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Global Ag Research Demands
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Agricultural Conundrum —must use biocidal chemicals, but can’'t??7??
(biologicals??)
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https://www.cdpr.ca.gov/docs/sustainable _pest management_roadmap
/

Our North Star

By 2050, pest management approaches in both agricultural and urban contexts in California will promote human health and safety, ecosystem
resilience, agricultural sustainability, community wellbeing, and economic vitality. The implementation of these approaches will help steward
the state’s natural and cultural resources, enabling healthy lives for all and an abundant, healthy food supply for future generations.

We believe that by implementing the Roadmap’s recommendations, California will be able to achieve the following goals by 2050.

2050 Goals for California Pest Management

A priority outcome is the elimination of the adverse human health
& environmental impacts associated with pesticide use.



Consumer Drive/Demands
(chemicals/ “biologicals™)
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= Postharvest Fumigation: SPS & residues

1-slide take home........

“postharvest” fumigation can satisfy current trends
In consumer — regulatory demand
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= m  SPS (trade) solutions” are critically linked to
postharvest, even “systems-approaches”
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Treatment residues

 arthropod pest control (GAPs - MRLS)
 plant pathogen control (GAPs -MRLS)

* human pathogen control-FSMA(gaps) “cleaners”
— hypochlorite, chlorine dioxide, PAA, Ozone

* environmental (evolving)
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Current research trend: non-MRL DBPs In food!
pubs.acs.org/est

Purified Chlorine Dioxide as an Alternative to Chlorine Disinfection
to Minimize Chlorate Formation During Postharvest Produce

Washing USDA

Min-Jeong Suh, Adam M.-A. Simpson, and William A. Mitch* = s
Cite This: Environ. Sci. Technol. 2023, 57, 12063-12071 Read Online
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postharvest washing facilities frequently contains high chlorine disinfectant : Drives chlorate formation
concentrations to prevent pathogen cross-contamination. To

a (Strategies to remove Cls:
address concerns regarding the formation and uptake of chlorate w 1, Purging CIO, stock through chlorite
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(ClO;7) into produce, this study evaluated whether switching to

solution
chlorine dioxide (ClO,) could reduce chlorate concentrations 2. Addition of NH, to washwater scavenges
within the produce. Because ClO, exhibits lower disinfectant cl,
demand than chlorine, substantially lower concentrations can be Produce Washing Facilities
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Current research trend: a
“‘non-MRL” environmental smence & tox'

exposure

THE EXTERNAL
(EXPOSOME)

exposome!
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Exposome

The exposome is a concept used to describe environmental

exposures that an individual encounters throughout life, and how & B L ] &

these exposures impact biology and health. It encompasses both A EXPOSOME &

external and internal factors, including chemical, physical, e & g e

biological, and social factors that may influence human % © 9 & ol

health.[1[21L3] s o A &/ &
- B

The study of the exposome has become a useful tool in @ @ " » 9

understanding the interplay between genetics and environmental ® R

factors in the development of diseases, with a particular focus on ¢ " | 5 S

chronic conditions.[4! The concept has been widely applied in O

fields such as epidemiology, toxicology, and public health, among  Example representation of the

others, and has led to significant advancesl5) in our understanding  environmental factors characterizing
of disease etiology and prevention. the exposome.




REVIEW ARTICLE s Check for updates
Non-targeted analysis (NTA) and suspect screening analysis
(SSA): a review of examining the chemical exposome

Katherine E. Manz ('™, Anna Feerick?, Joseph M. Braun?, Yong-Lai Feng® Amber Hall?, Jeremy Koelmel®, Carlos Manzano®”,
Seth R. Newton®, Kurt D. Pennell', Benjamin J. Place®, Krystal J. Godri Pollitt®, Carsten Prasse'®"" and Joshua A. Young'

@ The Author(s) 2023

Non-targeted analysis (NTA) and suspect screening analysis (SSA) are powerful techniques that rely on high-resolution mass
spectrometry (HRMS) and computational tools to detect and identify unknown or suspected chemicals in the exposome. Fully
understanding the chemical exposome requires characterization of both environmental media and human specimens. As such, we
conducted a review to examine the use of different NTA and SSA methods in various exposure media and human samples,
including the results and chemicals detected. The literature review wa:

PubMed and Web of Science, for keywords, such as “non-targeted anal
Sources of human exposure to environmental chemicals discussed in tl
and consumer products. The use of NTA for exposure discovery in humr "u qu

has been captured using NTA varies by media analyzed and analytical m"ce
detected using NTA were: per- and polyfluoroalkyl substances (PFAS) a — - :
hydrocarbons (PAHs) in soil and sediment, volatile and semi-volatile org pubs.acs.org/est
in consumer products, and plasticizers, pesticides, and halogenated con . . . . . .

used both liquid chromatography (LO) and gas chromatography (GO) +  Machine Learning-Based Hazard-Driven Prioritization of Features in

however, the majority (519%) only used LCHRMS and fewer used GCHI Nontarget Screening of Environmental High-Resolution Mass
gaps that must be overcome to fully assess potential chemical exposure

to identifying and prioritizing gaps in our understanding of exposure s SPeCtrometry Data

This article is licensed under CC-BY 40 ) (®

IMPACT STATEMENT: This review examines the results and chemicals ¢ Katarzyna Arturi* and Juliane Hollender

using high-resolution mass spectrometry based non-targeted analysis (
Cite This: Environ. Sci. Technol. 2023, 57, 18067-18079 I: I Read Online
Keywords: Non-targeted analysis; Suspect screening analysis; High-res
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Journal of Exposure Science & Environmental Epidemiology (2023) 33:52«

ABSTRACT: Nontarget high-resolution mass spectrometry
screening (NTS HRMS/MS) can detect thousands of organic
substances in environmental samples. However, new strategies are

Detected NTS HRMS features MSMS Molacular fingerprints.

g -
needed to focus time-intensive identification efforts on features L
with the highest potential to cause adverse effects instead of the Ll
nm:-:t .1‘bund.mt ones. .TU dd('l-k‘txs -fhlb challenge, we developed prioritizod NTo S4RMS foaturos Toxicty ingorprints M Tox
MLinvitroTox, a machine learning framework that uses molecular » -
13 1] ﬁngerPrint: derj\ed from I‘J'asmenmtiun‘ spectra (1\?52) Ijur a rapid e
l eSS W a O l l a n S a re classification of thousands of unidentified HRMS/MS features as ‘= 0/ 0/00[1 0 4
toxic/nontoxic based on nearly 400 target-specific and over 100 1| L8 ][ 7 10

cytotoxic endpoints from ToxCast/Tox21. Model development —1

’??? results demonstrated that using customized molecular fingerprints e
I I I OS O e n OO e O r O o & and models, over a quarter of toxic endpoints and the majority of the associated mechanistic targets could be accurately predicted

with sensitivities exceeding 0.95. Notably, SIRIUS molecular fingerprints and xboost (Extreme Gradient Boosting) models with
SMOTE (Synthetic Minority Oversampling Technique) for handling data imbalance were a universally successful and robust
modeling configuration. Validation of MLinvitroTox on MassBank spectra showed that toxicity could be predicted from molecular
fingerprints derived from MS2 with an average balanced accuracy of 0.75. By applying MLinvitroTox to environmental HRMS/MS
data, we confirmed the experimental results obtained with target analysis and narrowed the analytical focus from tens of thousands of
detected signals to 783 features linked to potential toxicity, including 109 spectral matches and 30 compounds with confirmed toxic
activity.

KEYWORDS: ToxCast, Tox21, toxicity prediction, HRMS/MS, supervised classification, extreme gradient boosting, SIRIUS



Current research trend: cover Crops

“vegetative buffers”
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EU MRLs —soy, tree nuts, dried fruit

Peer review of the pesticide risk assessment of the active
substance glyphosate

Abstract

The condusions of EFSA following the peer review of the initial risk assessments carried out by the
Assessment Group on Glyphosate (AGG), consisting of the competent authorities of France, the
Netherlands, Sweden and Hungary, acting jointly as rapporteur Member State for the pesticide active
substance glyphosate are reported. The context of the peer review was that required by Commission
Implementing-Regttatiom (EU) No 844/2012. The conclusions were reachedon—the-hasis of the
evailiation of the representative uses of glyphosate as a herbicide as proposed by the applicants;
covering uses pre-sowing, pre-planting and pre-emergence plus post-harvest in vegetables and sugar
heet_post-emergence of weeds in orchards, vineyards, row vegetables, railway tracks against emergee
annual, biennialard—perennialweeds, Moreover, uses as spot treatment againrst-nvasive species in
agricultural and non-agricultural areas, and in vegetables and sugar beet against couch grass are also
included. The reliable endpoints, appropriate for use in regulatory risk assessment, are presented.
Missing information identified as being required by the regulatory framework is listed. Concerns are
reported where identified.




