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3. MATERIALS AND METHODS 

3.1 . Test and Reference Items 

Details of the refer<!llce items are presented in Figure 1 and Certificates o f Analysis are 
presented in Appendix I . 

3.2. Principle of the Method 

The concentration of'thc anal)'1Cs was dctcm1incd by LC-;-.1S1;1,1S. Control soil sampks and 
fortified controls were e),."tJ'aCted with a 100:0.5 m.ithanol:ac.itic acid (v:v) solution follow,ld 
by centrifugation. Residues were subsequently detennined by LC-MS,'MS. moni toring two 
ion tnmsilious. the: lirst transition for <1mmtifo.:a lion an<l lbc: second for i:onfinnation. 

Tue anal)1ical flow chart is presented in Figur~ 3. 

3.3. Reagents and Equipment 

Details of reagents and eqnipmeut are presented in Appendix 2 . 

• 
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4. ANALYTICAL METHODOLOGY 

4.1. Test System 

'Jhe soi l u~ed in the study was a loamy sand from the Test Facility's stock of control soils. 
See Appendix 3 for detailed characteristics. 

4.2. Fortification 

A stock solution of the Pyri<l11ld rdfdrdnce item al a com:entralion of11pproximutdy 
1000 11gtmJ, wa~ prepared hy dissolving approximate]:,, 5 mg in 5 m I , ofmethanol + 0.5~o 
Acetic Acid. 

A separate stock solution containing the CL-9673 reference item at a concentration of 
approximately 1000 µg!mL was prepared by dissolving about 5 mg in 4.85 mL ofmethanol. 

Working solutions containing the two reference items at 1.0 and 10.0 µg/mL were prepared 
by mixing and diluting appropriate amounts ofthe stock solution with a I 00:0.5 
methanol:acetic acid (v:v) rui>-'tllre and used for fortification purposes. These working 
solutions were stored at 4°C and remained stable for up to 10 days. 

4.3. Extraction - Ultra-Turrax 

Samples ofsoil ( 10 g) were transferre<l into a plastic bottle, fortified at the LOQ (0.01 mg/ kg) 
and at 10 x LOQ (0.10 mg/kg) with a solution containing each analytc and extracted with 
100 mL of 100:0.5 melh:11101:acdlic acid (v:v) solution by bldnding with iu1 llltra-TumLX 
macera1or. ·111., samph:s ~~o:,ro:, cenlrili1ge<l ,md an aliquot ofthd exlmct was thdn transferred 
into glass vials. Six replicale analyses at each fo1tification level were perfom1ed for each 
analyte and ion mass transition to verify accuracy and precision. 

4.4. Extraction - Solvent Shake 

As a comparison to extraction by Ultra-Turrax, three replicate control samples fortified at the 
LOQ and two controls fortified at IO x LOQ were ex"tracted witl1 100:0.5 methanol' acetic acid 
(v:v) mi>-1ure by shaking for twenty minut.:s followed by centrifugation. Residues in the 
solvent extracts were determined by LC-MS/MS. 

4.5. LC-MS/MS Analysis 

An aliquot ofeach sample was transfcm:d to an autosamplcr vial for determination by LC­
MS/ MS. Two transitions were selected for each analvte. 'Jhe primary tr:lnsition was used for 
quantification and the secondary transitions for confirmat ion of residues. 

4.5.1. Instrument Description 

• 

Pump 

Degasser 

Column Oven 

Autosampler 

Detector 

A.gilcnt 1100 series Binary pump model number G 1312A 

Agiknt I 100 series model number Gl379A 

Agilent 1100 series modd number Gl316.I\ !itldd with 
switching valve 

Agilent 1100 series modd number G 1313A 

AP! 5000 LC-:-..1SIMS System witl1 Q .Tet Ion Guide 
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4.5.2. Liquid Chromatography Conditions 

Column Phcaomcncx Aqua Cl8 5~Ull 125A (50 x 2 mm] 

Mobile Phase A 99:1 v:v Watei·: Acetic Acid 
Mobile Phase B 99:J v :v ::-.1cCN:Acctic acid 
Graclicnt %BTim.: fminl %A 

0 90 JO 
0.2 90 JO 
1.0 10 90 
2.0 10 90 

2.65 1090 
:u 90 10 

Flow Rate I mUmin direct into MS ion source. 

Injection Volume 10 µL 

The retention time~ of Pyridate and CL-9673 wer.: ca. 2.0-2.2 and 1.2-1.5 min respectively. 

