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8 . Guidelines

" For Good Laboratory Practice

- Chemikaliengesetz der Bundesrepublik Deutschland (ChemG) §19, sowle der Anhange 1 und 2in
- der Fassung der Bekanntmathung vom 25. Juli 1694 (BGBI |S. 1703) und den Anderungen vom
- 20. Juni 2002 (S. 2090 - 2130)

. - Environment . Dlrectorate OECD, Serles on Prlnclples of Good. Laboratory Practlce and-
" - . Compliance Monitoring, No. 1: The OECD" Principlee of Good Laboratory Practtce (as revised in
1997), Env/MCICHEM(Qa)W Paris 1998 , .

- For Residue Analysls

- . European Commission,- Durectorate General Health and Consumer Protection, *Guidance for
generating and reporting methods of analysis in support pre-registration data requirements:for
Annex |l (part A, Section 4) and Anneéx |ll (part A, Section 5) of Directive 91 l414 *, working
document SANCOI3029/99 rev. 4, dated 11/07/00 -

7 - Test and Reference Item
The test item, aiso used as referenoe ltem was provided by the Sponsor along with a Material Safety .

Data Sheet and a Certificate of Analysis. The referénce - Item was reanalysed. Coples of the
certificates are presented in Appendlx g, ‘ :

Name: flutrisfol :
Chemloal Name (IUPAC) {RS)-2, 4 -dlﬂuoro-u—(1H-1 2,4,-triazol-1 -ylmethyi)benzhydryl
-alcohol’ :
‘ ,Chemlcal Name (C.A) - (t)-a-(z-ﬂuorophenyl)-a-(4-ﬂuorophenyl)-1H—1 2, 4-triazole-1-'
. © . -ethanol-

Chemical Abstracts number . 78874210
Chemical structure: s

- Fiutriafol

Batch No: . a8 ASJ-10005-01
- Date of analysis: - a) 22-Jan-2004, .
E - b) reanalysis on 02-Nov-2005
CertficateNo:.~ - .~ analyhml report REF 168-01
Date of the certificate: . .. - @) 08-Mar-2004,
- ‘ : b) 257Nov-2005
Expiration date: .. a)Jan-2008
. b)Nav-2009
~ Appearance: . white,solid

" The Pesticide Manual, C-D.S. Tomlin (editor), 13" edition, British Crop Protection Councl, 2003
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- Safety instructions:

Further Active Substances

' Flnal Report
"Molecular formula: ,CQGH,;,F,NgO _'
'Molecular mass: © o 301.3-g/mol
Storage conditions: . <- 18‘C

' do not’ take in, do not Inhale and avoid skin contact

The following active substances were lnvestigated to. exdude any |nterference with ﬂutrlafol when _
applying the method of this study . .

Tebuoonazole

. Name .
- Chemical Name (IUPAC)

Chemlcal Name (CA.): -

Chemlca! Abstracts number
" Chemicat structure:

Batch No:
Purity:

- Date of the certificate:

Expiration date:
Appearance:

* . Molecular formula: .
" Molecular mass:

Supplier: o
Storage conditions:

. Safety Instructions: o

‘ Flusilazole: .

Name:

~ Chemical Name ({UPAC):. .
" Chemical Name (C.A.).
Chemical Abstracts number:

tebuconazole '

" (RS} p-chlompheﬁyHMlmeth)d~3-(1rl-124-mazol1-' o

ylmethyl)penmn-a-ol

h _A(:t)-cz-[2—(4—chlompheny1)ethyi]—a—(1 1dlmethy1ethyl)-1H-1 24-
- triazole-1<ethanol -

107534-86-3

. 21017

08.0 %
30-Oct-2002 . ..
01-Oct-2008

 colourless _cfySt!a'lline-éolid ‘

CiaH'z»;CIN:,O

' ‘307 8 glmol

Labor Dr. Ehrenstorfer-Schifers, Augsburg. Germany
4-8°Catthetestfaciity -

' do not take in, do not inhale and avoid skin contact ‘

' ﬂusllamle

bls(4-ﬂuorophenyi)(methyl)(1 H-1,2 4—tnazol 1-y|methyi)silane )
1-[[bls(4-ﬂuorophenyi)methyis"yl]methyﬂ-1H-1 2, 4-Mazole

85509190

! The Pesticide Manual, C.D.S. Tomiin (editor), 13™ edition, British Crop Prdtecﬂon Council, 2003 :
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Chemical structure: -

. BatchNo: = = - 21218

: unty C 99.5%
" Date of the cerhﬂcate - 23-Jan-2003
Expiration date:  01-Jan-2007
Appearance: _ v ooloudess crystalline’ solid
~ Molecular formula: C1eHisF2NaSI
'Molecularmass: - 315.4g/mol 4
. Sdpplier. ) , ©° . LaborDr. Ehrenstorfer-Schéfers. Augsburg, Germany
Storage conditions: . - - - 4~8°Catthe testfacility
Safety instructions: _ do not take in, do'net inhale and avord skin contact
_ Tost System

-The test system cons}sted of soil !eachmg water, groundwater and sandy sorl

‘Substrate Materlal

Groundwater was taken from a groundwater weII in Rredstadt-Cmmstad south Hesse Germany.
Untreated soil leaching waler was colletted: from a test field in Riedstedt-Crumstad south Hesse,

‘Germany. Due to the small amount specimens 'of several sampllng events were pooled.

