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N1SLATIUDINISHAL YD

1. MswSeuIMsawdaduaady (Minimal Salt Medium, MSM)
NM5LPSENRNSIALUTLOURABLTTAMAINTIENNTA AT RAZAS TS e Fatl

a5Ladl
1) NaHPO,12H,0  14.678 A3y
2) KH,PO, 3 N3
3) NaCl 05 N3y
4) NH,Cl 2 n3u
5) MgSO,7H,0 0.513 nsu
28013

azawasAlTssumMenaaniWine s 9uTU (Phosphate buffer) 10 mM ag
Ufulsinmsanineliidu 1 8es dluidndedeniotsindemiudule fenmgd 121 °
Huszezinan 15 wiit seliduiaduasinsilureadiniunisendelngidnisnsesi
nIEAWNTOTIEIUIATITY 0.20 m
wewg © Mawievewnsidsadeidueaduviandedfududiunay Sovay 1.5 uasfad
anniovaz 0.1 Tarsinsiluneainsanisawanluoinis 60 aaniudodns

2. N1SATENDITLAULD (Nutrient Agar, NA)
nMIwsELeIMIAsuTueligUnsaluaz I swiey Al

DINTLALNTDVEA NA 28 N3y

& = v ) v A v v a o
azatgIMsAguteduemeUINaukarUSuUSInsanvneliily 1 Ans iy

[ 1
U A 1%

° v 24 0 & o A a 0 a
ﬂqﬂﬂl’sﬁa@'}ﬁﬂmaquﬁLsﬁaﬂ'nllﬂuvl,@ V]Qmﬁ@]ll 121 C L‘fJuij 15 U
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MSINZIIRReIMALANISINAYLYD (Spread plate technique)

1. n’mwwztﬁaﬁ'wLwﬂﬁﬂmim?im%a (Spread plate technique)
nsINEEeamelansINaELTe (spread plate) Wuiansinzdatitetfus o
Telatvosgaunddfiiguuemadonde  Fiflenesiazannandunadnuaslaladves
Punasliie Sedneanden il
1.1 N15199919UUU 10 serial dilutions
1.1 T 1 wa. Famuduvesdodiusomaialasnite uldnasniifiv
Foowasadie Usinas 9 ua. wenlidniu agldifudamutueaidefissduauiieais

10"

1.2 Vdadamuduroandeily (107) 1 ua. ldnaeniifinionsUasnide
U31as 9 wa. wenlidniuas @ udamuduvosdofissiuamundons 10°
1.3 Yadanuduveadeiild (10%) 1 ua. ldvaoaiiiionasnide
U31ms 9 wa. wehlmdniu agldifudamutureaidofissduanuiiess 10°
Tnsdumounsideansinegauandllunmi n2-1
1.4 hluldseluduneuil 2 FasmsmeiEsauunasie

Tube 4 Tube = Tube >
k J 1 10 2 10 3 0
Mixad 9Iml 9ml 9ml
broth saline saline saline

culture

AN N2-1 TUMBUNISYIN Serial dilution

1.2 NISNNLYALUU Spread Plate J9umaundl
2.1 58YTRYAMIBE1N TUNYINNITNASBITIAUEIIYBIRIUNIZLTD
2.2 UiUmfn9819Usu195 0.1 Ua. a9FLALIATINANIULNILLTD

wanslilun1ni n2-2 (a)
2.3 JuUviUAIFUAILea (spreader) luueanesediduduiosas 95uaILBes

' Y ) = ¢ A &1 a ~
witkmUieauagvauinnesiiowsnueanaseadiuiuesn wansliluniwi n2-2 (b)
2.4 dhwisuwimindesuiealumnlnaueanssediniiviin wasUaseli
[
Wy



wamalilunindt n2-2 ()

2.5 thuisufundeguiueaindedelihauaumsteuay i ¥
Lilviedufatureuduluvesnumnede wandlilunmil n2-2 ()

2.6 Juwiafunassuinuealuneanesediiutuiosas 95 uaziia

LoaNeged
drufulagliuvisuiunzueudnnes dunilvauneanesedluivun Uaeeliduwaziily
indeidouuafiisnulunumndeiivde dursunundadeuanianing n2-2
2.7 nduuedsliduiitomamnzdessfuuy wihlualu

IR PITGHRRIVR

2.8. dunadnyazvadlalainusinguazsiuiuiulelail

il
AT
e i
41:4
.
SN |
- : 1
(@)
(b)
/"_’:- i —
e g
R
.'-::'
ANy
) . v!I
e =0
— \ 1:‘._\._. —i 1
LN Ve
T =2 = e _-.'-"':'

(o) (d)

= & & v - &4 &
AN N2-2 YUABULNIZLYDAIYLNAUANITINAYLYD
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nsvinliwauIgnsalewmaila Streak plate
1. mMsvinlilau3gnaniewmaila Streak plate

MANN1IVINTLENBITUIEMEULDMSIE8UTR (culture medium) fip Agsias
wonielurlalalatinens (single colony) anuudsindeidulalaiinetfuenlalu@nu
sUTHANuaY wagananURne dWelivsuinludeuiele lnefiseavdenaadl

1.1 Tquiliewiie (Loop) Weleiiseandnraeniidivesiemaiinlasmniae
(Aseptic technique) AsuandtunIng n3-1

[} ||§ = //‘ 32 —
~
i ¢
"J I". A 3
‘-.\___\/ I L
(n) (@)
\
\ \
3 |
b

)
4
N

)

