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Residues method development: o rer Scaling down the sample size —
from first principles to modern efficiency more green sample prep for vet residues

[ RED METHOD GREEN METHOD

Pawel Markowicz
Charles River Labaratores {Edinburgh, Scotland)
The EPRW September 18 2024, Zurich Switzerland

Scaling down the sample size — Outcome of changes?
less plastic _
| RED METHOD | | GREEM METHOD
| ex 1.8 by of st used 00 grame of plastis uned:
‘ ;‘& B0% salvent rud uction
x {scatedt devwn sempln praq) [ 6%

(Pawel Markowicz et al., 2024)
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Things ta consider far minlaturizing

Miniaturization of QUEChERS: an attractive route toward 3 mase
Procedure

Miniaturization of the QuEChERS method in fruits and vegetables:
how mini can we go without cryogenic milling?

Yuki Yamasaki'?, lvan Aloisi', Hans Mol

Conclusion

- For real-life samples, 1-step comminution suffices in most cases,
even for 0.5 g analytical test portians

- Certain matrices, such as red grages, need J-step comminution te
obtain acceptable pracision for all pesticides

500,000 frsts & vegetables sampiesyear B
T S The QUECHERS methad can be minlaturized without cryogenic milling,
l s Allowing the |aboratarles to achleve

a more suskainable and greener analysis of pesticide residues.

Aeabaitile 7,5001
€1,140,000

CHERS ig an attractive route toward
Frinndly & cost-atfective amabpiv!

(Yuki Yamasaki et al., 2024)
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Detection approaches Method purpose vs greenness evaluation
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How to evaluata the methad grean profile? Purpsau
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(Biancamaria Ciasca et al., 2024)
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Resulis

: Conclusion

DoE Experiments

o Overall affects variation for testsd verisbles were within & 20% rangs, that could be
considered accaptable for residue analysis

0 The 0.2g aliquots showed comparable results 10 the higher sampls amounts (2.5 - 5.0g).

a

¥ parative iests d that the mathad
yieldad resufts to the criginal gy

- The high-throughput autormation methad resulte in an 80-80% reduction in bath working timse
and the use of extraction solvents.

....................

.
(Wesley Jose et al., 2024)
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(Pesticide residue analysis in various spice samples through an automated  SPE clean-up
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(R AT & Sl (Division of Foods, National Institute of Health Sciences, Japan)
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Multi-residue methods for pesticides in edible insects
by LC-MS/MS and GC-MS/MS
Shizuks Shids*, Makd Saita, Tomocaki Tortsami

(Shizuka Shida et al., 2022)
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Development of a prediction model for processing factor of pesticides
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A STUDY ON DITHIOCARBAMATES ANALYSIS METHOD USING MASS SPECTROMETRY
O g - Shang Jo Kim, ChasUk Liev, Hyalin Park?, Eun Joo Bauk!l, SoHos Park?,
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(Chang Jo Kim et al., 2024)
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HAILRHSE T RO E C BEMNTITE ~ BWEM T ARIRSEMR (&
GhEbrEAL ~ BBLS) ~ HIERUKIOTE © SEILRE T 463 FHEREE  WIEBIN
RO A SR = R EE > DR AT R SR RN T S o A A IR0V R 57 < RN R 2 A
(5] - AH AR T AR AR AV RHBOETT T &% - AR 5742 QuEChERS J774
HIR B AR (AT T ES 2 LC-MS/MS 1 GC-MS/MS ° 2 1% » o3t 7 A #ETT
HERL o 52 AT A = (A E R T 150 HERY - 45 R E 2R 0.01 me/ke
HTE BRI 0.98 ° RGEEE I B CE AT B R 2T S s E sy

14



DEVELOOPMENT OF ANALYSIS METHODS FOR 463 TYPES OF PESTICIDE RESIDUES IN AGRICULTURAL
PRODUCTS, ORGANIC FARMING MATERIALS, AND AGRICULTURAL ENVIRONMENTS

