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1 INTRODUCTION 

1.1 Scope of the method 

BASF method No. l0182/01 is an analytical method for the determination of the active 
ingredient BAS 500 F and its metabolites M500F59, M500F60 500M62, 500M76 and 
M500F78 in water. The described method allows the specific determination of BAS 500 F 
and its metabolites with a limit of quantitation (lOQ) of 0.003 µg/l for the parent compound 
and 0.03 µg/l for the metabolites in water. 

This method was developed at BASF SE, Agricultural Center Limburgerhof, Germany. 

The purpose of this study was to demonstrate the validity of the method by performing 
recovery experiments with spiked water samples. Spiked water samples are analysed for 
BAS 500 F and its metabolites M500F59, M500F60 500M62, 500M76 and M500F78. The 
recovery trials were carried out with ground water, surface water and tap water. 

The spiking levels were 0.003 µg/l and 0.03 µg/l for BAS 500 F and 0.03 µg/l and 0.3 µg/l 
for the metabolites. All fortification levels were analysed in 5 replicates. In addition at least 
two untreated control samples have been analysed per analytical sample set. The analyses 
were performed by one person, with the same equipment, in the same laboratory, within a 
short interval of time. 

1.2 Principle of the method 

50 ml of a water sample material is acidified by adding 500 µl of formic acid and sucked a 
SPE column. After washing with 5 ml acidified water, the column is dried. Elute with 2 x 5 
ml ethyl acetate. Combined extracts were evaporated using an N-EVap at 40°C. 

As matrix effects were observed during method development, matrix matched standards 
were used for calibration. Determination is achieved by HPlC/MS/MS. 

1.3 Specificity 

The method allows the specific determination of BAS 500 F and its metabolites M500F59, 
M500F60 500M62, 500M76 and M500F78 in water using HPlC/MS-MS detection monitoring 
two mass transitions for each analyte. 

2 MATERIALS AND METHODS 

2.1 Test system water 

Three different types of water were used: Surface water (Kelmetschweiher), ground water 
(Water supply Schifferstadt) and tap water from Limburgerhof. 
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2.2 Test and reference items 

2.2.1 Test ltem(s) 

Reg.No. 
BAS Code 
Common Name 
Batch No. 
Test Substance Type 
CAS-No. 
IUPAC-Name 

Purity[%] 
Molecular Formula 
Molecular Weight 
Chemical Structure 

Storage Advice 
GLP 
Expiration Date 

Final Report 

304428 
500 F 
Pyraclostrobin 
01815-183 
PAI 
175013-18-0 
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methyl N-(2-{[1-(4-chlorophenyl)-1 H-pyrazol-3-
yl]oxymethyl}phenyl)-(N-methoxy)carbamate 
99.9 
C19H1aCIN3O4 
387.82 

Cl-o-N,yoJ? 
- W oyN,0,.,, 

/0 

keep in refrigerator or freezer 
yes 
01.Aug.2019 
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Reg.No. 
BAS Code 
Batch No. 
Test Substance Type 
IUPAC-Name 

Purity[%] 
Molecular Formula 
Molecular Weight 
Chemical Structure 

Storage Advice 
GLP 
Expiration Date 

Reg.No. 
BAS Code 
Batch No. 
Test Substance Type 
CAS-No. 
IUPAC-Name 

Purity[%] 
Molecular Formula 
Molecular Weight 
Chemical Structure 

Storage Advice 
GLP 
Expiration Date 

Final Report 

412053 
500M59 
01586-56 
ME 
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methyl N-(2-{[1-(4-hydroxyphenyl)-1 H-pyrazol-3-
yl]oxymethyl}phenyl) N-methoxy carbamate 
99.2 
C19H19N3Os 
369.38 

HO-o-N,NyoJ? 
- W oyN,0,.,, 

,,.....o 
keep at room temperature (typically +25°C) or cooler 
yes 
01.May.2020 

411847 
500M60 
01183-172 
ME 
175013-17-9 
methyl N-methoxy N-{2-[(1 H-pyrazol-3-
yl)oxymethyl]phenyl}carbamate 
98.9 
C13H1sN3O4 
277.28 