Soil was collected from- the same test field. The sod was charactertsed as 2 predominantly sandy
loam. The material was taken from the top horizon (0 — 30 cm) and from sub-soil layers around -
40 cm, 80 cm and 120 cm. The fotal. sub-soil was-combined and. blended The fop soll was -
homogenised aswell. =~ =~ .

o The soll was collected befare the beglnning of the study . and no:claim of _GLP comphance is made for

this sampling event and the detennlnatron of the dry weight equrvalent

Residue. Analysis _ . _
- An analthl method for detennination of flutriafol in drinklng, ground and surface water was supplied

by the sponsor (Chemiriova method 80000123, Doc No. 435-004). The extraction principle of this - ‘
method was incorporated in a new method which was developed to enable a.more sensitive and

4 ~ specific detection of flutriafol at LOQ of 0.05 pg/iL in small water volumes of water. The. modified
‘method is summarlsed in Secﬂon 10.1 and described in detall in Appendix 1. '

Starting point far developing a procedure to determine flutriafol in soll was a method supplied by the
sponsor (analytical method RAM 057/04, Doc. No, 434-003). The method was; madlfied: with respect
to the extraction technique, chromatography and detection. Instead of refluxing. for one hour the

analyte was more efficlently extracted using ASE (acoelerate solvent extraction) tachnique. A LC-MS- -

. MS system was used instead of a GC-NPD system In order.to increase the ‘sensitivity and specHicity
- of the method. The modiﬂed method for soll is eummansed in Sectlon 10 2 and descrlbed in detall in
_Appendix 4,
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10.4

M

_Resldue Analysis of Flutnafol in Groundwater and Soll Leachlng Water — 3ummary of the
“Method -

. 30 mL of soil water was e‘xtracted wrt'h dlchloromethane The extract is evaporated to dryness
~reconstituted in a solvent mixture of acetomh'llelwaterfformlc acid (50: 50 0.2; v/vlv) and analysed by
"~ LC-MS-MS. ,

.The analyte flutnafol was deten'nlned by analysing the characteristic transltlon miz 302. 07 S mfiz233

. (cleavage of the- triazole moiety) An additional transition m/z 302.07 ~» m/z 123 was used to confirm
" the results. -

Reeldue Analysls of Flutrlafel in SOII - Summary of the Method

Approxlmately 10.¢g of soil was. extracted with aoetonltrlleMater (pH 9) by means of ASE technlque _
An aliquot of the extract equivalent to approximately 2'g of soll was partitioned into dichloromethane.
The extract was evaporated to dryness, reconstituted in a solvent mixture of acetonitrile/water/formic
acit (50:50:0.2; viviv) and analysed by LC-MS-MS. The analyte flutriafol was determined by analysing

- the characteristic transition m/z.302.07 - m/z 233 (cleavage of the tnazole molety) An additional
fransition m/z 302 07 - m/z 123 was used to confirm the results '

. Limit of Quantlﬂcatlon
The followmg limits of quantlﬁwtlon (LOQ) of flutnafol were conﬁrmed

‘Water (groundwater and leaching water): - LOQ at 0.05 pglL L
~ Soll (top soil and:sub-sell): o LOQ at 0.005 mg/kg

.Valtdatlen

The modified methods were. valldated for the substrates groundwater soil watar and sorl from the top
layer and the corresponding sub-soil of a test field. .

The groundwater and soil leaching water was fortified wrth flutriafol at ooncentratlon levels between
riominal 0.05 pg/L and 0.5 pg/L. :

. Soil specimens were. fortlﬂed with flutriafol at ooncentratlon levels ranging from nominal 0.005 mgfkg

10 0.5 mg/kg.

As . stlpulated in the EC gurdellne on residue enalylical methods {doc. Saneo/3029199 rev. 4
11/07/00), the method was consldered as valid if the following criterla were fulﬂlled

- theblank values are not hlgher than 30 % of the LOQ

- - the mean recovery at each. fortification level and for each substrate Is within the range of
70 -110 %, Ideally with the maan within the range of 80 -100% .-

- 'the relative standard deviation for each fortlﬂcatlon level and: for each substrate is< 20 %..

' - Since the pmposed LC-MS-MS method was hlghly speclﬂc an additlonal conﬂnnatory method was - ‘

not necessary.

Inveetlgatlon for lnterferenoes

Due to the LC-MS/MS technlque the method was oonsldered as hlghly specrﬁc However, the

specificity was particularly investigated with regard to the plant pretectlon products ﬂuslazole and
tabuoonaeole which were applied to the test field in the past

.~ Standard solutlons of the two agents were prepared at a ‘concentration level of approxlmately
10 ng/mL using the same solvents and analysed under the same condibons as applied for the

analysis of flutriafol.
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Validation of Sampling Devices

Device for the Collection.of Soll Leaching Water

© The parts of the sampling devices intended to be used to callect soll leachlng water were made of

ceramic, plastic material, or glass. These materials were investigated by simulation the samplmg

: proceduree in the laboratory to make sure that the material dld not. affect the vahdlty of the analytical

results. c
These tests were performed accordmg to the followmg prooedure : '
- Purified water was fortified with flutriafol at a conoentralion level of about 0. 2 pgiL

- The sampling device oonslstlng of a suction probe made of ceramic, polyamlde tubes and a glass

bottle were assembled in the same mannar as mounted under ﬁeld conditons. More technlml
detalls are illustrated in Figure A 7 - 1 of Appendbt 7. ' o

_ . - The fortifled water was passed through the device at the' minimum possible vacuum. Thls was

- 122

" approximately 50 mbar. Under these oonditions about 300 mL of water were. drawn through the.
. system within 3 days.