AN N3-1 NsaeamemAtinlaoniye
1.2 ¥ns Streak WevlegUany loop asuuaumwiieniownsiteadenlanieull
WA7 PREANUTERATE Y etlTunaunsil
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1.2.1 Aarhaumnzideliiidesihaiismeiiovaen loop Wiluldie
wandlunmd n3-2 (n) wéraon Loop fiillouuni3uogyinnng streak Aituiinaneias 1 Tng
Tuszn119n15 streak azApslilinliRIvesoIUAN

1.2.2 5le streak AUsauTivneEs 1 gl Loop senughidelne
skl 91nturinlel loop Wuadeensumsiiveuvesomsideatelndy fuusia
neLaY 1

1.2.3 muanumsdelveglusumisiiunzaudmiunig streak U3
fufivaneiay 2 udihnis cross streak TnsgaEuduazegivTnmiufivaneiay 1 udwhns
Streak fiuSvmuTivaneay 2 fanmil n3-2 (a)

1.2.4 il streak vsnaiuiivaneas 2 udlii Loop sennghidelae
Al n§eantiuil loop Wuadaemsunsfiveuvetonmsideaielndy fuusia
NUELATY 2

1.25 muaumizidielogluiusiivngandmiunig streak Ui
fufivaneiay 3 udwihns cross streak TnegaEuduazegivTnmiufivaneiay 2 udwhns
Streak fiUshauiivaneiay 3 finmil n3-2 (@) Svnnduduannsavhnig streak fiudin
Nufimneas 4 16

1.2.6 ndvTunsdeudninlutilugumdemunugumni 37 esauuaidea
Funan 24-48 s udrdananisaliadyvende
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(@)
(n)

(A) )

AN N3-2 FunsunIVILeUIgVsmewmailla Streak plate
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n13sEYEENUGLUANLSY

The isolates were identified by 16S ribosomal Ribonucleic acid (16S rRNA)
sequence analysis. In brief, each bacterial culture was grown overnight. The genomic
DNA from each culture was extracted using a standard boiling method. The 16S rRNA
gene fragment was amplified from the genomic DNA by the polymerase chain
reaction (PCR) wusing the bacterium-specific primers: a 63f-forward primer
(5’CAGGCCTAACACATGCAAGTC3’) and a 1387r-reverse primer
(5’GGGCGGWGTGTACAAGGC3’). A 25-ul PCR reaction mixture was prepared according
to the manufacturer’s protocol (Fermentas, USA). The 16S rRNA amplification was
performed in a thermal cycler (Perkin Elmer model-2400, USA) with the following
conditions: 94°C (3 min), followed by 30 cycles of 95°C (1 min), 55°C (1 min) and 72°C
(1.5 min), with a final extension of 72°C (5 min). The PRC product (ca. 1,300 bps) was
then cloned into pGEM-T Easy vector (Promega, USA) and transformed into
competent Escherichia coli DH5a cells. The plasmid DNA was then isolated using the
QlAprep Spin Miniprep kit (Qiagen, Netherlands) and sequenced. The partial 16S rRNA
gene sequence of the isolates was analyzed using the nucleotide BLAST (BLASTN)
algorithm of the National Center for Biotechnology Information (NCBI).
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N15gaudLNTY

nsfeudunsuardessneusietuneunsnioualasietsarduneuniséon
Aunsy Fdisavidundasoluil
1. nmswmsenalannaunisdoud Yunoumadl

1) wisugUnsniingg il viaeafiudeiingvhnsiinu usiudlad vhadeide
priieweanaged wazuinnudsuunula

2) WUnmdsuusiuladousnanuualas e musveuwaiaziideuiig
aswualad andunduusualadiidalidounmliogiuang

3) Whadaerenyiiosaudeunn esdeanduseliiu Usvana

10 3und sefeelivaneadodensenuivisdusoue

a) 14sledhedevasntesetie Wilornisdrdeonanvasniuidolnesy s
lalvleduranuunnuasanuly wiushaseulinrasauassulndiaadluraonniuifal

5) dwhadefiiunseindendt Weessnanuasniude uduwUnaen
wagsulndnaaslurannniuiy

6) 1nAeLTe (Smear) ** asuudlaslwsnauiideuls 51L6?}Jaﬁmmmmiiuqﬂﬁ
Futhndulasadeifidn 1 vien LLﬁ%LﬂgEJL%@Iﬁﬂizmﬂuﬂﬂﬁ?m

7) wvhadedosudeunns weiulildluadely
thaladluruadlal 2-3 A%y iledunsilidefauiuiuuiudlad destulalfideongn
mnunualadluseinsduneumstion 3503endI1  Heat fixed  msvinauivinliAnnns
annznou (Coagulation) vaslusAuinlvwadfnunuglan nswssudlannoudondiidnwes
Fanmd n5-1

** N15911 Smear &l 2 35 Ao

1. 5’1LLUF’1ﬁL%‘EJL??EJGEJEILUEJ’]WWLM@’J Tldviadeds (loop) Tendeuds (nens
ihluinlrudounnududoslnin) duaduewnaifonde udenhadedelunseg audiu
Iflwsiuilduuneg lutheawuualasivwionl’ indedslhiuinaunszaeuudlas

2. mLLUﬂmLiaLasmasﬂummsLm (agan) Tmenthnduusiaanidoasuualas
1 Mamam E]'lﬁﬂ‘?iﬁ’NL“UEJL‘UE]LLG]”N’] 1 a%5) udFeivhadodefendellunzuuaiisouy
onsiasndeLfisndnies Yiundhe vunentiudndadelidundiunssaadursnauuy
alad falviusks soaundefimnzdesunaifounnsyansasiiame
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2. wWnviaeannaeivesige
LU Teadluvaen

1.

