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Introduction Impact of alkaline hydrolysis

Between 2023 and 2025 the EURL-SRM conducted a In most cases, the determined levels increased when ;?kballﬁnBe Eyeir'gijyi.fv.ﬁ'ifsf.ﬁif'sca?negf’e'?des elore and et
pilot monitoring on dry matrices such as pulses, ollseeds, conducting alkaline hydrolysis but the degree of conjugation === compyotoran| e | Lqentn | Lossmn | oo
cereals, pseudocereals and spices to assess the residue was mostly moderate with the HFs mostly ranging between 1.2 e Foe—o 1
situation of selected compounds not covered by and 2. Fluazifop, haloxyfop and MCPA showed tentatively E:i§§§§§§ T
multiresidue methods. A total of 223 samples originating higher HFs. T — -
from 3_4 non-EU countries and sampled in six different In 11 samples, residues of 2,4-D, haloxyfop or fluazifop were [ s e | b T ——
countries were _analysed. I\/Ia_my sa_mple_s Were purc_hased <LOQ using QUEChERS but became quantifiable after alkaline fe= BT e TT——
In small stores in Germany (incl. direct imports) while hydrolysis. e o G e B o ——
some were sampled in third countries. T S — -
The monitoring covered the fumigants phosphane (PHj), . " S mea e ————
sulfuryl fluoride (SF) and ethylene oxide (EO), the Occurrence ot acidic herbicides - =
cationic herbicides diquat (DQ) and paraquat (PQ), as 49 samples (22%) showed only low-level residues and were &= T e o T Ce———
well as numerous acidic herbicides, such as 2,4-D, therefore excluded from alkaline hydrolysis. To keep the === B -
MCPA, fluazifop, haloxyfop and imazamox. number of analyses involving hydrolysis moderate, hydrolysis = B o -
This project aimed to localize relevant compound-matrix- was only performed when residue levels indicated a potential = T e rrm——
origin combinations, to identify and solve substance- and benefit from the additional step. Low-level findings were mainly E===r ] e . T ——
matrix-specific analytical challenges, and to assess the associated with 2,4-D in various types of commodities, such as === o -
degree of conjugation (hydrolysis factors) of various pulses and spices. Alkaline hydrolysis was also conducted for eeemm—— " ——. T —
acids across different matrices. Ultimately, the collected some compounds that do not include esters and conjugates In = M s BT T——
information should help other labs in their sampling and their residue definition, such as imazamox. Er T e 5
analysis prioritization and strategy. In the table on the right, instances where the MRL was fesee ™ e — -
nominally exceeded are highlighted in red. Where the MRL et ————aem— ErE——
_ was exceeded after deducting the expanded MU of 50% are [ — P B T Crm——
Fumigants: SF, EO (2-CE) and PH; additionally highlighted in bold. Alkaline hydrolysis resulted in Ee==— e a1
PH,; and SF were analyzed via Headspace-GC-MS. EO seven additional MRL exceedances. In addition, in three cases fum=— T o T T ——
was not analyzed as such but rather via its reaction  (1x chia, 1x peas and 1x pinto beans), exceedances remained s —— o o 11—
product 2- chloraghanol (2-CE) using a QUEChERS-  after deduction of the 50% MU. L e ——
based method (i2:3). o _ | o S e -
A Table 4: Positive findings and detection frequencies of acidic herbicides after [e=
SF was not detected in any of the samples, while only  AH-QuEChERS. N T T T
five samples contained residues of 2-CE (4x pepper, | = B =
1x coriander), with one black pepper from Vietham  2Z:2 T 3 e | o B o
exceeding the MRL. PH; showed a different picture: 21% =2 1 5 CEE e —
of the samples contained residues above the LOQ of &, ; ; S T ———
0.002 mg/kg. Among the 32 analyzed pulses for PH;, 12 ey, ; . T T T T
(38%) exceeded the EU-MRL for PH; of 0.01* mg/kg. mazothonyr 1 ¥
?rli:::i;‘pyr*fh N — 1 gj Hydrolysis Factor HF = = sidue level using QUEChERS
Di qu at and Paraq uat - S ——
Analysing DQ and PQ is challenging as they require to MCPA oo tohonmesie s

employ a variant of the original QuPPe-PO method (see ~ Commodity-specific patterns