4.5.3. Mass Spectrometry Conditions 

• 
Ion Source Positin Ion Turbo Spray Ionisation 

Curtain Gas [CUR) 20 ( arbitrary units) 

Temp,m1lure [TEM] 600°C 

Ion Transfer \'oltage [IS] 5500 V 

Collision Gas Cell [CAD) 5.00 (arbitrary units) 

USl Nebuliser Gas 45 (arbitmry units) 

GS2 Turbo Gas 60 (arbitrary unit~) 

Interface Heater [ihe] On 
CE::-..1 LElectron Multiplier] 2000 

DF fT>eOectorJ -400 

Scan Type MRM 

MRM Conditions P)'Tidate 
Transition I 

[M+H]' 
to 

lt\HNO+HI -

Pyridau 
Transition 2 

[M+H) I 

to 
IC4Hl\2~1 • 

CL-9673 
Transition I 

1::-.1.+H] ' 
to 

IC,H, N+HI • 

CL-9673 
Transition 2 

[M+H] ' 
to 

IC,H>IO+H I• 

QI rn/z 379.05 379.05 207.07 207.07 

Q3 rn/z 77.20 68.10 l03.97 67.97 

Dwell Time 150 150 150 150 

Re~olution QI !:nit Unit Unit l )nit 

Resolution Q3 Low Low Low Low 

DccltLstcring Potential [DP) 171 171 171 171 

Entrance Pohmlial [EP] JO 10 10 10 

Collision Energy [CE] 81 7 1 31 45 

Collision Cell Exit Potential 34 30 16 30 
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4.6. Extract Stability 

Following ti1e initial analysis ofthe fortified sampl.:s (section 4.3), the calibration solutions 
and the control and recovery ex1racts were stored at nominally -l 8"C for 5 days and re­
analysed by LC-MStMS. 

5. CALIBRATION ANO CALCULATION 

Culibrnlion solutions w,m: prepared in soil maJrix for both anal)1es iii sev.:n .:onc.:enlrations 
ranging from 0.2 to 20 ng/ml ~ equivalent to r·esidues of0.002 to 0.2 mg/kg in soil. 

Multi-level calibration curves ofthe fonn y = mx I c were obtained for each analyte. TI1e 
calibration curves were constructed by plotting peak area ofeach level versus its 
conc.mtration in ngimL The curve was calculated by the method of kast squares linear 
regression. lhe quantification of the an:il)1es in the final sample ell."tract was made by 
comparison Lo the calibration curve. llie concenlmtion in a sampl.i extract and r.:covery 
ellici.incies were calculatoo as de1..1il.:d in Appendix 4. 

Examples of LC-MS!MS chromatograms of calibration. control and fortified samples are 
presented in Figure 4 to Figure 7 with typical calibration curves in Figure 8. 

• 
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10. FIGURES 

Figure 1: Chemical Nomenclature, Structure and Batch Details of 
Reference Items 

Common Name Pyridate 

ReportName Pyridate 

CAS and IUPAC Nomenclature 0-6-chloro-3-phenylovridazin-4-yl S-octyl thiocarbonate 
CASNumber 55512-33-9 
Chemical Formula C19lfoCIN20iS 
MolecularWeii!ht 378.9 i!lmole 
Structures 

Cl N,,., N 
I 

~ '-.:::
I

CH/CH2),SCO Q 
II 
0 

Source QMX Laboratories 

Batch Number 80404 

Purity 96.0% 

Expiry date 04 June 2012 • 
Common Name Pyridafol 

Report Name CL-9673 

CAS and IUPAC Nomenclaure 6-chloro-3-phenylpyridazin-4--ol 
CASNumber 40020-01-7 
Chemical Formula C10H1CIN2O 
MoleculW" Wei2ht 206.6 g/mole 
Structure 

- N-N 
f ~ Cl

;}~ -

HO 

Source QMX Laboratories 

Batch Number 60105 

Purity 98.0 % 

Expiry date 01 January 2012 
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Appendix 6: Study Plan (continued) 

StuoyDi-.inBattelle UK LTo. lnitiols:.Jtt 
Study Plan 

1. INTRODUCTION 

Pyridale i& a ae1ect,ve posl-M1ef11encs conlacl herbicioe, absorbed preclominanlly by the 
leaves, used a• posl~mergeoce control of annual broad-leaved weeds, especially Sclanum 
spp., Chenopodium spp., Ge/ium apatine, Kocma scoparia and Amaranthus retrofleKus. and 
some grass weeds, in maize, sweel corn, oilseed rape, and vegetables. An analytical method to 
delennine the residues of pyridate in so11 therefore has lo be de\18loped to meet residue 
regulatory "'(IUirements. 

2., OBJECTIVE 

The objective of this study Is to validate a method for the determination of rea.idues of pyridate 
and Its breakdown product, CL-9673 (pyrklafol), In 90II al an LOO of 0.01 mg/kg. 

3. JUSTIFICATION OF THE TEST SYSTEM 

Control soil will be sourced from soil stock$ held by the Test Faciti1y and used for fortification 
purposes. The soil wll be f ree from residues ofpyridate and CL-9673. 

-4. PROPOSED TIMETABLE 

Experimental start date: August 2010 

Experimental completion date: September 2010 

Draft report: October2010 

Final report Within 3 weeks of receMng comments from eponsor. 