NUURIUINNADADNAT

3. nageatnelulnauiingly 4. WIIULYIIBLNELLIBDNASY

] a ¢ o | ] Y
AINN n5-1 ﬂ']ﬁLC‘]ﬁEJllﬂbLaﬂ@j@ﬂqQﬂ@uﬂqﬁﬁauaLLﬂﬁll

2. nmsdaudunsy  (Gram's differential staining) fiduneusd

1) Yaladognnasuunzunssdmivdond Tnefuil Smear sgsuuuvend
Crystal Violet asuudlanlmiig duaan 1w

2) &deenanalanmeinduntedaliinarualamung vieldhanvinin
&afly Fandeondeuldihdransis Crystal  Violet azanazneunazuisuudlaredng
597157

3) Fuihigrseenanalasiung aniumen Gram's iodine asuualasauviuiiald
vuglamdunan 1wl Gram's iodine szliAnfuadlantulasarivannsazansvod
ponNHILYa

8) Sreendetduieiude 2)

5) asdeenanunudalanlnenen 95% Lendausansgediiudlan lavliealanaie
UnaulialadiBonduyudeaudligndseenindn  Tudulaideuunsuauazgnuzdnasen
PnaddtlunstlvensuuIndasddiadiuntdueadey  wazlignansesne ueaneged
(Fumouiildinaldiiu 10 Jud)
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6) A199BNFYUIDE195INLS?
7) dauddnAsIniednaas  Safranin (Counter stain) Tgvialunisdau 1 Wi
8) a19@apNMEUIRILIS YD 2)

9) fsalasliuislnefsl3liuiae maﬁlsaﬂsumwsammﬂ alaﬁmmg
wisaivneunsihlugmendosganssminuuuas LansTunauMsSauELnSUR TG N5-2

€

&
-
Elood with crystal viclat
e \\ "

All cells take up the dye

KMake film

&
&
S N

Flood with Lugol's iodirne
\ Vo e

Al cells appear blue-black

i
e
“'\--h._jh "-.‘ . 2
Decolourisa with acetone
N \ -

Gram-positive cells refain the dye complex;

Gram-negative celis are decolourised &

Counterstain with a red dye

Gram-positive cells appear blue-black;
Gram-negative cells appear red

&

N

AN N5-2 TURBUNITTDUAWNTY
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ad a 'S -4 o/
AsN15AT1zvaseasunuluaanasa

1. WnsiezRasidauuaseasunulunaanass
InsAAsgasndanuatensunuluneanesa@9198931n QUEChERS
(s1eavdunsdlude 2.) wisinsiaulimnsanfuiegnwasiniesiielneiiswazidun sl
1.1 a5z
1.1.1 msivuarsnwsiegis
\Rushegshegunsalfifulas msiiuinusesndlasnsudiduiigumad
°c wuludisie
1.1.2 MSm3usiegg
metfegsUsinms 10 ml Buansasansezdlnlulnsd(acetonitrile) e
NIABLARN (acetic acid) Soway 0.1 10 ml aslufmeg1edngnuLavinnIse bl
mnudnanslaiounaslss 1 ¢ wunddeudama-7-lowse 4 ¢ werlddty tludumies
ey 5,000 rpm Wunan 5 wift dufedisfidiunisada 1 ml G RE AN AR NI
SPE wehldnfuanniutuissiemga 13,000 rom LAueeEe 0.5 ml dludasies
fensosfalasuilansm (Gas Chromatography-Mass spectrometry, GCMS) 38n15anin
Wulum1u3s QUEChERS Useansawnisanasesay 80
1.1.3 MSIASIERRIBEI
AT IERieLA3e93TTalgUnsainTradunuuuNaTLAndivl (mass  selective
detector) (34 6890N, Agilent Technologies, @n$goLsn) TnoiA3osdanldiinoguilasu
Im5nsMEEA DB-5 11 30 m X 0.25 mm wagANUUUIWHUAEL (film thickness) 0.25 um
sEuuAnmiagiuuaUinag (splitless mode) (?T’amqmmﬁﬁzwamﬁaaéw
(injection temperature) 71 250 e3AwALTod Usumsiednefisausiazass  (injection
volume) Wiy 1.0 llasans Aergamglifiinou (oven temperature) Busiufi 90 e
Wwalded é’mwmnﬁwﬁmaqqmmﬁL“f]ué’fﬂU'aLLﬂsmqmmﬁﬁLﬁm%u (temperature
gradient program) fuandlumsnedi n6-1  msaszildufadidenduntaing (carrier
gas) Ufudnsnsivad 2.0 lulasanssewnd anseani 9.07 wadl
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M13199 n6-1 lUsunsugaumginldiinsgiansessunulurleanssa

il Tunay Sarmaiatuves aaumnailgaving JTYLLIAN
gaunil (°c) (Hold) (min)
c/min)
1 Sudi - 90 0.00
2| nsviundd 1 20 220 1.00
3 mmﬁm%ﬁ 2 10 280 3.00
4 WEINISHRY - 300 3.50
Pobt 20

1.1.4 Tpsulaunsuansunasgiungueasinuluneanssa
HAINNTIATIEENTUIRTg I TaRanslugULuulasIlauN SUYeEns
Insiluneadanin n6-1 wag N6-2 agnuasinsilurleausing ad 13a1 9.05 Ui

AN N6-1 anwALlATULALNTUYDIANS NS HLUNDE
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150000