- The test was perfonned at amblent temperature and under reduced Ilght
- The concentration of flutriafol was determined according to the va_Ildated:method. :

) The experiment \rves mpeated once to confirm the resuls obtelned.: .

Devico of the CoHectlon of Groundwater :

The equupment to pump ‘groundwater from the well into the semplmg bottle (polyethylene) consisted
of plastic tubes (polyvinyl chlonde (PVC) and silicone mbber) and a perlstaltlc pump (see Figure A7-
2 in Appendix 7).

- Groundwater was lortiﬁed wlth ﬂutrlafol at a ooncentratlon Ievel of about 0.2 ug/L

- Two units were assembled as shown in Flgure A 7 2

- 1 L of fortified groundwater was pumped through the system iinto. each reservolr bottle by means of i
‘the perlstaltic pump : e

- - The testis performed at amblent room temperature;

- The concentration of flutriafol wae-detennin'ed‘ according to the velidabd ‘method'.
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14 'Devlatlons from the Study Plan o
 The foHowing items and prooedures devlated from the study planto whlch the sectvon numbers refer..
Section 10: The sub-soil was taken from approximately 40 cm, 80 cm and 120 cm depth and.
- homogenised. Therefore.the homogenised specimen covers a range from
_ approximately4o cm t0 120 cm instead of 30 cm 1o 90 cm. '

. Section 12.3: - The groundwater for the storage stabiltty test was fortiied by mistaké with near
- : 0 25 yg/. of flutriafol instead of 0. 20 Mg/l as proposed for the nominal concentratlon. ,

Section 12.3:  Groundwater-was. stored in glass bottles at amblent temperatutes The actual
» .amblent temperatures ranged from 12-19°C lnstead of 16=-24°C,
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" Appendix 1 Reeldue Anaiytical Method o'f Flutrlaf_ol In Groundwater-and Soll Leaching Water -
" A1-1 . General Infonnatlon on the. Analytlcal Methods .
The valsdated analytical procedures to delarmlne flutriafol in- so:l and groundwater are described in '
‘this appendix. The recovery data are tabulated in Appendlx 2. A typlcal wllbratlon curve and typlcal-'
chromatograms are provided in Appendlx 3.
Al1-2 ~ Summary

'30.-mL of soil water is extracted with. dlchloromethane The extract is evaporated {o dryness,'_
. reconslituted in a solvent mixture of acetonrlﬂle waterformlc acld (50 50 0. 2 vlvlv) and ahalysed by
- LC-MS-MS. : L . ‘

.. The analyte flutriafol is datermmed by analysing the characlenstlc translllon miz 302.07 - miz 233
- (cleavage of the triazole molely) _

" For confirmation the transntlon mlz 302 07 —; mlz 123 ls used

»A1 3 Equlpment and Materlale
A1~ 3 1 Laboratory Equlpment

: -.Shaklng machine. model RSU-310R ITS :
- Centrifuge - _ " "model GR 422, serial no. 20303213 - Jouan ,
' R Analytiml balance = " model BP 210 D, serlal no. 50707526 D95»09-011 Sartorlus
.“ o Top loading balances model 31008, serial no. 40608510 Sartorlus -
B model GS 3200-2 'serial.no. 81103161 - Kem -
Ulrasonicbath . modet DK102-Bandelin . . S
~ Ultra pure water unit . - model Elix 3 UV.and Mill-Q. 185 Plus - Milllpore
Nitrogen evaporator ~ model NeVap.112 - Organométion -

model NeVap 111 - Organomatlon
: ;modelWBRso ETG -

~ Micro plpette - model Mlcroman. rﬁerent slzes Ablmed Analwen-Techmk

"A1-32 Glassware and Ccmeumable Mateﬂals

~ Volumetric pipette* ’ different sizes, quality "AS" or equivalem leschmann or Brand
© Volumetric flask* =~ . . dlﬂ'erant sizes.
Pasteur pipettes
.Graduated cylinder - different sizes
Glass bottle* ~different sizes : .
Sample vial 1 mL with PTFE sealed crlmp—on mps CS-Chromatographle Service '
Microvial . - 100 pi and 250 pL fitting into the 1-mL sample vial . . »
i :Sample vial L mk% mm x27 mm, glass “EPA vial®, part no. VT2400010A AZ- '
Screw cap - polypropylens (PP) part no. c*rz4sm1os AZ-Analytlk
Sepum . SIUPTFE, part no. CD2223025- AZ-Analylik .

