrochemical Residue
Method Simplification and

q I F 4. Harm Reduction for
o= i Agrochemical Use
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