A n6-2 losaunuavasansinsiluloa

1.2 MIINTIMNINTEIY
wisuansavarsaasuiifldunanvesansiidauuasiisdesnsiase
Faulunidfeildansinsfiluneaninsgiu (vosudeh Restek Catalog 560935 ANty
100 pg/mL azanglu Ethyl Acetate) NMILATEUYAAIUTNTUYDIATALAILUINTFIUNTEI
Tnanisinanstnsilluneauinsgiuazarglussdlalulasaiiuiu 4 anududu dlvinsei
Usunamnududuarsdieinies GC-MS waziinan1iiAsgsiuiainansnansgu
auduiussgnieududfuresasinsiluneauasiuifldng i agldnsvinnsgiuves

ansiwsilurleadnuaisdanmil n6-3

Profenofos

4000000

3500000 -
3000000 -

“C(g 2500000 A
S 2000000 A
a y = 36388x - 169225
& 1500000 )
R° = 0.9528
1000000
500000
0 LS : : : :
0 20 40 60 80 100 120

Amount

AT N6-3 anwausnsIInsgIUasinsilunea
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1.3 msmuquQmmwiu%umaumsm%a%Lﬂsq:ﬁ
nsmuauauamluiureumsineiannsniidlasnsiege
é’f’;@&hﬂmﬁ"mmmL%m%uﬁaeﬂwd’mi’ﬁmmﬁmswzﬁﬂ%mm (Limit of Quantitation;
LOQ) Wnsfianiniu 2 me/l dmsuansinsilunea Inelun1siingvunsgiuded
f1 R” 11nnd 0.95 uenanidldiinnsmsavaeuussansnmdunounisada Tnans
w3puihfegsidmnududuvesansTnsiTuvea 20 daludiudn vnsatan
33 QUEChERS MntinhluTinseisnedesuialasunlansm (Gas
Chromatography-Mass spectrometry, GCMS) Taanudutuvesansinsilunoals
17 - 22 dwlududin anuasenduanslidiuinduneunisafniiussavsnmniy
Sauay 80
2. WAhanziasnIauuaseasunulunaanasan1uds QUEChERS
Bnseiansidauuateosunulurleanodanianis QUEChERS ianswad
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QuUEChERS

A Mini-Multiresidue Method for the Analysis of
Pesticide Residues in Low-Fat Products

1. Aim and Scope

This manuscript describes a method for the analysis of peaticide residues in produce
with a low fat content, such as fruits, vegetables, cersals as well as processed prod-
ucts including dried fruit

2. Short Description

The homogeneous and representative subsample is extracted in frozen condition
with the help of acetonitrile. After addition of magnesium sulfate, sodium chioride and
buffering citrate salts (pH 5-5.5), the mixture iz shaken intensively and centrifuged for
phase separation. An aliquot of the organic phaze is cleaned-up by dispersive SPE
employing bulk sorbents (e.g. PSA, GCB) as well as MgSO. for the removal of resid-
ual water. PSA treated exiracts are acidified by adding a =mall amaunt of formic acid,
to improve the storage atability of certain base-sensitive pesticides. The final extract
can be directly employed for GC- and LC-based determinative analysis. Quantifica-
ficn iz performed using an internal standard, which iz added to the exiract after the
initial addition of acetonitrile. Samples with a low water content [<80%) require the
addition of water before the initial extraction to get a total of ca. 10 mL water. When
dealing with samples containing <25% water (e.g. cereals, dried fruit, honey, spices)
the size of the anahtical sample may have to be reduced {e.g. 1-5 g) depending an
the load of matnx-co-extractives expected in the final extracts. A brief overview of
the method is shown in the flowchart at the end of this document.

Michelangelo Anastassiades, CVIUA Stuttgart
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CQUEChERS - Mini-Multiresidue Method for the Analysis of Pesticides
Page 2 of 12

3. Devices and Consumables

* Sample processing equipment: e.g. Stephan UM 5 universal

* Automatic pipettes (e.g. for 10-10pL, 200-1000pL and 1-10 mL)

# S0 mL Tefion® centifuge tubes with screw caps (e.g. Oak-ridge from Malgene
3114-0050) or disposable 50 mL centrifuge tubes (e.g. 114x28 mm, PP,
Sarstedt arficle-no. 62.545.004)

+« 10 mL PP-single use centrifuge tubes with screw caps (2.9. greiner bio one ar-
ficle-no. 163270 or Simport/Canada, catalogus no. ToS0-104T)

+ 10 mL solvent-dizpenser for acetonitrile

» Centrifuges for S0 mL and 10 mL centrifuge tubes

»  Powder funnels, to fit for the centrifuge tubes

# 1.5 mL vials for GC-autosampler

# plastic cups (astackable) for the storage of the pre-weighed salt mibdure (e.g.
flame photometer cups 25 mlL art. no. 10-00172 from a) GML-Alfaplast (=1000
pieces) or from b) JURC-LABS, D-91239 Henfenfeld (= 100 pieces)

* Sample divider, to automatically portion the salts (e_g. from Retsch/Haan, PT
100 or Fritsch/ldar-Oherstein, Laborette 27). The solids needed for  dispersive
SPE" can be portionated using for example the *Repro® high predision sample
divider from “Blrkle™ using the 10 mL PP tubes from Simport:

4, Chemicals

# Acetonitrile, pesticide residue grade
# NMaClpa.
# Disodium hydrogencitrate sesquihydrate (e.g. Aldrich 359084 or Fluka 71635)
# Trsodium citrate dihydrate (e.q. Sigma 54641 or Riedel-de Haen 32320)
* Sodium hydroxide p.a., whereof a SM-soluticn (0.2 g1 mL water) is prepared
* Bondesil-PSA 40 pm (Varan article no. 1221302310 g or 12213024100 g)
+ (GCB-sorbent, (e.g. Supelco, Supelclean Enwi-Carby SPE bulk packing, article
no. 57210U). Alternatively isolate material from packed cariridges
+ Magnesium sulphate anhydrous coarsely grained (e.g. FLUKA 83135)
+ Magnesium sulphate anhydrous fine powder (e.g9. MERCK 1.06067)
Mobe: Phthalates can b= remowed in a muifle fumace by heating te 550 T (2.9, owemight)
+ Fommic acid conc. (>95%ig), prepare a S % solution (volhvol) in acetonitrile
+ Pesticide Standards e. g. from Riedel de Haen, Dr. Ehrenstorfer, promochem
+ |Intermal and guality control (QC) standards see Table 1

Michelanpelo Anastassiades. CVUA Stuttpart
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Table 1: Potential internal standards (15TDs) or quality control (QC) standards.