Note: Glassware marked with * has'to be cleaned wlth aoetone prior to use




.'StudyNumbor';lF-b41061'59540 S FlnalReporl B o Page 32 0f93

‘A1-33 - Reagents o .
Acetonitrile’ purity’> 99.8 %, partno 1 14291 Merok

Acetone purity 99 %, part no. 1142 - Promochem ..
 Dichloromethane  purity >99.9 %, part no. T162.1 - Roth

Formic acid . ‘purity 98 — 100 %, part no. 1 00264 ‘Mearck

Ultra pure water o ultra pure water from the ultra pure water apparatus

. | A1 34 Solutions . . . .
Acetonitrilelwater . 700 mL of aoetonitnle and. 300 mL ofwater (pH 9)

“ pH®, (70:30, viv)
Eluon( A " 998 mL of utlra pure water and 2 mL of formic acid -
, Eluent B _ - 998 mL of acetonitriie and 2:mL of fomﬂc acid

aoetoniu'ileMatarlfonnlc- 500 mL of acetonltrile 500 mL of.ultra pure water and 2mLof formlc
* acld (50:50:0.2; viviv) acid

CAl- 3 §  Preparation of Canbration and Foitification Solutlons , ,
Stock solutions of ﬂutnafol are prepared in acetone for callbraﬁon and foniﬁeatlon

To prepare fortification solutions” aliquots of the stock solutlon are diluted further 'wlth acetone to -
nominal concentrations of 100 pglmL 10 uglmL and 1 pglmL of ﬂutrlafoi “using voiumetric pipettes
and volumetric flasks. '

To prepare oallbration solutions aliquots of the stock solutlon are dIluted with aoet'onitnlel
water/formic acid (50/50/0 2 w’vlv) to nomtnal concentraﬂons rang&ng from 0 2 ngImL to 10 nglmL of :
- the analyte. -

The solutions are stored in a refrigerator at 4-8°C.

' A1-4 Analytical Procedure
A1 -41  Extraction

Approxlmately 30g of the soil water is Welghed exactly into a 40-mL glass vial. Recovery specimens .

are fortified at this stage usmg a standard solution of fiutriafol.. 5 mL of dichloromethane-is added. -
" The capped vial is placed on a shaking machine and shaken for approximately 1 min. Thereafler the

vial Is centrifuged at 10 °C and 2500 rpm-for 2 min. The lower organic phase Is removed by means of

a Pasteur plpeue and transferred into another 40-ml. glass vial. The solvent partition is repeated

twice.

The organic phases are comblned and evaporatad to dryness (water bath at 40 °C) The remainder is
. reconstituted with 1 mL of acetonitrile/waterfformic acid (50:50:0.2; viv/v) and ultrasonically agitated
- for 1 minute for complete dissolution of the analyte. if necessary an aliguot of the final extract is

diluted further with the same solvent mlxture to fit the peak size of the ana!yte wlthm the callbratlon
' l’aﬂge o . ,
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“A1~4.2

LC-MS-MS Apparatus

HPLC apparatus Serles 1100 - Agllent consistlng of
Degasser model G1322A =
Pump " model G1311A - '
Injection-system - - model HTS Pal - CTC Analytics -
Columnoven =~ . model G1318A including swltchlng valve and spiitter (1 1)
. Control module. model G13238
LC-MS-MS System - - mode! API 3000, serial No 010340204 Applied Blosystems
Vacuum-pump model DS602 - Varian
Nitrogen generator - model NM20ZA - Peak
Chromatography - Analyst, Version 1.2 and 1.4.1- Applied Blosystems
software - o : :
A1-43_  HPLC Operating Condltions - -
' Column: 4 c8 Hypurlty 5 pm 150 x 3 mm —MZ Analysentechnik
- Eluent A: - 0.2 % formic acld in water
- Eluent B:- - 0.2 % formic ac¢ld In aoetomtrile
Gradient: Time [min] Eluent A (%) Eluent B (%)
“0.00° o 80 ] 1. 10
500 | 50 B0
800 L 50 | I
810 : 0 - .- .| 80
S 11,00 . - 10 N 90
-11.10 . C 90 ) : 10
) -13.00 _ ..490 1010
Flow : ' 0.6 mL/min ‘
injection volume: - 20l
Column temperature: B -40°C .
Sampletraytemperature o 10°C" o
Program for switchmg vaive: towaste: - . Oto4min
to LC-MS-MS: - 4to 10 min
» towaste: . . 10t0 13 min
Elution time: futdefol  ~73min
‘A1-44  MS-MS Parameters

The parameters, in particular-the gas flow conditions, are typical but may vary sllghﬂy The exact ‘
masses of the fragments are depending on mass calibratlon and tuning condltuons Therefore thelr ‘

decimals may vary slightly.