,N'-' 0 0 
HN/•~y ~ 

W ,,.,oYN,0 ,,.-

o 
keep at room temperature (typically +25°C) or cooler 
yes 
01.May.2020 
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Reg.No. 
BAS Code 
Batch No. 
Test Substance Type 
IUPAC-Name 
Purity[%] 
Molecular Formula 
Molecular Weight 
Chemical Structure 

Storage Advice 
GLP 
Expiration Date 

Reg.No. 
BAS Code 
Batch No. 
Test Substance Type 
IUPAC-Name 

Purity[%] 
Molecular Formula 
Molecular Weight 
Chemical Structure 

Storage Advice 
GLP 
Expiration Date 

412785 
500M62 
01586-60 
ME 
methyl N-(2-( 1 H-pyrazol-3-yloxymethyl)phenyl]carbamate 
99.5 
C12H13N3O3 
247.25 

HN,NyOJ?
w OYNH 

/0 

keep at room temperature (typically +25°C) or cooler 
yes 
01 .May.2020 

413038 
500M76 
01882-198 
ME 
methyl N-{2-[2-( 4-chlorophenyl)-5-oxo-2, 5-dihydro
pyrazol-1-ylmethyl)- phenyl} N-methoxy carbamate 
97.0 
C19H1sCIN3O4 
387.82 

0 

0~ 
OYN'o/ 

.,.....o 
Cl 

keep at room temperature (typically +25°C) or cooler 
yes 
01 .May.2012 
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Reg.No. 
BAS Code 
Batch No. 
Test Substance Type 
IUPAC-Name 
Purity[%] 
Molecular Formula 
Molecular Weight 
Chemical Structure 

Storage Advice 
GLP 
Expiration Date 

2.2.2 Reference Items 

Same as test items, see 2.2.1 

Final Report 

377613 
500M78 
01586-94 
ME 
1-( 4-hydroxyphenyl)-1 H-pyrazol-3-ol 
97.2 
CgHaN202 
176.18 

N OH tto-0-N::f 
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keep at room temperature (typically +25°C) or cooler 
yes 
01.May.2012 

2.3 Stability of standard solutions 

The stability of standard solutions of BAS 500 F, 500M59, 500M60, 500M62, 500M76 and 
500M78 was investigated. Standard solutions were prepared in acetonitril/water 20+80 (v+v) 
and stored in a refrigerator. They were analysed against freshly prepared calibration 
standards after one week and 16 days. 

2.4 Materials and instruments 

The procedure described in the technical procedure (see Appendix, Chapter 7) was followed 
with no modifications. As HPLC-MS/MS conditions are only exemplified in the technical 
procedure, the actual conditions are given below. 

BASF Reg. Doc. # 2012/1009641 
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Parameter 
Chromatographic System Agilent HP 1100 with CTC Autosampler 
Analytical-column Atlantis T3, 150 x 3 mm, 3 µm particle size 
Pre-column: No 
Column Temperature 40°c 
Injection Volume 50µL 
Mobile Phase A Water I formic acid, 1000/1, v/v 
Mobile Phase B ACN/ formic acid, 1000/1, v/v 
Flow Rate 500µ1/min 
Gradient Time (min) Phase A Phase B 
(including wash and 0.0 85 15 
equilibration) 1 85 15 

7 10 90 
13 10 90 

13.10 85 15 
17 85 15 

Detection System PE Sciex API 4000 Mass Spectrometer 
Ionisation Electrospay (ESI) 

Analyte Transitions Polarity Expected Retention 
Time 

304428 (BAS 500F) 388� 163 
positive approx. 9.21 min. 

388� 194* 

412053 (500M59) 370� 278 
positive approx. 7.61 min. 

370� 194* 

411847 (500M60) 
278� 194* 

positive approx. 6.63 min. 
278� 149 

412785 (500M62) 
248� 132* 

positive approx. 6.58 min. 
248� 216 

413038 (500M76) 388� 300 
positive approx. 7.06 min. 

