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Global Ag Research Demands

pest-free security
(pesticides)

trade
barriers

food safety

(antimicrobials)

no treatment
residue

Agricultural Conundrum —must use biocidal chemicals, but can’t????
(biologicals??)



= Treatment Residues

 arthropod pest control (GAPs - MRLs)
» weed control (GAPs -MRLSs)
 plant pathogen control (GAPs -MRLSs)

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

* environmental (evolving)




Current research trend: a

exposome!
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Sublethal exposure, insecticide resistance, and ZgE

community stress
Raul Narciso C Guedes'“, Spencer S Walse” and
James E Throne®

Insecticides are an invaluable pest management tool and destroying, repelling, or min
anthropogenic stressors of widespread environmental (e.g., US Federal Insecticide, Fui
occurrence that are subject to biased perceptions based on the Act). The latter tends to be ove
targeted application, market value of use, and regulatory even within professional circle
requirements. As a result, short-term and simplistic efforts message and appeal of the popu
focusing on lethal effects toward individual species and i1s an overemphasis on the £&://i
populations prevail. Holistic and comprehensive studies relative neglect in  recognizig
exploring rather common sublethal insecticide exposures are sublethal effects of these co
rare, particularly considering their potential role in structuring shortcoming exists not only for
populations and communities in diverse environmental settings msecticides, but also for bio
and potentially interfering in a range of ecological interactions. nsecticides, and insectcidal pre
Studies on insecticide resistance, for example, do not go

beyond population-based studies, disregarding temporal and Although frequently intended 1
spatial effects in the associated community, and rarely tality of a rtargeted pest spec
considering the whole of sublethal exposure. Some of these degrades over ume reducing th
knowledge gaps are here recognized and explored. to a (sublethal) residue. and

WE don’t understand non-lethal insecticidal effect on INSECTS!
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Exposome

“translation to humans?!?”

The exposome is a concept used to describe environmental
exposures that an individual encounters throughout life, and how
these exposures impact biology and health. It encompasses both
external and internal factors, including chemical, physical,
that may influence human

biological, and social factors

healith.[1[21(3]

The study of the exposome has become a useful tool in
understanding the interplay between genetics and environmental
factors in the development of diseases, with a particular focus on
chronic conditions.[4! The concept has been widely applied in
fields such as epidemiology, toxicology, and public health, among
others, and has led to significant advances!3] in our understanding
of disease etiology and prevention.
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Example representation of the
environmental factors characterizing
the exposome.




REVIEW ARTICLE M) 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®7,
Seth R. Newton®, Kurt D. Pennell’, Benjamin J. Place®, Krystal J. Godri Pollitt®, Carsten Prasse’®'" and Joshua A. Young'

© The Author(s) 2023

MNon-targeted analysis (NTA) and suspect screening analysis (SSA) are powerful technigues 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 was conducted by searching literature databases, such as
PubMed and Web of Science, for keywords, such as “non-targeted analysis”, “suspect screening analysis” and the exposure media.
Sources of human exposure to environmental chemicals discussed in this review include water, air, soil/sediment, dust, and food
and consumer products. The use of NTA for exposure discovery in human biospecimen is also reviewed. The chemical snace that
has been captured using NTA varies by media analyzed and analytical f

detected using NTA were: per- and polyfluoroalkyl substances (PFAS) a
hydrocarbons (PAHSs) in soil and sediment, volatile and semi-volatile org
in consumer products, and plasticizers, pesticides, and halogenated con

used both liquid chromatography (LC) and gas chromatography (GC) + Blence
however, the majority (51%) only used LC-HRMS and fewer used GC-HI This article is licensed under CC-BY 4.0 €9 @
pubs.acs.org/est

gaps that must be overcome to fully assess potential chemical exposure
to identifying and prioritizing gaps in our understanding of exposure s

IMPACT STATEMENT: This review examines the results and chemicals ¢

using high-resolution mass spectrometry based non-targeted analysis ( MaChine Learning'Based Hazard'Driven Prioritization Of Features in
Nontarget Screening of Environmental High-Resolution Mass

Keywords: Mon-targeted analysis; Suspect screening analysis; High-res

media; Chemical space Spectrometry Data

Journal of Exposure Science & Environmental Epidemiology (2023) 33:52. Kamrzyna Arturi®t and Julmne Hollender

Cite This: Environ. Sci. Technol. 2023, 57, 18067—-18079 I: IRead Online
111 7
u eSS W at p O u ta n tS a r - AC CESS | |ﬂ Metrics & More | Article Recommendations | @ Supporting Information