Marme of the oompound Log P | Chionne | Exempiary ciw] LI

[octanci- | aloms core. Eco | wPD | msD | MSD | MaWME | MEmes
waler) gl | Eli+) | ci- | E811=1 | BRI
Podential Indtemal Elandarde

FCE 8 ) 2 1] 4 s | e

=CH 18 5.55 3 50 - — -

FCH 28 5.52 3 50 - — -

SCE 52 502 4 1] s s | e

Tri o[ £4.53 - . i - - —— - —

Tris-{1,3-DichiorsopropyT-phosphate 6 [ 50 +4++ —— e - Frey &+

Trgsenyimethans 537 - 10 - - s | -

Bls-nitrophenyt unsa (Acarbazing 3.7E - 0 - - - - - e

Potential Quallty Control Standandc

=CE 138 583 g = —— - = | e

FCH 163 T.75 & 50 A - - ——

Anthracens ior s df 0 analogue) L45 - 100 - - = -

'concentrations exemplary, use acetonitrle as solvent

Annofsfians 1:

The use of more than one infermal and quality control sfandards is recommended fo
enable recognition of errors duwe fo mispipetfing or discrimination during partifioning
or eleanup.

In fhiz method the infemal sfandard (ISTDY) iz employed atf an eary sfage of the analyfical
procadure (comparable fo 3 swrogate sfandard). To avoid overesfimations of resulfs if is
important that the compound wsed as ISTD does nof experience any significant losses
during the procedure (2.g. higher than 5%). Whan analyzing i and vegeifable samples
thiz crterman is generally met by all compoundsz lizfed in fhe fable above.

In the caze of samples with higher faf confent, however, the situation is different. Since the|
solubilify of fat in the acefonirie layer iz very limited, excessive sample faf will form an
additional Iayer into which analytes may partition and get lost. The exfent of lazses de-
pends on fhe amound of [pids in the sample as well a5 on the polarity of the analyfes with the
mast non-polar ones showing the highest lozees. In the presence of elevated faf amounis
fe.g. = 0.3 g fat’ 10 mL acefonitrile) it is thus recommended fo employ the infermal
standard af the end of the procedure (to an aliquof of the final extract] assuming fhe vol-
ume of the arganic phase az being exachly 10 mL. i should be furthermore nofed thaf the re-
coveries of pesficides having very low polarify (e.g. hexachlorabenzens and DOT) will drop
below T0% sf fat contents gresfer than 0,5 g 10 mL scatonifile. PCE 138 or 153 may be
used as surrogate @C sfandards fo indicate or rule outf any significant losses of pesti-
cides. As long 3= one of those fwo compounds shows recovenies greater than 70% i iz fo be
expected thaf thiz will slzo be fthe caze even for the mosf non-polar pesficides.

Michelangelo Anastassiades, CWIUA Stuttgart
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Logses of cerfain compounds (of low polarty and planar sfrucfure) may aizo ooour dunmng
Ligperzive ZPE™ when employing GCB sorbent for chlorophyll rich samples (2= £.3).
Some of the potential ISTD: lisfed above may alzo be affecied. Thiz can be avoided by em-
ploying the ISTD at the end of the procedure, szsuming the volume of the organic phase
az being exactly 10 mL. Anthracene, which shows a very strong affinity fowards GCB
may be used as sumogate QC standard. Anfhracens recovenes graafer than 70% will indit
cate thaf no unacceptable losses of pesticides with very high affinify towards GCE (swch as
hexachiorobenzene, chiorothalond, thiabendazole) have ocowred.

For the preparation of calibration solutions a dilution of the ISTD solutions is neces-
sary according to the amount of extract used (see 6.3).

5. Safety annotations

When using dry ice, solvents, solids and standards the comesponding safety direction
sheets and the safety information on the vessels have to be taken into account.

6. Procedure

G.1. Sample processing

Subsampling of the laboratory samples is performed following the existing regulatri-
onz, directives or guidelines. In the case of fruits and vegetables, cryogenic milling
(e.g. using dry ice) is highly recommended to increase homogeneity and thus reduce
sub-zampling varation and to reduce the size of the sample particles and thus assiat
the exiraction of residues. Cutting the samples coarsely (e.g. 3x3 cm) with a knife
and putting them into the freezer (e.g. -187 ovemnight) prior to cryogenic milling re-
duces the amount of dry ice required and facilitates processing.
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Amnofafions 2

Genemally, comminuiion at room femperafure may lead fo major losses for several
sansifive pesticides but also resulf in un insufficient degree of comminution fhus im-
peding the extracfsbility of residues enciosed in remaining parficles. Furthemmore, fhe
degres of homogeneify achieved iz generally not a5 good as in cryogenic processing
leading fo greater sub-zampling varabons. If the nesessary degree of comminubon
cannot be achieved with the means svailable in the Isboratory, the use of larger zam-
ple amouwnts for analyzie (scaling up) andfor the wse of Wira-Turax during the firs? ex-
fraction step may help fo overcome these problems (see below).