&54), Involving harsher extraction conditions while Distinct analyte-specific occurrence patterns were observed
still showmg matrix-dependent extraction yields, which across the investigated commodities. While 2,4-D was the
need to be compensated by using IL-ISs. most frequently detected analyte and occurred across nearly
In 11 pulses (mainly lentils) and 3 linseed samples DQ all commoditly groups, several herbicides showed pronounced
levels exceeded the RL (0.005 mg/kg), with no MRL commodity associations. Haloxyfop and fluazifop were mainly
exceedances. PQ residues exceeded the RL detected In beans, whereas MCPA and imazamox occurred
(0.005 mg/kg) in 33 samples (16% overall), with the EU- predominantly in lentil samples.

MRL of 0.02* mg/kg being exceeded In 18 cases

numerically and in 9 cases (3x chia, 6x pulses) after Figure 1: Detection frequencies (%) of acidic herbicides in pulses and spices.

. 0 Commoditiy 2,4-D 4-CPA Fluazifop Haloxyfop  Imazamox MCPA Positive findings after AH-QUEChERS
deducting the MU ot 50%. geans (V=52 | 0% " 2% T28% T a - % ]
Lentils (N = 21) NSO 4% 3% | >10-30 %
. . P N =22 27% 9% 9% 0-10 %
Table 1 and 2: Samples with PH; or PQ residues above the MRL oo (=22 | 109 ° o - .
Phosphane Country of PQ Residues Beans include adzuki beans, black-eyed peas, broad beans, cowpeas, mung beans and pinto beans.
Country of | Residues Commodity Origin [mg/kg]
Commodity Origin [mg/kg] Beans (dried, black) Mexico 0.021
Beans (dried, brown) | Cameroon 0.026 Beans (dried, red) Mexico 0.030
B dried, b Mexi 0.011 Beans (dried, red) Paraguay 0.044
Bgz;z Ed::gd, gig\évr:;) EZ))(/I;? 0.017 Beans (dried, white) Costa Rica 0.045 S u m m ary an d O u t I O O k E P RW 20 2 6
Beans (dried, green) Libanon 0.037 Black eyed peas Myanmar 0.027 i ] i i i
Seans (ied.wie) | ot spectied | _0.014 Chia b speuied 143 This pilot monitoring analysed 223 dry commodity samples for
eans r!e , W !te gypt : Chi Turk 0.662 . . .
Beans (dried, white) | Egypt | 0023 | S s i ok residues not covered by multiresidue methods. No sulfuryl PM-14
Beans (dried, white) | Argentina 0.035 Lentils (brown, dried) Canada 0.10 . . -
Beans (dried, white) | Argentina | 0011 | [Cenils (brown, dried) | Eqypt 0.025 fluoride residues were detected, while PH, exceeded the MRL
Mungbeans (dried) Argentina 0.011 Lentils (brown, dried) USA 0.11 i .
Peas (green, dried) | Argentina | 0.083 | [Loniis (aroen. dried) | Austala | 0.028 In 38% of the pulse samples. PQ residues exceeded the MRL
Peas (yellow, dried) India 0.017 Mung beans (dried) Argentina 0.030 _ ] .
Mung bears (dried) [ Argentina [ 0.040 In 4% of the cases, whereas DQ findings were all <MRL.
Mung beans (dr?ed) Venezuela 0.024 o ] o
e e Ty Among the acidic herbicides, 2,4-D was most frequently

Acidic Herbicid detected. Alkaline hydrolysis increased determined levels of
Cldic herbicldes several analytes, revealing conjugated residues not detectable
Acidic herbicides were analyzed via both QUEChERS using normal QUEChERS. These results emphasise the Co-funded by

and AH-QUECHhERS (involving alkaline.hydrolysis to importance of monitoring certain analytes requiring special the European Union
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break-up esters and conjugates, method:g_ ) in order to analytical methods.

derive the hydrolysis factors (HFs, reflecting the degree SSS)e)

of conjugation). To reduce the impact of matrix effects on
SR

measurement, ILISs were used where available.
Measurement was performed via LC-MS/MS in the ESI-

neg. mode. Baden-Wir ttemberg




	Folie 1