ABSTRACT: Nontarget high-resolution mass spectrometry PoectedNTSHRMSfeatwres =~ MSMS Molecular fingerprints
m OSt Ofte n |OO ked fo r??? screening (NTS HRMS/MS) can detect thousands of organic ) = 0117010
- - - substances in environmental samples. However, new strategies are » - - g : ? (|7 1 g
needed to focus time-intensive identification efforts on features §* % |
with the highest potential to cause adverse effects instead of the ;m:ﬂ R Lty il
most abundant ones. To address this challenge, we developed erioritized NTo SRS foaturce Toxicity fingerprinte i ok
MLinvitroTox, a machine learning framework that uses molecular e
? fingerprints derived from fragmentation spectra (MS2) for a rapid i [
Wh at Ieve I S A classification of thousands of unidentified HRMS/MS features as < ofojojo[T]0 <= :’R
toxic/nontoxic based on nearly 400 target-specific and over 100 INclioliofolio [ s
cytotoxic endpoints from ToxCast/Tox21. Model development - = . [

F O C u S O n results demonstrated that using customized molecular fingerprints ™
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

7 t | 7 d | ' SMOTE (Synthetic Minority Oversampling Technique) for handling data imbalance were a universally successful and robust
e n VI ro n m e n a reS I u a S 5 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

H u | I I a n e I I e CtS ? 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 cl tion, extreme gradient boosting, SIRIUS




2025 Trench: Chlorophenol? &

2 A-D Ochratoxin C ""CH,

Cl
The Crucial Role of 3-Chlorophenol in Modern Pesticide Formulations
In the ever-evolving landscape of agriculture, the efficacy and safety of
pesticides are paramount. At the forefront of innovation lies the critical
role of chemical intermediates, and among them, 3-Chlorophenol (CAS
108-43-0) stands out.
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10ppb (is hardly a) MRL (it is a trade barrier)
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Chemophobia: A systematic review 7))
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® Dipartimento di Chimica, Universita degli Studi di Milano, Via Golgi 19, 20133, Milano, Italy

* Molecular Horizon srl, Via Montelino 30, 06084, Perugia, ltaly

4 Gruppo Interdivisionale “Diffusione della Cultura Chimica”, Societa Chimica Italiana, Viale Liegi 48c, 00198, Roma, Iraly

ARTICLE INFO ABSTRACT

Article history: C “Chemicals are like people — some are good some are bad, and most are in between"

Received 27 December 2021 2019). Unfor complex than this excellent

g;c;;vedhigurgised form metaphor. Chemophobia is one of the results of this complexity. By asking and answering direct ques-
darc

Accepted 29 March 2022 tions as: What is it? When s it born? How bad is it? Why is it so pervasive? How to solve it? A systematic

Available online 2 April 2022 11te}'atu1‘e review on chemophobia has been carried .out and its results are l.lEl‘Ehj.F reported. We hope elus
review will pave the way for a better understanding of the chemophobia phenomenon, and possible

Keywords: measures to contrast it.

L‘hémuphubia © 2022 Published by Elsevier Ltd.
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Secondary “retail” standards in the US?
USDA

/—

Pollinator Health Policy

Revised December 2025

XXXX understands that native pollinators and managed honeybee populations are
threatened by pests, pathogens, pesticides, and poor nutrition. These pollinators are
necessary for pollinating approximately one-third of the food we eat. We currently
invest in research and projects to improve honey bee health and sustainability.

We are also committed to business practices that support the growth and sustainability
of our business as well as the growth and sustainability of bees and other pollinators.
We look to our suppliers for guidance in their specific areas of expertise and are
mindful of the impact our policies may have on their businesses. We encourage efforts
that improve the stability and long-term resilience of crop production through healthier
pollinator populations and other beneficial insects.

As a result, for all live goods / plants, fruits, and vegetables sold to XXXXX, we
encourage suppliers to:

3. Phase-out the use of pesticides that harm pollinators, including nitroguanidine

neonicotinoids, glyphosate, and organophosphates (e.g. chlorpyrifos, diazinon,
malathion, naled, dimethoate). When phasing out these pesticides, suppliers are also
encouraged when possible to avoid regrettable substitutions, such as those listed as
level 1 by UCANR (University of California Agriculture and Natural Resources).

https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0


https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0
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- PHYTOSANITARY TREATMENTS FOR
REGULATED PESTS

procedures for postharvest treatments (fumigants)

Submission and evaluation
of pesticide residues data

for the estimation of
maximum residue levels
in food and feed

OECD - test guideline opportunity??



USDA
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= | "“SPS (trade) solutions” are critically linked to
postharvest, even “systems-approaches”

probability of no survivors by treatment survivability, n(subsamples) probability of no survivors by treatment survivability, n(subsamples)
high variation in survivability low variation in survivability

sunvivability

g — 05
' o subsamples —— B —

trial reps (n): —, 1;—, 5;—, 95,000

high dispersion - variance (field treatment)<<<<<<|ow dispersion - variance (fumigation)

“coverage’ is the key to efficacy



FPesticides Functional Classes

The pesticide functional classes are based on ..

Below i= a complete list of functional classes _ junder brackets ihe number of
pesticides belonging o the funclional classes).