Turbo jon Spray: . o
x-axis . pasition &
y-axis position -2
Nebulizer gas - - alr, position8. -~ -
Curtain gas

nitrogen, position 12
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Co!lision_gas ‘ »nitr_ogen, position 8
Auxullary gas 4 air, 5500
- Scanning method;
- Period ' 1
Retention window - 0-10min
lon spray voltage 5000 V
‘Temperature - 400 °C
lonisation mode ES+
_ Scan type MRM
Q1 Mass 302.07 amu (parent lon)
~ Q3 Mass S 123. 00 amu (daughter fon for. quamatwe confi rmatlon)
" Q1 Mass o 302. 07 amu (parent Ion) S ‘
Q3 Mass . 233 00 amu (daughter ionfor quantrﬂcatlon)
Declustering potential L 28V
Focusing potential : 130V -
Collision energy . -39V (m/iz302 - m/z 123 amu)
23V (m/z302 > m/2233 amu)
* Colision cell exit potential .~ 8V (miz302 - miz 123.amu) "
: . 14V (m/z302 - mlz 233 amu)
‘Entrance potential 10V
lon energy 1 . ~ 1000V
lon energy 3 o -~0.500 V.
Dwell ) .. 500 msec
Deflector . =220V
Channel electron muitlpher 2200V

Al-5. Cailbratlon and Evaluation -

The chromatographic system was calibrated by measuring calibration: solutions Interspersed between .
" the extracts of the speclmens At least six different concentrations were measured dunng the
analysis of one set of specimens.

The peak area of ﬂutnafol was’ measured and a calibreﬂon curve was ‘calculated using equation {1).
The calibration curves ranging from 0.2 nglmL to 10 nglmL of ﬂutﬂafoi were llnear wnh a correlauon
coeﬂ'lclent typlmlly above 0. 998

The evaluaﬂon of the f‘nal extracts was performed by means of the regressmn curve.

The calibration ‘curve and further calculations -such as mean values and &tandard devlatlons were
calculated according to Funk et al. The results were calculated in terms of the d!menslon fuglt] .
assuming a density of 1.000 g/mL of the welghed water specumen ,

The results were-calculated using Microsoft Excel 87 SR-2 and Microsoft Ofﬂoe Excel 2003 The final '
results were rounded at the end of the calculation prooess ‘Slight deviations may be obtained and
- can be explained by rounding effects when recalculatlng the results from the data given in the feport

' Examples for the calculation of the concentrahons of ﬂutriafol are demonstrated In Section A1 6.1.
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A1-8

) o b

Calculation

The calibration .curves were catculated from the areas of the wllbratlon solutlons versus - thetr ‘
correepondlng amount ﬂutrlafol reference ltem using equatlon 1) . : . -

M : ,fya+bx
* where y = peak area [unlts] .

' x = amount of flutriafol [pg]

a = ordinate intercept [units]

b - = slope of the curve [unltslpg] :
The amount x of the analyte in- the specimen was calculated using the transformed equatlon “ a)

where. = X = amount of flutriafol In the injected volume of the extract {pg]
Yy = = paak area [units) A
" ab = = curve parameters from (1)

: _The concentration: Cof ﬂutnafol in' the specimen was 'calculated from X taklng into account the

injéction volume, the specimen welght, and the final volume using equatlon (2)

o S XV,
2 - A - oc=21E
(@ A - - VW - }
where ¢ o= analyeed concantration of flutriafol in the specimen [ug/L]’
o x o= enalmd amount of flutriafol in final extract of the spedmen [pg]
Ve = final volume of the extract L] -
7 = injection volume {uL] )
W = specimen weight [9] mL)
The recovery rates were eelculated aocordlng to equatlon 3y
. - 10
@ o ..R=-C %
' o ‘ Cm
" where R -recoveryrate [%] : :
c = analysed concentratlon of flutriafol in the Speclmen [ugIL]

Coom = nommal concentration of flutriafol In the specimen o]
If blank values must be subtraeted the peak slze of the blank was submcted from the fortlﬂed peak

A1 8.1 Examples of Calculatlon

. The examples for the. catculation are given for the speclmen 010/3248059-A derlvlng from the control

water’ speclmen 01 0/3248059 which was fortlﬂed w:th 0.050 pg/L of flutriafol.

30.03 g of water (speclmen 010/3248059) was fortified wrth 1. 526 ng of ﬂutrlafol correspondlng to a
concentration of 0.0508 ug/L. The fortifted spectmen was extracted ‘on 23-Mar-2004 and was

-analysed on 23-Mar-2004. ,
A first order curve was calculated from the data of an _external catlbratlon The conespondtng plot of' i

this curve is shown in Figure A 3 -1 of Appendlx 3.

, The oontent of flulrlafol was calculated aecordlng to equatlon (1 a)
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13555 88 + 580. 487
. 463555 763

(18) =00305 .

where

,1 3655.88, peak area after subtractlon of the blank [units]
_“amount of flutriafol [ng). -
- -580.487, ordinate Interoept [umts]
- 463555.763, slope of the-curve [unltslng}

Tm XS

The concentration C of flutriafol: was calculated from ' x of equallon (1 a) taking into aocount the o
lnjectlon volume, the speclmen weight and the ﬂnal volume using equal:on (2) o :

. ’ ) . 00305 | S ' Hg{
2 c-——-———-—~=o.osos«—- .
@ R 20 003003 ‘ [LI]
where . :C 'oonoentratlon of the analyte [ngL]
- X 0.0305 ng, analysed amount of flutrlafol In the lnjected
S volume )
Ve: . . 1.00 mL, final volume of the: extram adjusted for
. - chromatography
-V - 20 L, injection volume
w: 0 03003 kg, speclmen welght [kg L]

“The recovery was wloulatod according to equation (3)

0.0508 - 100

3 . REC=-—2—— 100 %
@) o 00508 ["]
“where  REC: - recoveryrate[%] '
‘ , . . Cpgee: .. 0:0508 [ugl), analysed conoenlrallon lnthefortlﬂed
" specimen

“Cror:  0.0508 [pglLl conoentratlon of the fortlfled reference tem -
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Appendix4  Residue Analytlcal Method of Flutriafol in Soll ‘

4 =1 General Infomatlon onthe Method

 The validated analy!ical procedures to determlne flutriafol In soil are described in this appendlx The :

recovery data are tabulated in’ Appendnx 5 A typical callbratvon curve and typ}cal chromatograms are
provided in Appendix 8.