388� 241* 

377613 (500M78) 177� 132 
positive approx. 5.12 min. 177� 135* 

* proposed as quantification transition. Any of these transitions could be used for quanlitation in case interference 
is observed at the same retention time 

2.5 Example of calculation 

Calculation of recovery of sample no. ForL0036 (surface water, fortified with 0.03 µg/L BAS 
500 F, mass transition 388->194, worklist 2011 pg70015). 
Calibration curve: Type linear 

Slope 1110000 
Intercept 1260 

For sample no ForL0036: 
Concentration of analyte [ng/mL] = (Peak area - intercept)/slope 

= (27518.6 - 1260)/1110000 

Equation: 

R = Residue in water sample 

= 0.0237 

R[µg/L] = ____ V~e=nd_x_C ___ _ 
SmxAI 
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Vend = End volume of the extract after all dilution steps [ml] 
= Concentration of analyte in the inj. Vol. as read from calibration curve [ng/ml] 

Sm = Volume of the water sample extracted [ml] 
Al = Aliquotation factor of water extract taken for analysis 

60 X 0.0237 
R (fortified sample)= 0.02844 

50 X 1 

R (found, fortified) - R(found, untreated) 
% Recovery= X 100

R (fortified) 

0.02844 - O*
% Recovery= X 100 = 94.8

0.03 
*Residue in control sample was zero 

Due to interferences between analyte and matrix leading to variable response, matrix 
matched standard were used throughout this study. 
Confirmatory technique: Due to the high selectivity and specificity of HPlC/MS/MS an 
additional confirmatory technique is not necessary, if two mass transitions for the respective 
analyte were validated. The validation was performed with two mass transitions for each 
analyte. All recovery d~ta were within the acceptable range. 
Time required for analysis: The analysis of one series of samples (10 unknown samples, 2 
fortified samples for recovery determination and a blank sample requires one working day (8 
hours). This time inclu~es all experimental work, calculation of results and documentation 
according to GlP. 

BASF Reg. Doc. # 2012/ 1009641 
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1 INTRODUCTION 

BAS 500 F (pyraclos1robin} is a fungicide used against in many crops. The analytical method 
LO 182101 succeeds method 455 developed earfier (see Reference 1}. A new version became 
necessary to meet current guideline requirements. The new method offers the possibility to 
determine residues' of BAS 500 F (pyraclostrobin) and ns mela.bolites Reg No. 412053 
(500M59), Reg No. 411847 (500MOO), Reg No. 412785 (500M62). Reg No. 413038 
(500M76), and Reg1 No. 377613 (500M78) in ground-. surface- and drinking water by LC
MS/MS. Method L0,182/0 t was suooessfully tested during method deveiopment in ground
surf ace- and tap (drinking} water 

This method was developed at BASF SE, Limburgerhof. Gennany. 

2 MATERIALS 

2.1 Safety 

The test and reference items. as \'llell as the chemicals required for this analysis. should be 
handled in accordaooe wi"lh S'Qod industrial hygiene and safety practice. Avoid ronract vJith 
the skin. eyes and•l clothlng. Wea.ring of dosed \\IOrk clothing is recommended. Remove 
oonta.minated clothing. No ea.1ing. drinking, smoking or tobacco use at the place of v10rk. 
Ha:nds and/or face shoukl be washed be."ore breaks and at the end of the shift Oebils are 
gwen in the Mateiials ~fety Dab Sheets (MSOS) of the individual substances. All 
prooecfures involving organ.ic sohtents shou:1d be performed in a well-ventilated hood. 
Disposal of samples and chemicals must be done in oompliance wtlh on-site safety poli'Cies 
and procedures. 

2.2 Test and Reference Items 

Test and reference· i:tems shoukl be stored according to the fniformation provided in the 
certificate ot an..:lysis. 

BAS-Code 500F 
Common Name Pyraclostrobin 

methyl N--(2-{[1--(4-<:hloropbeny3)-

-0-~·J? IUPACName 1 H-pyrazol-3--yl]ox~ethyl}phenyl}-
tw-me1hmcv~, ~ .. a.12 

BASF Reg. No. 304428 c .,(: _...nU.th, 0 _. 