Samples with 3 water content befwean 25 und 80 % (= g. bananasz) require the ad-
dition of wafer fo achieve a fofal of 10 g wafer (when 10 g sample iz employed).
FProducfs with 3 water content < 25 % (=g flowr, dned fruits, hansy, spicez), fhe
sampde amount may hawve fo be reduced and waler has to be added sz showmn in the
falkle befow. The added water should be af a low femperaiure (e.g. <4 1) fo compen-
sates the heat developmenf caused by the addition of the saltz.

Homogenous samples (=.g. flower] can be weighed direcly info fhe extracfion fube
followed by the addition of the necessary amount of water. To avoid a degradation of
sensifive pecticides, the femperaiure duning fhe exiraction shouwld be kept a5 low as
possibie. When dealing with inhomogeneous samples which are difffcult to com-
minute {2.g. dried fruifz] waler can be added before processing fo assist com-
minution. In thiz case a larger amaunt of the produce (e.g. 500 g) iz weighed and the
appropriats amount of water is added (for dned fruitz for example 750'g). The mix-
fure iz then comminuted (preferably with fthe help of dry ice). Gold wafer should be
uzed here as well, fo reduce the requirad amount of dry fce. An aliguat of the reculfing
homogenafe is wsed for furfher sample preparafion as described below.

Table 2: Water addition for several sample types

Sample type Weigh Water Annotation
Gerealz 5q 10 g
Dvied fruids 5q r.h5g Water can be added dur-

ing comminubon sfep.
12.5 g homogenafe is

uzed for analyaiz
Fruits and vegefables 10g }
= B0 % waler confent
Fruitz and vegefables 10g Xg X =10 g — waler amount
25-80 % wafer confent in 10 g sample
Honey 5q 10g
Spices 24q 10 g
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6.2,

Extraction/Partitioning

10.0 g £ 0.1 g of the comminuted homogenous and frozen sample are weighed
into a S0 mL centrifuge tube, 10 mL acetonitrile and the ISTD solution (e.g. 100 pL
of an ISTD-mixture, containing one or several of the compounds listed in table 1in
the concentrations given) are added and the tube is closed and shaken vigorously
by hand for 1 minute.

Annofsfions 3.

If the zample's degree of comminufion iz insufficient, the extraction can be azsisfed
by a dispenser (e.g. Ulra-Tuwrrax). The dispersing element is immerzed info the
sample/acefonitrile mixfure and comminufion iz performed for about 2 min. sf high
speed. If the I5TD =olufion has been already added, no ninsing of the digpersing efe-
mendt iz necezsary. Neverthelezs, the blender haz =il fo be cleaned thorowghly be-
fore being used for the nexf zample fo avoid cross-confaminafion. When wsing the
dizpozable 20 mL cenfrifuge tubes (see devices and consumabies) the commaon 13
mm digperzing elemeantz can be used. The Teflon fubes however have smaller open-
ings requiring dispensing efementz of amaller dismefers (e.g. 10 mm)

The dezcrbed exfraction step is scalable as desired, 35 long &= the amounts of sol-
vent and zaits uzed remain in the same proparbion (zee balow]. i showd be kept in
mind, however, that the smaller the amound of zample employed the higher the sub-
sampding vanabilify will be. Dunng validation each laborafory should invesfigafe the
fypical sub-zampling vanabilifies achisved when employing fhe available comminufian
devices, ueing represeniative camples confaining incurned residuss.

For recovery studies e.g. 10 g sample iz fortifed wusing 100 pl of 3 pesficide solution
in acefonifrile or acetone. A shorf vibration using a Vorfex mixer may help to digperss
safvent and pesticides well throughout the sample. Forfification using larger volumes
of standard sodubion (e.g. = 500 pl) showld be avoided. IF fhiz is mot possible, a wol-
ume compensation showld performed in fhe biank samples wsed fo prepare mainx
maiched calibrafion solufions, fo avoid differences in fhe mainx concendration of the
final exfract

Blank extracts for the preparation of calbration solubions: The uze of mafrix matched
calibrafion zoluffons iz necaseary fo minimize emors associated with mafny induced
enhancament or suppression effects duning GG- and LG-defermination. The bisnk
mainx should be zimilar fo fhe matrix of the samples to be analyzed and should nof
cantain any detectable resiguwes of fhe amalytes of intereat). The biank zample iz
freafed the zame way az any other zample, buf no I5TD is added during extrachion
and cleanup. (The preparation of calibration solubions iz desoribed below.
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After that add a mixture of:

« 4 g+0.2 gMagnesium sulphate anhydrous,

« 1gz0.05 g Sodium chloride,

« 1 gx0.05 g Trisodium citrate dihydrate and

« .59 +0.03 g Disodium hydrogencitrate sesquihydrate
Itz easier to prepare the necessary number of portions of salts before starting the ex-
traction procedure. The tube iz closed and immediately shaken vigorously by hand
for 1 minute {see annotations on how to prevent the formation of lumips) and centri-
fuged (e.g. 5 min. 3000 Wmin).

Pesticides with acidic groups (e.g. phenoxyalcanoic acids) interact with amino-
sorbents such as PSA. Thus, if such pesticides are within the scope of analysis, their
determinative analysis (preferably via LC-MS/MS neg.) should be performed directly
from the raw extract after centrifugation but prior to cleanup. For this, an aliquot of
the raw extract is filled into a vial {e.g. 200 pL into a vial with micro-inlay).

Annofzfions 4:

= The preparafion of the salt mixturas can be extremely faciliiated using a zample di-
vider {see 3. Devices and Consumables). Az an affernabive the use of porfioning
spoons i helpiu, atthough not a5 precize az fhe divider.

