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LC-MS/MS Analysis of Neonicotinoid Insecticides in Honey:
Methodology and Residue Findings in Austrian Honeys

Giina Tanner' and Christoph Crerwenka®
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ABSTRACT: An analytical method for the simultaneous determinstion of redldues of clght neonicatinold {nsecticides and two
micfabodibes i aney using LC-MS VS was developed and validated T approschies of agmdle preparstion were investigared, with
i final rrathiod Involving aochondinile extraction and subsequent ceamip by dispersive solid phase sxracrion (QuEChERS typel.

Validdaton was based an

analynis a1 thece fortification levels and showed satlefctory reooveries (40— 1 149%) azd hegh

prechsion (Rl berween 17 ard 1259 ). Low limits of detection ansl guantificstion cowld b schieved for a0l analytes raciging fros

048 b 5 pe g amd frovm 2 i 10 g /g, respaceively, Livestigations of Austrian lomey samples reveated the presence af acetanspeid,
thizclaprid, and thiamethoram residues in boney; however, no @il cacveded the maximam sesidui: Bmdts, On verige, lower
Iwawy samiples contained neonicotinohd nessiues in higher guantities cosnpared 10 forest honey simples

REVWORDS: neonicotineid insecticides, pesticide reaidues, honey, QuECHERS, LCMS/ME

B INTRODUCTION

The relatively new group of nennicotinmsdy comstiutes 3 clas
nl'hugh]r potent Imwecticided, which woere dﬂdﬂpﬂi I a series of
sptheses from nier g sobssimed ketene aminales’ The so-called
first-gumerstion neonicotinodds {acecmiprid, imidadopeid, niten-
o, and ehlacloprid ) ape characterined by 2 6-chions 3 pyridyle
heturiscyele, the second-generation compounds {clothisnidin and
thiamethowim | contain o 2-chloro-5-thiasobd moiety, whereas

befangs to the thind generation and features o
J-wtrahydrshiranyl group | Figare 1) Adclitonadly, Sonlimid
which (s chanacterived by 4 4 trifflaoromethyl 3 pyridyd growp,
Treifoeitly assignid to the neanicotinokd group, New nesalcoti-
nolds are continuing i be developed to date” Neonlootisoids
m o very specific way @ sgonits on the posboymapiic nicotinic
acetylchaling mcepiar of the insects central nervous system,
L:Lﬁlgnunckwnfllgnd o Déstinct ad s of
nemnicotinndds anc their bigh elfscacy, sdectivity, and plin
siyigumicity 2 well a ity eflect and versatile appication.
A harther erucial fictor for the mocess of neonscotinedds is thee
ane of a crossaesisance to lnger-established insecticide
clatess yoch ar cathamales, onganophosphates, or synthetlc pyr-
dib.ﬂﬂirlpjnﬂ' wlisgh ANy pests Fave d:w_‘lu’m.! risdssInces gy
the yeam. The versatile application. of neomicotingid insect:
ey cxwers oy cmps ranglivg froen cereali and vegetables b
varioos Fuk ol

Upoa the ue of nessacolinnids 21 2 messure of pest mantage.
ment, bensclicial insects such 2 husieybees moy alo be alfected,
Mepenading on the spplication form of neomicotisoid ansecticides,
dfiffierent mutes of ;

sprays can contambiate the blossoms of plants on and beside
wﬁmmamui,ﬁwwmm
dight. The same ways of exponme cn abs ocur upon abeasios
anel envirsnnvental drifi of necnicotinids. contained i eed
dressings during the % Addivionally, neanicps
il appliedd in seed dessings are istributed in the plans, 30

r ACS PUblCEHONS © ot e et seasey

baneylees might tme Imty contact with them through dedr
presence in podei or nectar, When honeyboes come disto contact
with necnicotinoids, the (msectckles may be taken slong into the
bezhive, and resilues may finally be found in bee products such
as hoaney, For different neeaicotinabd resiles mazimam residue
Timits In honay have been set by the European Union (EL)
sangliang froim 10 o 200 gy [ Tabde 1), The residu delimitions
af avctamiprid, Senicamid, and thiamethocam abso inchode pne
metabualite each [ Table 11,

Mae tn the widespread application of heonicotmoid Insectl-
cides, appropriate analytical methods for the detection dnd
quantification of Useir vesidies in honey are requined. In recent
years sevorsl publications have reported analytical methads for
the analyss of pesticlde residues in haney. A review of chramsto-
graphic methodds® provided an overview ol the ipproaches
cimpliryed for the amissction of pesticide residues from honey
an well as the chromatographic methods wsed to measure them.
In terms of peonicotingids, must of the neported multircsidie
myetbiods incladed ane or more: substances from this gronp ol
Enzecticides. With regard te methods foousing on the snalysis ol
resklues of the neonbcatimoid oy, pa have been published
dealing with fruits and vegetables ™ a8 will as foodenall of
atifrinal mu Only a small number of pueblacations have
specihically tangetee the analysis of neomostneid ressdues in
bomey ™'~ Whereas tie methods by Scbdaing and Sclwmick!”
and Kamei'! foised anly on inldsclepeid and its metaboliies,
Fidente et al"” incloded avetamiprid, imidachoprid, thiacloprid,
and thaamethoxam in their method n terms of sample prepura-
i, dllerend Jﬂprwhts were employed i these studies.
Whereas Kamel™ urilived o msodifbed (mEChFRS mrﬂ-p;qi“
supplemented by subsequent solid phase exmraction using 3 Gy
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