CAS-No. 1751)13-18-0 
D 

Molecular Formula C1uHuiCIN~O4 

Moleaila:r Weight 387.8 

BAS-Code 5�DM5Q {BF 5�� -12) 
Com:moo Name -

me1hy! N-(2-{( 1-(4-

HOOJ', 0~ 
IUPAC Name hydroxypheny!)-1 H-wazol-3-

yl]oxymethyl}phenyt) N-methoxy 
caibamate ~ H3C-o-NyO-cH BASF Reg. No. 412053 

CAS-No. 
0 3 

-
Molecular Formula CmH,oN~~ 
Mclec:ula:r Weight 369.4 

Page 105 of 117 
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BAS-Code 500M60 (BF 500-11) 

Common Name -

HN':,:ro-10 
IUPAC Name methyl N-methoxy N-{2-{(1H-pyrazd-3-

y()oxvmethvllohenvllcaJbama.te 
BASF Reg. No. : 411847 H3C•o·NyO·c~ 

CAS-No. " 175013-17-9 0 

Molecular Fonnula C1::1H1sN3O4 

Molecular Weiaht m.3 

BAS-Code 500M62 (BF 500-13) 

Common Name -
IUPAC Name methyl N-{2-{1H-pyrazol-3-

N 0~ Ylonrmethvl)nhenviic.,,r=<,.,ate 
KN"~ 

BASF Reg. No. 412785 HN"r(O'CH 
CAS-No. - 0 ~ 

Molecular Formula C,Ji13~0l 
Molecular Weight 247.3 

BAS-Code 500M76 (BF 500-14) 

Common Name - o·c~ 
methyl N-{2-{2-{4-chlorophenyl}-5-oxo-2.5- I 

IUPAC Name dihydro-pyrazol-1 -~eth~- phen~ N- HtC•Or;q mel:hoxy carbamate 
BASF Reg. No. 413038 

CAS-No. - e1-Q-{Jo 
Molecular Formula CuH1£lt½O• 
Mo!ecula:rWeight · 387.8 

BAS-Code 500M7 8 (BF 500-15) 
Common N.mi.e - HOO 
IUPAC Name ' 1-(4-hydroxyphenyl)-1 H-pyrazcl-3-d I~ 
BASF Reg. No. 377613 b 0-o:e 
CAS-No. -
Molecular Formula CuH~ 
Mo!ecufa:r Weight 176.2 

BASF Reg. Doc. # 2012/1009641 
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2.3 Equipment 

Equipment 
.AnaJvlical balo:nce .. 
Balance 
PipetU! 

HancfYstep electronicdispenser 
Disposal>le SPE columns,C18 

Size, Description 

AT261 
PM:4800 
Various volumes 

6m!, 500mg 

Manufacturer 

Mettler, Giessen Gelmanv 
Mettler. 
G!son Medical Electronics S.A.• 
F 95400 Villier-le-llel. France 
Braid 
VARIAN 

~talogN.o. 

7050D0 
1210205 

SPEbox 

Glass bottle 
Pasteur plastic Dicmtes 
TurboVap LV,EVAP,ORATOR 
HPLCvrals 
Ts'lon-lined plastic oa,ps for 
HPLC-vials 
Ultrasonic (Uliraschalbad) 

Volumetric cy5nder• 

VacM3Ster, 
20 V31\'e5 

150ml 
up tD 3 ml 

32' 11.6mm 

TRANSSONIC 
460 
100D ml.250 m! 

1ST 

Zymarfl 

Bma 

Note: TIie eql'J)me11t VICI rnstniment1llOIII ll&ied abol-e may ~ ~ by lrlat of &mllar 6f)E!Clllcatlon&. 1hl! 
a,pllcal)llly ~ ()OIIWled If !lie n!CCJI/Ef1e6 Of Ille 1mlfflC:ali0111 ellplr:lmSII& are In lhe ~J!d~ 
rang.e. 

2.4 Reagents 

2~.t..11 Chsnicals 

Chemiul Grade ltanufaeturedSu:pptier CaialogNo. 

Formic: acid 08-1DD~~ Pro analysi Bernd l<l3ftGmbH 05314.3010 

Acet«1itrte LiClu:o~ Meret KGaA,DamtS1adt 1.0003'0 

E1h)1 acetate LiChn>sctil Merel< l<GaA.Oarmstadt t.ooB6S 

W.:iter, e-e. B.uef> or Mlllipore0 Gradient 
Grade J.T.Bak«I Millipote/Watcrs 

BASF Reg. Doc. # 2012/ 1009641 
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2_4.2 Solutions and Solvent Mixtures 

Description Code Composition 

0.1% Formic acid in water 

Solvent system 1 SS1 Add 1000 ml of water and 1 ml of concentrated formic 
acid into a. e.g., 1L Erlenmeyer flask and mix well to 
ensure complete homogeneous sol'ution. 
Acetonitrtle I Millipore H2O = 2 + S(v + v) 

Solvent system 2 SS2 Add 200 mL of methanol and 800 ml of water 
mto a. e.g., 1 L Ertenmeyer flask and mix well to 
ensure complete homoaeneous scl'ution 
0. 1 % Formic acid in water 

HPLC mobile phase A LC1 
Add 1000 ml of water and 1 ml of concentrated formic 
acid into a. e.g.. 1 L Erlenmeyer flask and mix well to 
ensure complete homogeneous sol'ution. 