O Dy

hang Jn Kim!|, Hysjin Fark", Esn Joo Bask ', SoHee Fark’, Dogyung 01,

e
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Abstract
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(Chang Jo Kim et al., 2024)
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Consumer Safety with Certified Reference Materials for Pesticide Testing in Cannabis) ° FH
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Ensuring Consumer Safety with Certified MERCK
Reference Materials for Pesticide Testing '
in Cannabis

g . ot o e S et e ot ke i Wi
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(Ingrid Hayenga et al., 2024)
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AN ALTERNATIVE ANALYTICAL APPROACH IN THE CONTEXT OF DETERMINING
PESTICIDE RESIDUES BASED ON HYDROLYSIS PROCESS IN VEGETABLE MATRICES
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The Use of Antioxidants to Prevent the Degradation of Pasticides During
the Sample Grinding Process.

(Jose Antonio Martinez et al., 2024)

BEERTL © IR R LT 7y s A0y AR 2 R AE Y R PRHY S B (The use of pesticide
residue analysis to validate the quality of biological treatments in milk production) ° FE2
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OHESTION:
Cam milk frons & cow Trested with Metsmilzlum anisopliae
so eliminate ticks contain any residues?

- 1 | w
i lfl :| i - w b Ak - i A MK COLT Wit CONDLCTEN 10 evaluane the efectiveness of
oA R iy S=SE === Treetmentdand Trestment 2 After mlyong the dets, no

In Termes oe tick recumon.

'h_npzzv ﬁ?;l s -~ Agriculiura elhumdﬂm:: .-m

(Graziela C.R.M. Andrade et al., 2024)
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PD development and application of analytical methads
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Method development: more modern approach
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i%

Haduce time
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e s
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How can we do this?
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Replace

u L S
Reduce time and scale down usage of
salvents and reagents {sample prep robots)
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Scaling down the sample size -
more green sample prep for vet residues

RED METHOD GREEN METHOD

TR v
B0% sobvw ot reduction juat by scaling ouwlumn‘
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Scope for scaling down?
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Samgle preparation (RS
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RED RMETHOD — results for linearity prep by analyst
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Scaling down the sample size —
difficult beginnings

GREEN METHOD = rasults for ABP:

Scaling down the sample size —

less plastic
| RED METHOD GREEN METHOD
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Pawel Markowicz, PhDD
* fain Love Method development team leader

* Daniel Gorman
* Sean Gaffrey

Charles River Labs {Edinburgh, Scotfand)
Chemistry Department/Residues analysis
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Miniaturization of the QUEChERS method in fruits and vegetables:
how mini can we go without cryogenic milling?
QuEChERS FERRPAIMENIL  MTEITERFE
eI ?
Yuki Yamasaki*, lvan Aloisit, Hans Mol*

(geningen Food Safity Aesaaneh (WFSR | Wapoeingan, the Metherkanl:
* Divsion of Foods, Mational nstitate of Health Sclances (WH5), Kawaalkl, lasan

Things to consider for miniaturizing
EEHEQUECHERS

Miindsturization of QUECERS: an atuac
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Furpose of this study
Examing to what sxtant the CWECHERS method can ba miniaturized for

repressntative fruits and vegetables commnuted under smbient conditions

with standard focd processing squipment
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Commaodity & Comminution

o i e of

| connot [N cemmindn
Commodty  Bieulty L i
Tatep sep
Splnach Tasy 1ig
frange sarmal 2 k[t lemt 15 umit)
R graps  Fand
Eatep : Stephan miser

2step : Sephan miser - e

A1 procedures were perionmed uncer amaient canditians,

Sample preparation
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Targeted pesticides
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Detection approaches: analytical and environmental challenges
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2™ Approach: Flow Injection - tandem mass spactramatry

2™ Approach: Flow injection - tandem mass spactromeatry
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Method purpose vs greenness evaluation Conclusions
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