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Hay for livestock feeding — Method validation

Susan Strange Herrmann and Mette Erecius Poulsen
DTU, National Food Institute, Kemitorvet, 2800 Kgs. Lyngby, Denmark. e-mall: sher@food.dtu.dk

Table 3: Pesticides and

Background: Analytical procedure: metabolites validated on hay

using QUEChERS method
Hay and grass may account for up to 100% of the feed for

. L Homogenisation
dairy and beef cattle. Thus hay may be of high importance of test material e
for the pesticide residue exposure of livestock. Hay was
therefore chosen as test material for EUPT-CF12 carried
In January/February 2018. Method performance using |
QUEChERS according to EN 15662 and dSPE employing C:M‘I’E:g

lHing ety o

Azinphos-methyl

(sieve size 0.1 mm)

three different kits (Tabel 1) were studied for a selection of ;
analytes (Figure 1). Using 1 gram of sample QUEChERS W7
(EN 15662) performed equally well or better than when = s

Azoxystrobin
Beflubutamid
Benalaxyl
Bendiocarb

mOdlfymg the method by using one of the three other Extraction procedure employed for the validation e
PE kits. 402 pesticides and metabolites of pestici | . e
dS tS O peSt C deS a d etabo teS O peSt C des WEIgh 1 g hay (mIIIEd tO flour) Bror.n.u oooooo le Metaldfehvde
were therefore validated on hay using QUEChERS _ . . = o
_ _ _ Add a ceramic homogenizer and 10 g water and shake briefly ot
extraction according to EN 15662 and analysis by LC- TETY B T . e
. _ ml acetonitrile and shake vigorously by hand for 1 min. i e
MSMS and GC-MSMS. The pesticides and metabolites Crtan, Ao et
: : : : : Add 4 g MgSO4, 1 g NaCl, 1 g Na, citrate dihydrate and 0.5 g S e
Valldated are IISted In Table 3- The Valldatlon WaS NaZH Clrate SequIhydrate Shake Vlgorously for 1 mln EEEEEE)EET;;ZI EEE;}ZEE{E
rform N rdance with the r Iremen lin N : : iotominhos ean ety
performed in accordance with the requirements outlined Centrifuge for 10 min at 4500 rpm o o
SANTE/l 18 13/20 1731 C::ormbephc?ls Mono;rotophos
' Transfer the supernatant to a 15 ml tube and store in the freezer e N
(-80°C) for 1 hour or over night. Thaw until slush ice consistency
and then centrifuge for 5 min. at 4500 g phiomiron Ofursce.
Table 1: Test of dSPE procedure for clean-up i B Transfer 6 ml of the supernatant to a 15 ml tube containing 150 Cnosifuron i
of QUEChERS hay extracts S— - mg PSA and 900 mg MgSO, and shake for 30 seconds. Slilizimpresay Oasifuron
dSPE kit Supel™ QuUE | Supel™ QuE Supel™ QuE Supel™ QuUE Verde Centrifuge for 5 min. at 4500 rpm Egtlfyg"rj Ethtmthty“ly'
(55228-U) | (55446-U) (55233-U) (55442-U) gl Pration methy
Content 150 mg 150 mg 50 mg supelclean | 480 mg Z-sep+ To an aliquot add 10 pl/ml of 5% formic acid solution in oot ambda rendimetrl
supelclean | supelclean PSA PSA 400 mg supelclean PSA g : : ' g sl i
oA 15 mg Supelolean | 45 mg Supelciean | 80 mg Supelclean ENVI- acetonitrile. Dilute the extract 1:1 with acetonitrile and analyse by P e
900 mg ENVI-carb ENVI-carb carb Y LC- and GC-MSMS gl Permethrin
MgSO4 900 mg MgS0O4 900 mg MgSO4 | 1200 mg MgS0O4 PR Ay
A n al yt i C al S et u p Duelf’::gteon-s-methyl- EEEZZTzne
Suitability samples low | samples with samples with providing high recovery of _ o , , il N e oo