= By adding the citrafe buffaring zalfs most samplas obifain pH-values betweean 5 and
5.5, Thiz pH range iz & compromize, at which both, the guaniifaiive extraction of
sour herbicides and the protection of alkali labile (e.g. caplan, folpet, tolyifuamid)
and acid labile (e.g. pymetrozine, dioxscand) compounds iz sufficiently achieved.
For acid rich samples (with pH=3) the pH-value achieved affer the addition of
burffering salt is normally below 5. To profect scid Iabife compounds the pH-value
can be slevated by adding SN NaOH: for lemons, limes and currants 600 ui, for
raspberry 200ul NaOH solufion iz needed.

& In fhe presence of water, magnesium suiphafe tepds fo form lumps, which can
harmden rapidly. This can be avoided, if immediately affer the addiion of fhe zait
mixiure the cenirifuge fube iz shaken vigorously for a few secondz. The 1 minute ex-
fraction of the entire bafch can be performed in parallel affer the salfs have been
added fo all the samples.
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6.3,  Dispersive SPE:
An aliguot of the extract is transferred into a PP-single use centrifugation tube

which contains 25 mg PSA and 150 mg magnesium sulphate per mL extract (s.g.
for & mL extract 200 mg PSA and 1.2 g magnesium sulphate are needed). The tube

is shaken vigorously for 30 s and centrifuged (2.g. for 3 min. 3000 Wmin).

Amnofsfions 5:

* Co-extracted fat and waxes may negaiively affect the ruggedness of the GG analy-
sig. The co-exfracied fate or waxes can be separated from the extracis fo a large ex-
fent by pufting them in the freezer (more than 1 howr, e.g. ovemight]. Both iz possible,
freezing out of the raw exfract or fhe final exfract affer cleanup and acidification. Af-
fer a2 short centrifugabon, the required amaunt of the shil cold extract iz withdrawn.
Thiz procedurs = for example pplicable for cereals and citrus fruits freafed with
waxes. If has been shown that pezficides and the proposed intemal and QG sfan-

damdz are nof affected by this slep.

Fatz can be slzo effectively removed using CI18 or C8 silica based reversed-phase
sorbenis (25 or 50 mg'mL extract regpectively) together with PSA and magnesium

suifate in the digperzive SPE sfep.

= For zamples, with a high content of carotinoides (e.g. red sweet pepper, carmmois) or
chiorophyll (e.g. spinach, lamb’z lefiuce, ucola, cury kale, wine leaves und Laciuca
vanefies except iceberg lefiuce), dispersive SPE iz performed using & combination of
FZ5A and GCB (Graphitized Carbon Black). The cleanup fime {shaking) iz exfended
fram 30 = fo 2 min. i has to be faken info account, that some pisnar peshicides have
a great affinidy fo the planar sfructure of GCB. Buf recavery studies showed, that no
nofeworthy losses occur, if the extract affer dispersive SPE with GCB shil mainfains
same vizible amourd of chiorophl or carofinoides. The following amourds of GCB/mL
exfract can be used (exemplary): a) 2.5 myg for carmofz, romana leffuce, head lefiuce
and the ke, orb) 7,5 mg for red sweel pepper, spinach, lamb's lefiuce, ruccola and
the like. Please refer fo “Annotations 1" for informafion as regards the use of in-

ternal and QC standards.

« To simplify the procedure it is helpful fo prepare 3 pre-mixfure of pulenzed (1) Mg50.
and GCB (Mg50y to GCEB: 60:1 in caze a) and 20:1 in caze b)). The amount of fhe
magnezium sulphate/5C8 mixture and FP5A fo be employed will depend an the wvol-
ume of aw exfract (e.g. 1 mL spinach exfract will require 157.5 = 160 mg of the 201

mixfure and 25 mg PSA).

After centrifugation the cleaned extract is transfermed into a screw cap vial and pH is

quickly adjusted to ca. 5 by adding a 5 % formic acid solution in acetonitrile
(volivol) (pro mL extract ca. 10 pl).
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The pH-adjusted extract iz filled into vials for gas- and liquid chromatography and is
used for further analysis.

Amnofafions 6

« Following confacf with P54 the pH of the extracts increases reaching measured values of
abowve 8, thus compromising the stabilify of base senzitive pesficides (=.g. capian, folpef,
dichlofiuanid, folyiluanid, pyridafe, methiocarh sulfon, chlorothalond). if the exiracfz are
acidified guickdy fo pH 5 the degradation of sush compounds iz reduced significanty so
that sforage over several days iz pogsible. Af thiz pH acid-labile pesficides (e.g. py-
meirozing, dioxacarh, fhiodicanh) are alzo sufficiently sfable over zeveral days. Only
some very senzitive sulfonyl urea herbicides, carbosulfan and benfuracarb arent
profected sufficiently at pH 5. However, these compounds are sfable af the pH of the
non-acidified extract (affer dispersive SPE) over zeveral dayze. If these compownds are
within the scope of analysiz an aliguot of the non-acidified extract iz used for meas-
urement. If the measurement can be performed guickdy, fhe extract at pH 5 can be used
az well. Carboswlfan and benfiracard (both having individual MRLz) are degraded fo
carbofuran within the samples az well a2 in the extractz at pH 5. Thus, merely if carbofu-
ran iz prezent in the acidified exfract an addifianal nm of the alkaline aliquof iz needed.
Narmally no residues of suffonyd ureas are fo be expected, because the compounds are
very instable and very low doges are used fo achieve a sufficient impact in agriculfure.

« The final extract has a concentration of ca. 1 giml. If GC sysfems with mormal
split'splitiess njectors are used (jection wol. T pl) the fimifz of defection and deferming-
fion achieved are in many caz=s nof low enough. The use of GC-inleis that allow in-
jection of larger volumes (23 pl) and offer the possibility of sohvenf venfing [e.g.
FPTV = Programmed Temperafure Vaponzer) are thus highly recommended. The zolvent
venting profects NPD detectors which can be addifionally profected by delaying the hy-
drogen flow into the NPD duning fhe first minutes of 8 run.