0.1% Formic acid in methanol 

HPLC mobile phase B LC2 
Add 1000 mL of acetonitrile and 1 ml of concentrated 
formic acid into a, e.g.. 1L Erlenmeyer flask and mix well 
to ensure complete homogeneous solution. 

Note: If ne<:e55af)', !Ile 5011Ji.klns may also be pil!flw,"1:d In c&l!'erent \11l11Jmes as long as me pmport!on& are not 
moc11::e11 

BASF Reg. Doc. # 2012/1009641 
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2.4.3 Standard Solutions 

Stock Solutions 

Prepare a 1 mg/ml:. stock solution individually for each analyte by weighing an appropriate 
amount into a flask and add the required volume of acetonitnle. 
For example, to prepare 10 ml of 1.0 mg/ml stock solution, separately we.ig:h 10 mg of BAS 
500 F. (Reg No. 3Q4428}. 500M59 (Reg No. 412053). 50DM60 (Reg No. 411847). 500M62 
(Reg No. 412785). 500M76 (Reg No. 413038) and !500M78 (Reg No. 3n613) into a 10 ml 
volumetric flask and dissolve in 10 ml of acetonitrile). EnsUTe a complete homogeneous 
solution (e.g. by sonica1ion or vortexing). 

l.ndependence of standard calibration and fortification solutions shou1d cnitially be confirmed 
to shmv correct preparation of the solutions. This can be. achie"V€d for exampfe by using one 
of the fol1owing approaches: 

- T\"Jo stock solutions are independently prepared One is used for preparation of 
fortification soluiions. the other for calibration standard solutions. 

- Fortification and calibration standard solutions should be prepared from one stock 
solution in sep'arate drlution series. 

For subsequent pr:eparations of solutions. freshly prepared solutions can be compared 
diredly to previous standard solutions. 

A corraction for purity is done if the purity .of the referam:e compounds is S: 95%. If the purity 
is > 95 % correclion is optional. 
Due to large differences in sensitivity. the ooncentration of pyracl'ostrobin in standard and 
foriffication solutions is 10 times lower than the con.oentration of the meb.bolites. This also 
leads to lower LOQ and LOO for pyraclostrobin. 

Preparation of mixed anaEyte solution from stock solutions 

The fultowing cedes are used for the description of the solutions prepared: 
D = Dilution step (only used as intem,ediate dilution step) 
F = Fonffication solution 
S = Soh.Jtion used as analytical standard 
Take 0.1 ml of the pyraiclosbubin stock solution and 1.0 ml of each metabolite stodl 
soMion and ditute to 1.0 ml vmh SS2 separa~. The concentration of the analytes in the 
re-s1.1[1fng S()Mions ~ 10 1,1g/ml for pyraclostrobin and 100 µg/mL for the mebbolrtes. To 
prepare a mixed anafyte solu'lion (011). mix 1 ml from each solution and dilute lo 10 mL \vith 
SS2. 

Foriffica.tion SO:lutions 

Prepare mixed standard so1uti:ons for fortification from st~ m a flask. Dilute volumetrically 
with appropriate s~lvents a,s exemplified in the iabte befo'li and ensure a complete 
homogenecius sotu1ion. 

Preparation of mixed Fortification solutions 

Take Volume To prepare Dilute w[th SS 2 Conce,nlration of Concenlrati:on of 
solution (ml) solution to a fmal volume pyracl.ostrobin metabolttes 

of (ml) 
Di - - - 1amlmL 1.0 uahnl 
01 1 D2 rn 0.1 i.rg,/mL 1 ar.almL 
D2 1 F1 10 0.01 l,IS'lmL 0.1' pgfml 
F1 1 F2 10 1 nglmL 10 nghnl 

BASF Reg. Doc. # 2012/1009641 
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Note: A different.:oonceritr.Jtion sctleme may be used. if dliel fort;IC35on levels are needed for 1he 
analys.is. 