4-2  Summary of the Analytical Method

" 10-g of soll was extracted with acetonltrﬂelwator {pH 9) by means of ASE. technlque An aliquot of the
extract equivalent to.approximately 2 g of sofl was partitiohed into dichloromethane. The extract was -

. vivi) and analysed by LC-MS-MS. The analyte flutriafol - was determined by analyslng the .
* characteristic transmon m/z 302.07 — miz 233 (cleavage ‘of the trlazole moiety). : .

For confirmation the transition m/z 302.07 - m/z 123 was used.
4-3 Equipment and Materials .
4-31 Laboratory Equlpment
’ Accelerated - solvent _model ASEZOO D:onex

 ‘extractor (ASE).
~ Centrifuge . Amodel GR 422, serial no, 20303213 - Jouan
Shaking machine - model: RSU-310R - ITS-
Analytlcal balance ‘model BP 210D senal no, 50707528 095-09-011 - Sartorius
Top loading balances *  model 31008, serial no. 40608510 — Sartorus . '
' " . “model GS 3200-2, serial no.-81103161 - Kem
Ultrasoriic bath . - model DK 102 - Bandelin
" Compressor - “model 6~ - Jun-AIr co
" Extractioncells = - . 22 ml Dionex :
Cellulosefiter =~ d=18.1 mm serlal no. 3324 Schlelcher&Schuell
Ultra pure water unit . _ model Elix 3 UV and Milli-Q 185 Plus - Milllpore
* Nitrogen evaporator - model WBR0 - ETG
" Drying oven " ‘model FD 115 WTB Binder
Bottle dispenser - model Fortuna Optiflx, different sizes - Graf
: Mlcro pipette . model Mlcroman different sizes - Abimed Analwen-Technlk :

- 4-32 Glasswara and Consumable Matorlals

Evaporatlng dish " different sizes o
Beaker . - . different sizes -
" 7 Volumetric pipette - - different slzes, uahty "AS"orequIvalent leschmann of Brand
Volumetricflask . different sizes . : :
. Glass dispenser - -dlﬁerent sizes
- Erlenmeyer flask -~ - different slze_s"'
Funnel : different sizes
Pasteur pipettes o - '
Desiccator

Graduated cylinder - . different sizes

evaporated to dryness, reconstituted in a solvent mixture of acetdnitrile/water/formic acid (50:50:0.2; " B
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-Glass bottle v drfferent sizes

Samplevial - - 1mL with PTFE sealed crimp-on caps - CS-Chromatographle Servlce
"Micro vial . . ~ 100:uL and 250 L, fitting into the 1-mL sample. vial
Sample vial " 40 mL, 95 mmn x 27 mm, glass, "EPA vial®, '

- part no. VT2400010A - AZ-Analytik . ;o
* 30 mL, 140'mm x 27 mm, glass, part no. VT2400060A AZ-Analytlk

" Screw cap polypropylene (PP) part no. CT24570105 - AZ-Analytik )

~-Septum ~ SILPTFE, partno. CD2223025- AZ-Analyllk
Note: Glassware was cleaned \Mth acetone prlor touse

4-33 ,R_eagents ‘

Acetonitrile - - purity>99.8 %, part no. 1.14291 - Merck .

Acetone " - . purity299 %, partno. 1142 - Promochem - -
Dichloromethane *. purity 2 90.9 %;. part no. T162.1 - Roth
Ammonia o purltyz 25 %; part no. 1.05432 Merck
Silicagel60. - .- -partno. 1.07734 - Merck ' o
- Seasand . partno. 1.07712 —Merck, cleened with acetone
‘Formic acid : ' purity 98 — 100 %, part no. 1.00264, Merck" -

Uttrapurewater - ultra pure water from the ultra pure water apparatus -

4 - 3.4 Solutions

Water - 1Lultra pure water-adjusted to pH 9 by the addition of ammonia

Acetonitrile/water - 700 mL. of aoetonltrlle and 300 mL of water (pH 9) -
pH 9, (70:30, v/v)_ o
© Eluent A S 998 L of ultra pure water and 2 mL of formlc acld
" 'EluentB -~ 998 mL of aeatomtnle and 2 mL of formic acid’

' acetonrtnlelwaterlfonmc - 500 mL of aeetonltrlle, 500 mL of ultra pure water and 2 mL of formic ‘

acid (50 50:0.2; viviv) - acld

Preparatlon of Callbration and Fortlﬂcetlon Soluﬁons

' Stook solutlons of ﬂutrlafol were prepared ln acetone for eallbratlon and forttﬁcetion

- -To prepare fortlﬂoatlon solutlons allquots of the stock: solution were further diluted wlth acetone to -

- nominal c.onoentratlons of 100 pg/mL., 10 pg/mi and1 pglmL of ﬂutrlefot
To prepare callbratlon solutions aliquots . of ‘the stock solutlon were dlluted with o

acetonitrile/water/formic acld (50.50/0.2 vIvIv) to nommal eoncentrat'ons rangmg from 0.2 nglmL to .