« [f large volume injechion camnot be performed and the desired detection limitz of the
compounds af infersst cannot be achisved, the concentration of the exfracts and, if
necessary, a salvent exchange may be considerad. if GOMED iz employed a concen-
frafion of the extracts by a fachor of four showld be sufficient. To achieve fhiz 2.9 4 mL of
the acidified extract {jpH 5) are transfered into & test fube and reduced to ca. 1 mi af 40
T using a sfight nifrogen flow. Solvent exchange iz an opfion if GG perfarmance wsing
acetonitni iz not safisfactory or if NPD is employed (withowf PTV-injector). For thiz, an
extract aliquof iz evaporated to almost drymeszs at 40 T using a slight nitrogen fow
(zome droplefs of a keeper e g. dodecans can help fo reduce losses of the mosf volafile
compourds) and resolved in 1 mL of an appropriafe sovent The biank exfract (needed
for fhe preparafion of calibrafion sofutions) showd be fresfed the zame way.
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6.4. Preparation of calibration solutions

To prepare calibration solutions a blank matrix containing no detectable residues of
the analytes of interest is necessary. The blank is treated as any other sample, but
no ISTD ks added. To compensate matrix induced effects during chromatography to a
large extent, it is best to choose a matrix of the same sample type (e.g. apple for ap-
ple samples, carrots for carmot samples and so on).

An aliguot of the blank extract is fortified with the desired amount of a pesticide or a
pesticide mixture and a known amount of ISTD solubion is added at approximately the
same concentration as in the sample extracts. Pippetting ISTD solution in the very
same way as in the sample preparaticn (same pipetie, same volume) will help to
minimize systematic emors. This means that a dilution of the ISTD s necessany. For
example 1 mL of the blank exiract is fortified with 1/10 of the amount of ISTD added
to the samples. To reduce malnix induced effects during GC, sample and calibration
solutions should have the same concentration of co-extracted matrix components. To
ensure this a volume compensation may be necessary. In the case of MRL vicla-
tions the guantifications is performed as described in 6.5,

6.5,  Calibration following the procedure of standard additions

In case of suspected viclative residues, or for compounds which are known to cause
severa problems during GC {e.g. strong matrix induced effects), the procedure of
standard addition iz performed for quantification, where several aliquots of the exiract
are fortified with increasing amounts of the analyte of interest. This procedure re-
quires a knowledge of the approximate conceniration of the analyte in guestion in the
sample.

The standard solutions should be miscible with the sample extract solution. Also, all
vialz should have the same end volume and the same solvent composition.

Pipette scheme 1:

[ Additions | Vial 1 [ Vial 2 | Vial 3 | Vial 4
Sample extract 1000 pl 100 pl 1000 pd 1000 pl
{1 sample) (1gsample} (1gsample) | (1 gsample]
Already n- ] Already in- Alrezdy n-
ISTD chaded Already included cluded chudad
Thiabendazole standard - 100 pl 200 pL 300 pl
solution, (2 pofml ) (0.4 pg (0.8 pal 1.2 pa
[ Sobvent [ 200pL [ 200 pl | 100 pL | -
| Final wolume | 1300 pL | 1300 pL 1300 plL | 1300 pL
{exemplary for an expected thiabencazole concentrabon of 0.3 kg — or [LE& pg thiabendazole g

sample)
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The analyte concentration in the sample is calculated using the area proportions ana-
Iyte to ISTD as shown in Fig. 1 by calculating the linear regression. It is impartant to
check that the generated standard addition curve is linear since any curvature can in-
fiuence the slope and thus the result.

Area proporticn
Analyte/ISTD

—  yinbercept
==
siope of the cune

M Added amount of analyte
l«l: absolute amount of analyte in the sample extract before fortifing (y=0)

Fig. 1: Internal calibration using the procedure of standard additions, schematically
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8. Procedure schematical (for 10 g sample)

Weigh 10 g sample intc a 50 ml centrifuge tube (with screw cap)
[

Add 10 mi acetonitrile and e.g. 100 pl of the ISTD solution

Shake vigorously for 1 min (1. extraction step)
|

Add
4 g MaS0x, 1 g NaCl, 1 g MazCitrate dilnedrate und 0.5 g MasHCitrat sesguilwdrate
shake each tube directly after the salt addition shortly
[for lemons, limes, currants +800 pl 5M MaOH)

Shiake vigonously for 1 min (2. exiraction with phase separation)
I

Centrifuge for 5 min at 3000 LWY'min

Option:
Isolate an aliquot of the raw exiract for
the determination of sour pesticides

For fat containing samples: freeze fat out,
for citnus fruits co—extracted wax is removed cvemight in the refrigerator

X ml of the extracts are transferred into a PP single use centrifugation tubse,
which contains X"25 mg PSA and X"150 mg MgS0y

(for samples with high amounts of chiomopihl or carafinoids add GCH a2 well zee £.2)
[

Shake for 30 sec. (when using GCB 2 mim. )
|

Cenfrifuge for 5 min at 3000 U/min

Oyption:
isolate an aliquot of the raw exiract for the
determ. of sulfonylureas, carbosulfan efc.

' mil of the extracts are fransferred imto screw cup vial, and acidified with

™10 pL 5% formic acid in acetonitrile (10 plLiml exiract)
[

The cleaned and acidified extracts are fransfemad into auto-sampler vials and used for the mu

tiresidue determination by GC or LC technigques
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