If neces~. the wlume of solution prepazed may be changed as long as tjlQ proportions are not 
modi11ed. 

Calibration Standard Sorutions 

Preparation of m~trix solution for the preparation ofmatrix matched standards 
To prepare matrix lo dihJle standards. take a oontrol water sample and follow step 3.4 ofthis 

method. oaute the res.jdue from step 4 with 3 ml SS2 (instead of 6 ml l'or the sample) to 
account for the :dilution of matrix during mixing with standard sofutions S3 to S8. If 
necessary; process several control \Yater samples as described in 3.4. 

Preparation of sbndard solutions for calibration 

Take 
solution 

Volwne 
(µI) 

Tosnpapre Dila4e with SS2 
to a f'mal volume 

of tmll 

Concentration of 
pyracfostrooin 

(natmL) 

Concerdration of 
metabGlites 

{natml} 

F1 ;1000 S1 10 LO 10 
F1 250 S2 10 0.25 2..5 
F1 ·200 S3 10 0.20 2..0 
F1 , 150 S4 10 0.15 1.5 
F2 :1000 S5 10 0.10 1.0 
F2 ; 500 S6 10 0.05 0.5 
F2 :200 S7 1D 0.02 0.2 
F2 100 S8 10 0.01' 0.1 

Matrix~ matched siandards 

Take so!Uiion Volume 
(pl 

Oitu4ewith 
matrix. to a final 
volume of(mLl 

Concentration of 
pyracrostrobm 

(nglmL} 

Concentration of 
metabolites 

(ngfml) 
S3 500 1 0. 10 1.0 
S4 500 1 0.075 0.75 
S5 500 1 0.05 0.5 
S6 500 1 0.025 0.25 
S7 500 1 O.OIO 0.10 
S8 500 1 0.005 0.06 

• in case matriX•f!'atched st.lndclrds (= ins1rument recovery samples) a1e needed for successful: 
ai:lalysis,.C3libra1fan standard solution are prepared in mairix solution, i.e., ·final volume of a contiol 
s.ample carried tijrough the analytical procedwe. Matrix-411:itched standards shau1d be prepared in a 
\'ilat'f that 1he mavuc loa11 is at 'least 00% of the matrix load in the unknown samples. lr:1 addition the 
matriX load should be the same in all caJ!braticn standard solutions. 

011, aie not mocceo. 

BASF Reg. Doc. # 2012/1009641 
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Additional lnformalion: 

• Use amber bottles with Teflon-lined screw caps as storage containers for all 
standard solutions. 

2.4.4 Stability ~f Standard Solutions 

Th.e stability of stock solutions of the metabofites 500M59, 500M60, 500M62. 500M76 and 
500M78 in aoetoni1rile at a concentration of 1 Oµg/mL \Vas investigated over a period of 120 
days (Reference 2). All metabolites proved to be stable- fur 120 days. The corresponding 
infunnation fur the parent compound pyra.clostrobin can be found in Reference 3. 

3 ANAL YTICALPROCEDURE 

3.1 Sample Preparation 

Water samples can be considered as homogenous. shaking is sufficient to assure that the 
afiquot taken for residue analysis is representative for the whole sample. 

3.2 Sample Storage 

Unfil analysis. water samples are stored in glass bottles m a r~erator at 4°C. 

Storage stability in water at 4•c for BAS 500 F (p)Ta.dostrobin) was investigated over a 
period of two ~a.rs (Reference 4}. Under the mentioned conditions. residues of 
pyraclostrobin can be considered to Ile stable for one year. 
Storage sWJffity in water at 4°C for- metabolites 500M59 (Reg No. 412053). 500M60 (Reg 
No. 411847). 50DM62 {Reg No. 412785), 500M76 Reg No. (41.3038) and 500M78 Reg No. 
(377613) in water was investigated for 24 months (Reference 5). Metabolites 500M60, 
50DM62 and 500M76 can be assumed to be also sbbJe for at feast one year, wnile 50DM5Q 
and 500M78 should be analysed v.mhin 30 days. 

3.3 Aliquotation and Fortification 

F,cr treated samples artd control samples. fill 50 mL water samp!e into a 150 mL g,1ass ff.ask. 