according to | in fat, moderate levels of | higher levels of | all pesticides, including GC(EI)-MSMS: 5 pl injection on a TG-5SILMS (30mx0.25 mm ID, 0.5 um film thickness) i Phosphamidon
provider chlorophyll, | chlorophyll and chlorophyll and problematic planar column, detection in MRM mode with 70 eV ionisation, source temp at 180°C and transfer Dciobni painten
and carotinoides carotinoides pesticides, in samples line at 250°C. il E;zfnrér;erButoxide
carotinoides containing high levels of e - iimicrb-desmethy
chlorophyll LC(ESI)-MSMS: 1 pl injection separated on a Acquity UPLC, BEH C18 (1,7 um, 2,1x100 plon irimitos methy
mm) column. Gradient elution going from 98% water w. 0.1% formic acid and 0.02% e Procymidone
Recoveries following dSPE proc. 1-4 ammonium hydroxide solution to 98% methanol in 10 min. lonisation in both positive and e proforya
200 negative mode and detection in MRM mode. ST Propamocar®
150 i Propyramide
Results: T e
100 ?ES,\F,’ 'ispgggf Table 2: Overall results for validation performed on hay using QUEChERS (EN
= dSPE proc. 2 15662) with sample size reduced to 1 gram. (* recoveries for chlorothalonil was 47%) odmoron Vot
o 459 prc. |
proc LOQ (m g/kg) ReC Ove“ eS RSDr Endqsulfan: bepta Pzrimethanil
® dSPE proc. 4 Total no.  odconazol i
0 . Ethalfluralin Quinoxyfen
o Q @ @ 9 © RS o 0.025 0.05 0.5 Range Mean Range Mean | validated ST S
S) N 4 O ) Y Lo O Ethirimol Sedaxane
# & S e o
% S & = 2 Q¥ GC-MSMS | 219 39 38 | 59(47)*-128 93 2-28 10 296 s spinetoram
. LC-MSMS | 214 58 25 69-120 87 1-20 7 297 evamithos e
Figure 1: Recoveries of selection of pesticides spiked into blank hay . . . il e
. . . Total no. of validated compounds excluding duplicates 402 B N
samples (0.05 mg/kg) using QUEChERS extraction with dSPE P g dup
according to prOC' 1_4' Eencfxag:op-P '?':lguco:azole
RT: 5.80 -21.61 ItenprZ;Z;T\rin Iz::;zerr:z i
. . 1ooooooooo§ :II\_I.IE):OEQ Eenprop?din h Ie::u:):r.\ zzzzz
Conclusion: QU EChERS (EN 15662) gave satisfacto ry OSSN 1fog05sior i Tembotiene
- - 850000000? 24513 :::r(\);n Iefbult:\(/\lli?r:e
extraction of analytes from hay (Figure 1, Table 2). In total 800000000 N o ono T
750000000 — | TIC MS Fenthion sulfone Tetradifon
. . ] = = — | 180201stO0O Fenthion sulfoxide Tetramethrin
402 pesticides and metabolites of pesticides were 700000000 * > e i
: 2 600000000 Bl e
validated. 296 were GC-MSMS amenable compounds and £ ss0000000- it T
£ 500000000 v i
297 were LC-MSMS amenable. An LOQ of 0.025 mg/kg § 50000000 | iy orce
o 40000000(%: Fluensu Ifone Thiophanate-methyl

were obtained for majority of the pesticides and 200000000 J\

ZSOOOOOOWE Flumioxazin Tralomethrin

metabolites (see Table 2). zomooanoo: | o
From inspection of GC-MS full scan chromatogram the POSSIIINE - ﬂ | ﬂM JL N =
DU B8 N VSN I IR ONY SN | 0% -~

Fluopicolide Triadimenol
Fluopyram Triallate

] Flurprimidol Tricyclazole
o) ‘ p y

hay extract obtained with QUEChERS (EN 15662) was ° ‘ e S

Flutriafol Trifluralin

found to be relatively low Compared to the amount of co- Figure 2: GC-MS full scan chromatogram of QUEChERS hay extract (1 ¢ fatlT Trfsuluron-methy
_ sample)(blue line) illustrate that the level of co-extracts are relatively low compared to [ vaiteolte
extract observed for oat (Fiqure 2). the levels found for and QUEChERS oat extract (5 g sample)(red line). o el
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