- 10 nglmLoftheanalyte

The solutions were stored ln a refnge:ator at 4-8 ’C

‘Btendtng of Laboratory Spodmens S

The top soil specimen 010/4064641 was. homogenised manually Each of the composite sub-soll -

specimens.010/4080442 (used as the substrate to validate the method) and 010/4102048 (used as.
the substrate to investigate the. storsige .stabllity) derived from 200g of ‘each the soil specimens
010/40646853 (from around 40 com dépth), 010/4084854 {from around 80 cm depth), and’

. 010/4064655 (from around 120 ¢m depth) The sofl was comblned and manually blended unttl visual

' _ homogenelty
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4-8 Analytical Procedurs
4 - 6.1 Extraction ' : R .
Approximately 10 g of the blended soll material was weighed exactly into a-glass. dish. Recovery '
specimens were fortified at this stage using a standard solution of flutriafol. After the addition of 5 gof.
. sliica gel the mnxture was homogenised using a pestle.

. The mixiure was filled into the ASE extraction csli (22 mL) and the remalnlng volume was ﬂlled-up
_ 'with sea sand. The extraction (ASE) was performed: with a mixture of approxlmately 30 mL of-
acetonitrile:water at pH 9 (70:30; viv) at 100 °C and a pressure ‘of 2000 ps| (number of cycles: 3;
purge time: 100 sec; static time: 5 min).

4 —-8.2 Solvent Partition -

Approximately- 6 g of the speclmen extract (equivalent fo. approxlmateiy 2 g soil) was filed into a
40 mL EPA vial, diluted with 20 mL of watér at pH 9 and extracted 3-imes. using §-mL portions of
- dichlsromethane by manual-shaking for 1 min. After each extraction step the dlchloromethane phase
" was separated by centrifugation for 2 minutes at 2500 rpm and 10 °C.

: The organic phases were combined and evaporated to dryness by a stream of nitrogen (water bath at :
40 -°C). The remainder was reconstituted with 4 mL of acetonitrile/water/formic acid (50:50:0.2; Viiv)
' and-ultrasonically agitated for. 1 minute for complete dissolution of the analyte. If necessary an- atiquot
. of the final extract was diluted further with the same so!vent mlxture to fit the peak size of the analyte
‘within the calibration range. . _

4- 6.3 LC-MS-MS Analysis

 4-8631 Apparatus
lquid chro

HPLC epparatus - Series 1100 l\gllent conslsung of
Degasser : model G1322A -
Pump mode! G1311A :
Injection system mode! HTS Pal - CTC Analytics

. Columnoven : . model G1316A including switching valve and splltter {1 1)
GControl module - model G1323B o

' . Detector:

LC/MS/MS System “model AP! 3000, serial No. 010340204 Applled Bloeystems
Vacuum-pump model DSB802 - Varian

. Nitrogen generator model NM20ZA - Peak

- Chromatography software: S Aneiyst, Version 1.2 and 1.'4.‘1"-'jApplled ‘Biosystems
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4-6832 HPLC Operatlng Conditlons
Column: C8 Hypurity, 5 ym, 150 X 3 mm -MZ. Analysentechnik
Eluent A: - 0.2 % formic acid In water
-+ EluentB: 02 % formic ac!d in acetonitrile - ‘ _
Gradient: Time [min] EluentA(%) ~ Eluent B (%)
' 0.00 90 - -0
. 5,00 50 50
8.00 . 50 50 -
. 8.10 10 80
11.00 10 . b o
1110 80 . | .10
13.00 0 e 10
- Flow: 0.6 mbmin
Injection volume: . 20 pl. -
Column temperature: _ - 40°C
‘Sample tray temperature: 10°C
Program for switching valve: to.waste: 0 to 4 min
Lo o : - toLC/MSMS: 41010 min:
A - towaste: 10 to 13 min
- Elution times: flutrlafol- . ~ 7.4 min
.’ , 4-833 MSIMS Parameters

The parameters. in particular the gas ﬂow condltlons are. typlcal but may vary sllghtly The exact
masses of the frapments are depending on mass callbratlon and tuning conditions. Therefore their

- decimals may vary slightly
x-axis
y-axis
Nebulizer gas
Curtain gas

- Collision gas’
- . Auxullary gas

athod:
. Period . o
. Retention window -
lon spray voltage
Temperature -

lonisation. mode
Scan type

Qt Mass
Q3 Mass
Q1 Mass
Q3 Mass

position 5

position -2 -

alr, position8
nitrogen, position 12

. - nitrogen, position 8 .

alr, 5500

"

0 - 10 min

5000V,
400°C

ES+
MRM

302.07 amy (parent !on)

' 123 00 amu (daughter Ion fdr quatitatlve conﬂrmation)

' 302 07 amu (parent lon) . :
233, 00 amu (daughter lon for quantlﬁcatlon)
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‘ . Declustering potential . 28V
Focusing potential . 130V
Collision energy K 30V (m/z 302 - m/z 123 amu)
o 23 V.(m/z 302 - m/z 233 amiu) -
Coliision cell exit potential - 8V (miz302 » miz123amu)
e 14 V. (m/z 302 - m/z 233 amu): -
Entrance potential : 10V ' '
fon energy 1 , 1000V .
- lonsenergy 3 : - 0500V -
- Dwell- - © . 500'msec .
Deflector -220V
Channel electron multrpller : 2200V

4- 64 Callbratlon and Evaluatlon ;

- The chromatographic system was calibrated by measuring calibration solutlons lnterspersed between .
the extracts of the specimens. At least six different’ oonoentratlons were measured during- the .
analysis of one set of speclmens o !