For fortified sampl~s. fill .1lt this stage 50 ml of comrnl water into a 150 ml glass ftask and 
add fortification soJutions on 'the mabix. 

Th.e foOovnng sch.eme may be used: 

Sample Volume of Levelof Sample Type Spiking SO!lutcon Spiking Volume Solution Fartificanon 

Ccn'lrol 50ml - - 0.00 ua/l 
Fa.rtiflll'alion {LOCl 

' 
50ml F2 15D ul 0.003/0.03 lfllllL' 

Fonif'Jeaiion UOxi.001 50ml F1 15D ul 0.03/ 0.3 IJlli!L 

Treated ' 50ml - - -. 
' lrm:it of quantiffcatlon 

Note: Vo!Ume 01 &plkltjg &Olut!on added 1D generate tne b11:ed &amp!& 61:!attd not excNIJ· 10% or 63fflPle v.Jl!lgllt or 
vDIUm.e. 

BASF Reg. Doc. # 2012/1009641 
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3.4 Extraction of Sample Material 

Preparation of extraction column: To condition the exbclion C18-SPE co!umn, wash column 
with 5 ml ethyl acetate follO\ved by 5 mL of acidified watel' (SS 1 ). Do not allow to run dry. 
Extraction: Fill 50 ~l of sample material into a g1ass flask. and acidify by adding 500 1,1l of 
fom1ic acid (see chapter 2.4.2}. Suck the water s!owly through the SPE column and wash 
with 5 ml SS 1 . Apply full va.-cuum for 30 seconds to dry the column. E!ute twioe wfil1 2 x 5 ml 
ett\yl acetate. Combine extracts and evaporate solvent using an N-EVap _at 4QDC or similar 
instrument 

3.5 Sample Clean-up 

No further sample clean-up is reqlrired. 

3.6 Preparation for Measurement 

Dilute the residue 1trom step 4 \\1th 6 ml of S52 and. if higher dilution is required. proceed 
with S52 (for fortifications at LOQ and control samples. residues a.re dissolved in a volume of 
6 ml}. If further dilution is require<!. use mixture of S52 and control matrix extract 1 + 1 

3.7 Influence of matrix effects on analysis 

During method derelopment matrix effects were observed leading to variable recoveries. It 
was shmm that more sta.b!e recoveries could be obtained, when matrix matched standards 
were used. Therefore, samples should be analyzed using matrix matched catibration 
standard prepared from control matrix solution (see 2.4.3). 

3.8 Stability of Extracts and Final Volumes 

The stability of extracts and fmal vol'ume if stored in the refri;erator for 7 days v.ill be 
demonstrated in the vafidation study. Procedural recoveries can be used to prove the stability 
even over a longer time interval. if necessary. 

4 QUANTIFICATION AND CALCULATION 

4.1 Set-up of Ole analytical run 

A sequence for measurement generally consists of: 
o Calibration sta:iidards 
o Control sample,s 
o Procedural recbvery samples 
o UnknO'l/11 samples 

Reagent Blanks or blanks can also be injected if necessary. Each injection set should begin 
and end with an injection of a calibratio.n standard. Standards should be interspersed with 
samples. Each ca!ibration standard should be at least injected twice. Af. least 5 calibration 
levels need to be injected. 
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4.2 Instrumental ana1ysis 

4.2.1 Instrumentation and Cond'.ffions 

Parameter 
Chromatographic $ystern Agient HP 1100 with CTC Autosa11111,pler 
AmMiC311-column i Mantis T3, 150 x 3 mm, 3 um oarticfe sae 
Pre-cdllmn: No 
Column Temoerafure 40•c 
Injection Volume OOµL 
Matiile Phase. A \(j.!ater I formic acid, 1000/1. wv 
Mobile Phase B ACW fmmic acid. 1000/1. wv 
fla.w Rate 500ub'min 
Gradient Time(m) Phase A PharseB 
fncbJding wash and 0.0 85 15 
equilibration) t 85 15 

7 lO QO 
13 10 go 

13.10 85 15 
17 85 15 

Detection Svsfem PE Sciex AP1 4000 Mass Spectrometer 
Ionisation Elemos.pay (ESI) 

Ana(yte TransJtions Polarity 
Expected Retention 

Tune 

304428 (BAS 500F) 
388+163 

posiwe approx. 9.21 min .. 388� 19:4" 