Pest risk assessment of Amyelois transitella for the
European Union

EFSA Panel on Plant Health (PLH),
Claude Bragard, Paula Baptista, Elisavet Chatzivassiliou, Francesco Di Serio, Paolo Gonthier,
Josep Anton Jaques Miret, Annemarie Fejer Justesen, Alan MaclLeod,

Christer Sven Magnusson, Panagiotis Milonas, Juan A Navas-Cortes, Stephen Parnell,
Roel Potting, Philippe Lucien Reignault, Emilio Stefani, Hans-Hermann Thulke,
Antonio Vicent Civera, Jonathan Yuen, Lucia Zappala, Gianni Gilioli, David Makowski,
Alexander Mastin, Ewelina Czwienczek, Andrea Maiorano, Olaf Mosbach-Schulz,
Marco Pautasso, Giuseppe Stancanelli, Sara Tramontini and Wopke Van der Werf

Abstract

Following a request from the European Commission, the EFSA Panel on Plant Health performed a pest risk
assessment of Amyelois transitella (Lepidoptera: Pyralidae), the navel orangeworm, for the EU. The
quantitative assessment considered two scenarios: (i) current practices and (ii) a requirement for chilled
transport. The assessment focused on pathways of introduction, climatic conditions and cultivation of
hosts allowing establishment, spread and impact. A. transitella is a common pest of almonds, pistachios
and walnuts in California, which is the main source for these nuts imported into the EU. Based on size of
the trade and infestation at origin, importation of walnuts and almonds from the USA was identified as the
most important pathways for entry of A. transitella. Using expert knowledge elicitation (EKE) and pathway
modelling, a median estimate of 2,630 infested nuts is expected to enter the EU each year over the next
5 years (90% certainty range (CR) from 338 to 26,000 infested nuts per year). However, due to estimated
small likelihoods of transfer to a host, mating upon transfer and survival of founder populations, the
number of populations that establish was estimated to be 0.000698 year~! (median, 90% CR: 0.0000126—
0.0364 year™!). Accordingly, the expected period between founding events is 1,430 years (median, 90%
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USDA

- EU & sulfuryl fluoride

doi: 10.2903/j.efsa.2021.6390

4
Review of the existing maximum residue levels for . .
sulfuryl fluoride according to Article 12 of Regulation (EC) raisin, almond,

Gap#1: “nature of prune, pistachio

residues” fig walnut,
Toble! hazelnut
Gap#2: “fluoride ion

sulfurylflouride MRLppm flource MRL pom toxicity”
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Gap#8: “additional
raisin trial” raisin

Ditagaps 18265 1828588 1628567 14285 182658 182857 1828%7
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hetieen fumigation and residle messurement to withdraw or modify the relevant authorisations af national level —

Dried pulses = 0.05 for SF & 2 for F-




EU & phosphine

Table 1: Summary table

Code Commodity Existing Existing Outcome of the review
number EU MRL CXL
MRL Comment

= (mg/kg)  (mg/kg)  MFL

Enforcement residue definition (existing): phosphines and phosphides — sum of aluminium phosphide,
aluminium phosphine, magnesium phosphide, magnesium phosphine, zinc phosphide and zinc phosphine
Enforcement residue definition (proposed): sum of phosphane and phosphane generators (relevant
phosphide salts), determined and expressed as phosphane

120010 Almonds 0.05* 0.01%*
120020 Brazil nuts 0.05%* .01*
120030 Cashew nuts 0.05%* .01%*
120040 Chestnuts .05%* .01*
120050 Coconuts .05* .01*
120060 Hazelnhuts .05* .01%*
120070 Macadamia .05* .01*
120080 Pecans .05* .01*
120090 Pine nuts .05%* .01*
120100 Pistachios .05* 01*
120110 Walnuts .05* .01%*
256000 Herbs
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(b): Tentative MRL is derived from a GAP evaluated at EU level, which is not fully supported by data but for which no risk to
consumers was identified; CXL (if available) is not supported by data and cannot be considered within the EU assessment

(combination £-1 In Appendix D).

dried fruit???
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