5. TEST ITEMS •
5.1 Active Substance 

Common name: Pyridate 

Batch No.: Wlll be recorded In raw data 

Chemical name (IUPAC): ~-<:hloro-3--phenytpyridaz.iM--yl S--oc:tyl thiocarl>onate 

Molecular structure: 
CIS½N'N 

:::,_ '<:, 

CH,(CH,),S~ I A 

0 

CAS registry m.rnber 55512-33--9 

Moleaaar formula: c.,H.,CIN,O,S 

Molecuar weight 378.9 

Physical form: Colourless crystals 

Storage Conditions Ambient temperature, avoid direct sunr,ght and heat. 

Page 5 of 8 Study Number 
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Appendix 6: Study Plan (continued) 

1b 

Battelle UK LTD. 

Study Plan 

Study O~tor's 
lnltials:...Jh.L. 

6.2 Metabolite 

Code name: CL-9673 

Common name: pyridafol 

Batch no.: Wdl be recorded in raw data 

Molecular structure: 

~arL!I 
HO 

• 
Chemical name (IUPAC): 6-chloro-3-phenylpyridazirHl-ol 

CAS RN: 40020-01-7 

MoleclJlar formula: C,oH,CtN,O 

Molecular Weight 206.6 

St0<age Condltions Ambient temperature, avoid direci sunlight and heat 

6. METHOD 

The method will lnvOlve sOlvel1t extraction of resklU86 of pyr1date and CL-9673, one or more 
clea~p steps K required, followed by final oe\ermination by LC-MS/MS. Depending on the 
sensltMty of the detection system, sample extracts may require dilution or concentration prior to 
chromatographic injection. The analytical method will mon~or at toast two mass transitions !0< 
eac:h compound. The limit of quantification (LOQ) is the lowest quantifiable level, which will be 
reported. The target LOQ is 0.01 mg/kg. 

7. VALIDATION PARAMETERS 

The analytical method shall be vaidaled In 1etms of llneamy, epeciflcity, accuracy and precision. 

The linearity w,ll be investigated by analysing reference Items (analytical standards), either 
dupticate determination at 3 or more conc:entretlons or single detenninations at 5 or more 
concentrations. The lowest point of the calibration curve shall correspond to 70% of the LOQ of 
the method or less, whilst the uppennost point will correspond to at least (10 x LOQJ + 20%. 
The equation of the canbration curve and the correlation coefficient will be reported. 

A mass spectrum will be produced and two mass transitions selected. One mass trensltion will 
be used for quantif,cation and the other will be used for confnnalioo purposes. No addttlonal 
confirmatory chromatographic method is required. 
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Appendix 6: Study Plan (continued) 

su.,y DlrlldOrsBattelle UK LTD. lnHlels·_u 

Study Plan 

The accuracy and proolslon of the method will be w1nbe assessed by sp,'king untreated samples 
of control aoll with the lest rtemo as follows: 

1. Two (unfortified) control samples per sample set 

2. At least five replicate fortification• at the method LOO (0.01 mg/kg) 

3. Al least five replicate fortif,cat,on, at 10limes the LOO (0.1 mg/kg) 

The average recovery at each fortification level must be within the range of 70 to 110% of the 
known quantity of each analyte and the relative standard de\llatlon (RSO) at each splking level 
less than 20% for the validat,on set 1o be de.-ned acceptable. tt the crifaria ara not ~ ined, 
an appropriate test (for example Dixon test) wlll be U68d to determine the outliers. A reagent 
blank will be included In one of the sequence sets. 
Add~ionel teats wm be conducted to give an Indication of the stabilty of the reference Items in 
solution and In umple extracts. 

8. MAINTENANCE OF RECORDS 

All raw data and written records concerning the study WIUbe part of study files estabf!Shed for 
the study. The atudy records will be maintained in accordance with Battelle UK's facility SOP for 
assembling study files and will include, but not necessariy be •mlled to. the following: 

1. This study plan, and any study plan amendments ordeviations 

2. Test substance Identification records, characte<1Zatlon reoo<ds supplied by the sponsor, 
and receipt and Inventory records 

3. Study raw data 

4. The final repo,t and any amendments thereto •
9. QUALITY ASSURANCE UNIT (QAU) 

Battefle UK Quality Assurance Unit shell review the study plan, Inspect the study and audit the 
finel report 

10. GOOD LABORATORY PRACTICE 

The study shall be conducted in accordance with lhe Principles of Good Laboratory Practice 
based on: 

, Section II ofAnnex 110 the European Parliamem and Coundl Directive 2004/10!EC and 
Annex I to the European Parliament and Council Directive 2004/9/EC (Offrclat Journal 
No. L 50) and embodied within: 

, The UK Good Labonltory Practice Regulations 1999 (Statutory Instrument No 3106) as 
ameoded by; 

, The UK Good Laboratory Practice (Codi!ioation Ameodmenta Etc.) Regulelions 2004 
(StaMory Instrument No 994) 
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