3 postharvest: >323 production

“volatile” : “non-volatile”
‘non LC-MS : “LC-MSable”

« Acaricide (12)
« Acaricide, Insecticide and Nematocide

Hydrogen Phosphide
= Methyl Bromide

« Acaricide and Insecticide (8) Sulfuryl flucride

”
oy o — g T |

e Saneric

» Herbicide {(2i)

= Insect growth regulatar (2]
* Insecticide (TH)

= Mematocds ()

» Plant growth regulator (B)
- Scald control agent

- Storage scald preventer

+ Synargisi



Submission and evaluation
of pesticide residues data
for the estimation of

maximum residue levels
in food and feed

Sampling fruit a egetables In packing houses

Where post-harvest treatments are applied to fruit and vegetables in packing houSes,_an

dequate number of samples must be taken to determine the range of residue levels resulting
from variations in the treatment process. The effects on residue levels of concentration,
temperature, duration of treatment. drying (after dip treatments) and subsequent handling ma;
need+a be considered.

=

Post-harvest treated—frait_and vegetables should be kept in. o In, commercial
contaimners or punnets and stored at ambient or cool-room temperature according to normal
commercial practice. Samples should then be drawn for analysis from the commercial
containers at suitable intervals representing the time expected between treatment and
subsequent marketing. The rate of disappearance or degradation of some residues depends on
whether the commodity 1s held in a sealed or partly sealed container or 1s open to the air.

—The sizes of samples to be taken are the 1dentical as suggested in Tables V.1-V.3.




1. General recommendations

In selecting g points and the sampling methods, all factors that Tomtrel_the residue
ibutions over the entire experimental plot must be considered. The best approach for
given plot can only be determined by a sufficiently trained person who 1s capable of

cognising the importance and usefulness of the residue data sought, and who can interpr
the resuits-

The samples must be representative to enable the analytical result to be applied to the entire
experimental unit. The greater the number of plants sampled in a field plot, the more
representative the sample will be. However, economics and the practical problems involved in
handling large samples affect the magnitude of the sampling programme. The sample size

Detailed sampling procedures

The following recommendations refer to the sampling of mature crops at normal harvest time,

unless otherwise stated. The classification of the crops i1s contained in Section 2 of Codex
. - . i)

Alimentarius Volume 2A -~

Fruits and tree nits

e (Circle each tree or bush and select fruit from all segments of the tree or plant, high
and low, exposed and protected by foliage. For small fruits grown in a row, select
fruit from both sides. but not within 1 metre of the end of the row.

Miscellaneous small fruits e.g., olives, dates, | Group 005 | kg from several places on 4 trees
figs
Pineapples F1 0353 12 fruits
Banana, Plantain F1 0327 24 fruits. Take two fingers each from
topmiddle-and lowest hand of four
_— harvestable bunches T~
|| Tree nuts e o, walnuts, chestnuts, almonds T 22 1 kg




IPPC compliance versus

| feedback from JMPR

duration, £ [PPO],  [PPO]
Trial  locaion (h] f@gm? ¥ t s

Bond, E. J. 1984. Manual of Fumigation for Insect Control: Chapter 2; Principles of Fumigation
FAO Plant Production and Protection Paper No. 54. Food and Agriculture Organization on the
United Nations. Rome. pp 22-28.

ISPM No. 28

SIVASC 1500 5541+ 443

SIVASC 1500 5470 + 421
SIVASC 1500 5355 524
SNASC 6 | 1500 5832+ 358
SIVASC 1500 58151273

10% RSD

However, the Meeting also noted 1ssues with the residue data. The laborato
analysis was a 25 g subsample for almonds and a 15 g subsample of nutmeat for = .}
laboratory sample sizes do not correspond to the generally accepted prescribed sample s/
tree nuts, see the “FAO manual on the submission and evaluation of pesticide residiie
ensnmanm? of maximun_residuetevets—irfood-amdfeed—3editton™~2016). n _168. There is a concern
that_w ity in residues, even for post-harvest fumigation, i1s such '[h'l'[ the resulfs z_not
adequately represent the average residue in the lot sampled. While the Meeting noted the d1it1au1t1es

resented by the analysis of a volatile fumigant such as PPO the small sample size was considered
unacc

— |

[= o1

PHYTOSANITARY TREATMENTS FOR
REGULATED PESTS D’oh!

LM = LA Ped




Recommendations on the use of the proportionality
approach in the framework of risk assessment for
pesticide residues

European Food Safety Authority

For post-harvest uses, OECD did not recommend the use of the proportionality approach,
because the data were not sufficient to confirm that scaling would lead to reliable results. The
experts were of the opinion that the possibility to apply the proportionality principle for post-
harvest uses should be further explored to demonstrate that the concept works based on
sufficient and robust data related to the different types of post-harvest treatments (dipping,
drenching, waxing, etc.).

I “production” 1-kg sample

“postharvest” 25-g sample

residue level

We aim to address the postharvest gaps w/ JMPR & OECD
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“Hey, Bob ... did | scare you or what!”

THANK YOU
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