412053 (500M59) 37CH278 positive. approx. 7.61 min. 370� 194" 

4 H847 (5�� M6�) 278� 1941 

positNe approx. ·6.63 min. 278� 149 

412785 {500M62} 24EH1321 

positive approx. 6.58 min. 248� 216 
413038 {500M76) 3&!H300 positNe approx. 7 .06 min. 3B£H241 1 

377613 (500M78) ,· 177� 132 positive approx; 5.12 min. 177� 135" 
'' IX!lpoj.ed ;!?. ,quanllfl:att~n lr.m:!110n. Any afthei:e .tr.ffll:fllolz could be u::ed far q,.im~n 111 c112: r~ 
!li absef\led lit tt.e same ~ntton tl::le 

Note: lnslrumen5 ~.rith simiar specificafitms may substitute the equipment listed albove. The instruments 
used are applicable for analysls if the reoo1.wies of the fortification experimen1s are m the 
acceptable range. 
In general a divert val\.~ is used to reduce the matmc load on the detection s,stem. 
Instrument conditions.. e.g. irjection 'IO!umes.. cdumns, gradient steps or mass transiions: may be 
mo<fraed,, buf, any dtanges mus.t be recordEd in the ra\\f data. Changes are acoepable. 11.lhen the 
rero-.'1E'ries af,the forifficaiion experiments are in the .aicoepab1e range. 
Other parametas Ue gas fkw,is and vol~ are depended of the equipment used and therefcre 
not istedt Those parameters may need to be adanted for the used instrument. 
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4.2.2 Calibration procedures 

Calculation of results is based on peak .ttea measurements using a c..!ibrGt'ion curve. At 
least 5 cafibratio~ levets need to be injected (e.g .• required for enforcement). The catibration 
curve is obtained by direct injection of mix standards for LC-MS/MS in the range of 1 ng/inl 
to 0.05 ng/ml for the metabolites and 0.1 ng/mL to 0.005 nglml for pyraclo.strobin. In a given 
injection run, the,same injection volume is used for all s:amples and standards. 

4.2.3 Catcur:ation of Residues and Recoveries 

Calculation of resutts is based on peak area measurements. 
For the proced~al reoowries. the sample volume will be considered 50 ml in the final 
caEcu!ation of re~idues (µg/LJ. The method requires that the sample volume. to be 50 ± 0.1· 
ml for fortification s..imples. The recovery is the perce,ntage of the forti6ed amount (JJg or 
ng). v.ihich is ~red through the method and the weights cancels old. as st.own in the 
equation betow. during the final calcuJation step. 

The residues of BAS 500 F in mg/kg are cafculated as shown in equations I and D: 

R.espome - lntuc,ept 
I. Concentration (nghnL} = = 

Slo]16 

[1 Resid~.(mgfkg] 

V=4 = Fm·al 'IIOlume oflhe extract .lfter 311 dilution steps [mL] 
CA = Concentration of analyte as read from the calibration curve [ng/ml) 
G = Welght of the sample extracted [g] 
Ai = ~uotation factor 
1000 = Factor remaining after afl unftconversions 

The recoveries ofspiked compoum:ls are calcul.31ed according to eqU.Jtion Ht 

-= (R.e.idue in fortified ~~- Residue in comroJ) x 1.00
Ill Recovery% 

Amotmt -of analyte furtified 
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5 FLOWCHART 

I 50 mLohvater sample (150ml glass bottle) I 

' 
I Add 500µLofformic acid (oonc.) I 

Wash C18 SPE column with 5 ml ethyl acetate. 
5 ml Millipore H20 +O, 1 % HCOOH (SS1) 

Do not allO\v to nm dry 

Suck acicfffied water sample through the 
preocmdi1ioned eta colu:mn with about 1 drop per se-oond 

' 

I 
Wash column with 5 mL SS 1. I suck air through the ootumn for 30 second 

Elution of the anaeytes with 2x5 ml e'lhyl a-oebte I 
' 

I Evaporate to dryness using TW'boVap {4D° C} I 

Dissolve residue in 6 ml SS 2 (6 mL=Final volu:me for LOO) 
use ultrasonic bath. if necessary further dilutions vmh m3trix 
solution + SS2 (1 + 1) 

" 
I Detennination by HPlCIMS/MS I 
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