" The peak area of flutriafol was measured anda calibratlon curve was calculated uslng equatlon (1).
The calibration curves ranging from 0. 2 ngtmL to 10 ng/mL of the- analyte were linearwitha ~ -
correlation coefficient above 0. 998.

The evaluation of the final extracts was performed by means of the regresslon curve
' The calibration curve and further celculations such as mean values and standard deviations were’
calculated according to Funk et al. /2/. The results were calculated: uslng Microsoft Excel 97 SR-2
“and Microsoft Office- Excel 2003. '
" The final results were rounded at the end of the calculatlon process, Sllght devlatlons may be

‘obtained and can be explalned by rounding effects when recalculatrng the results from the data glven
.in the report. ,

4-84. t _ Calculations

The calrbratlon curves were calculated from the areas of the callbratlon solutrons versus their -
. correspondlng amount flutriafol reference ltem usrng equatlon M:

MG : _y-a_+b x‘ ‘
‘where  y. = peak-.ama‘[cps]
' X . . =amount of flutriafol [ng]
a = ordinate Intercept [Unltslng] :
, : b . =slope of the curve [units] - : :
- The amount x of the anaiyte In the specimen was calculated uslng the transformed equatton (1a)
(1a x =
(1a) =% |
where x = amount of ﬂutriafol inthe Injected volume of the extraot [ng]
' y = relative peak area [cps]

ab =curve parameters from (1)

" The concentration C of flutrlafol in the specimen was calculated front x iakrng into account the - :
injection volume, the speclmen welght, the dry weight equlvalent and the ﬂnal volume using equatron
L¢3 . S
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- L x-V,'E
@ C=xE' "1
A W E, ‘
where . C = analysed cancentration of futriafol in the specimen (ing/kg]
x  =analysed amount of fiutriafol in final extract of the specimen [ng]
Ve = final volume of the extract [mL]
Er - =total welght of the extract from soll material [g]
'V, =injection volume (TR
W =specimen dry weight [g] -
E,  =aiiquot of the total extract taken for further olean-up and analysis [g]
The recovery rates were calculated according to equatton (3)
, C 100
- (3) .
o | Cm .
where R = recovery rate [%] -
' c = analysed concentration of ﬂutriafol In the speclmen [mg/kg]

Chom.~ = nommal concentration of flutriafol in the specimen - L
If blank values had to be subtracted the peak size of the blank was subtracted from the forttﬂed peak. .

4-8, 4 2 Examples of Calcutatton

The fortified soil specimen 010/4064641 -A was selected as an eXampIe The. speclmen derived from
the untreated soil specimen 010/40846841 (top soil 0 — 30 cm). 10.02 g of the specimen was forttﬂed
with 0.05085 g of flutriafol corresponding to a oonoentratton of 0. 00507 mgkg.

The fortified specimen was extracted on 31 -Mar-2004 and analysed on 31-Mar-2004

The peak area of fiutriafol was measured as 21479 units. Slnce a blank value (estimated

< 0.0001 mg/kg) was detected in the correspanding non fortifled specimen 01 0/4084641 the peak
needed correctron resulttng ina peak area of 21334 9 units.

" Alinear eatlbratlon curve was used to mlcutate the amount of ﬂutnafol aocordlng to equatlon (1a).
* Standard solutions with eight different concentrations were measured to generate the callbration
curve. The corresponding plot of this curve is-shown in Figure A6 - 1 of Appendlx 8.

The coefficients of the calibration curve were a = -1277.65 [umts] and b = 5281 35 729 [unltslng}
-Usrng the transformed equation (1a) the amount of ﬂutriafol In the injected extract was
S 213349+ 1277.65. ‘
1 S X=— ' = 0.0428 [n

" The concentration C of was,datculated from x of equatlon 1a and the tabulated 'measured data;
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2 o2 0042842001 oy | e ]
B 120-10.02--6.05 kg -

~where  C - = concentration of flutriafol [mglkg]
x . =0.0428ng

Ve, =4mL.

Er =2911¢g
v,. =20pL
W' =10.02g
Ex =6.05¢9 -

The recovery rate of the fortlﬂed specimen 010/4064641-A was calculated according to equatlon (3)
taklng into account the nominal concentration of 0.00507 mglkg :

) - R=-(EO4—1'-1-99.=81[%] |
DG ~0.00507
 whéere = R - - ‘=recoveryrate [%]
c =0.0041 mg/kg -
Cpom  =0.00507 mgkg

. The resldue conoentnatlons were wlculated by means of prepared spnaad sheet tables






