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INTRODUCTION 

The objective of this study was to independently validate the analytical method 
14162.6114, for measuring residues of Tebuconazole in silt loam and sandy loam 
soils by LC-MS/MS, in accordance with EPA 850.6100 (2012) and SANCO/3029/99 
rev 4 (2000) guidelines. 

Control samples of Newhaven and RefeSol 01-A soil were fortified with 
Tebuconazole at 50 and 500 µg/kg in quintuplicate and analysed. Samples were 
extracted with acetonitrile. Aliquots were diluted into calibration range with 
acetonitrile: water (20:80 v/v). 

To assess matrix effects, calibration standards were prepared in acetonitrile: water 
(20:80 v/v) and in the final extract of untreated soil. 

Samples were analysed for Tebuconazole using liquid chromatography with tandem 
mass spectrometry detection (LC-MS/MS). 

Matrix effects, linearity and specificity of the method were determined. Precision and 
accuracy was calculated at each validation level in Newhaven and RefeSol 01-A soil. 
One primary and one confirmatory LC-MS/MS transition were analysed for 
Tebuconazole. 
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MATERIALS AND METHODS 

Test Substance 

Test substance name: Tebuconazole 

CAS Number: 107534-96-3 

Molecular Formula: C16H22ClN3O 

Structure: 

Molecular Mass: 307.82 g/mol 

Purity: 98.2% 

Batch Number: 201706010 

Storage Conditions: Room Temperature (15-30°C) 

Recertification Date: 09 August 20201 

1 The test substance was manufactured in June 2017 and was certified on 03 July 2018 with an expiry 
date of June 2019. It was re-analysed on 09 August 2018 with a recertification date of 09 August 2020. 
The certified purity had not altered significantly between the two analysis dates, and was therefore 
considered to be stable for the duration of this study. 

Test Matrix 
Control samples of soil were sourced by Smithers Viscient (ESG) Ltd. The soils used 
were CS 17/18 Newhaven (silt loam) and CS 30/18 RefeSol 01-A (sandy loam) soil. 

Soil characterisation data are listed in the following table: 

Textural % Sand, CEC3 % Organic pH in pH in 0.01M 
Soil Name 

class1 Silt, Clay2 (meq/100 g) Carbon H2O CaCl2 

Newhaven silt loam 25, 51, 24 17.4 3.2 6.0 5.4 
Refesol 01-A sandy loam 74, 20, 6 5.3 0.9 6.4 5.3 

1, 2 USDA classification. 
3 CEC = cation exchange capacity. 

The soil moisture contents were determined by oven-drying a sample at nominally 
105°C overnight, and were calculated to be 30.9% and 4.6% of the dry soil weight for 
Newhaven and RefeSol 01-A soil respectively. 
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Reagents 
 Acetonitrile HPLC grade, VWR 
 Water Milli-Q with LCPAK polisher, In House 
 0.1% Formic acid in water MS grade, Honeywell 
 0.1% Formic acid in acetonitrile MS grade, Honeywell 

Equipment 
 Shimadzu Nexera series HPLC system with AB Sciex API 5000 MS/MS detector. 
 HPLC column: Waters XBridge BEH C18, 2.5 µm, 2.1 × 50 mm 
 Analytical balance 
 Centrifuge: Beckman Coulter Allegra X-15R 
 Micro Centrifuge: Thermo Scientific Sorvall Legend Micro 21 
 Orbital shaker: Edmund Buhler SM 30 A 
 Positive displacement pipettes 
 Nalgene centrifuge tubes 
 Micro centrifuge tubes 
 Volumetric flasks 
 Glass Jars 
 Amber glass vials 
 Disposable glass vials 
 HPLC vials 

Analytical Method 
Analytical method 14162.6114 was supplied by Smithers Viscient, Wareham on 
behalf of the sponsor. The method was re-written as SMV 3202239-01D to take into 
account minor differences in instrumentation, reagents and consumables before 
validation, and re-issued as SMV 3202239-01V after validation. The complete 
analytical procedure is presented in Appendix 6. 

Preparation of Reagents 
Acetonitrile: water (20:80 v/v) was prepared by mixing 100 mL HPLC grade 
acetonitrile with 400 mL Milli-Q water. 

Preparation of Stock Solutions 
Primary stock solutions of Tebuconazole were prepared at 1000 µg/mL under GLP 
study No. 3202240 (Tebuconazole – Independent Laboratory Validation in Water) 
and were used for method validation. 

Primary stocks were stored refrigerated in amber glass bottles and given a nominal 
expiry of three months. 
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A secondary stock solution of Tebuconazole in acetonitrile was prepared at 10 µg/mL 
under study 3202240. 

Sub-stock solutions were prepared in volumetric flasks as described in the following 
table: 

Stock Concentration 
(µg/mL) 

Volume Taken 
(mL) 

Solvent Final Volume 
(mL) 

Concentration 
(µg/mL) 

10 1 10 1 
1 0.1 Acetonitrile 10 0.01 

0.01 1 10 0.0011 

1 Equivalent to 1 µg/L. 

Sub-stock solutions were prepared on the day of use and stored refrigerated in 
disposable glass vials until the corresponding analysis was complete. 

Matrix Matched Standards for Matrix Assessment 
Matrix matched standards of Tebuconazole were prepared in control soil final extract 
as described in the following tables: 

Newhaven soil 

Stock Concentration 
(µg/L) 

Volume Taken 
(mL) 

Solvent Final Volume 
(mL) 

Concentration 
(µg/L) 

1 0.15 
Newhaven soil 

10 0.015 
1 0.15 

final extract 
10 0.015 

1 0.15 10 0.015 

RefeSol 01-A soil 

Stock Concentration 
(µg/L) 

Volume Taken 
(mL) 

Solvent Final Volume 
(mL) 

Concentration 
(µg/L) 

1 0.15 
RefeSol 01-A soil 

10 0.015 
1 0.15 

final extract 
10 0.015 

1 0.15 10 0.015 

Non-Matrix Matched Standards for Matrix Assessment 
Non-matrix standards of Tebuconazole were prepared in acetonitrile: water 
(20:80 v/v) as described in the following table. 

Stock Concentration 
(µg/L) 

Volume Taken 
(mL) 

Solvent 
Final Volume 

(mL) 
Concentration 

(µg/L) 
1 0.15 

Acetonitrile: water 
10 0.015 

1 0.15 10 0.015 
1 0.15 

(20:80 v/v) 
10 0.015 

The matrix matched standard and non-matrix matched standards were analysed and 
the peak areas compared. The matrix effect was considered to be significant if the 
mean matrix matched standard area is ≥ 20% different from the non-matrix standard 
area 
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Matrix Matched Calibration Standards 
Matrix matched standards were used for consistency with the primary method 
(14162.6114), regardless of the matrix effect. Matrix matched calibration standards of 
Tebuconazole were prepared in control soil final extract as described in the following 
tables: 

Newhaven soil 

Stock Concentration 
(µg/L) 

Volume Taken 
(mL) 

Solvent 
Final Volume 

(mL) 
Concentration 

(µg/L) 
10 0.25 10 0.25 

0.25 0.72 1 0.18 
0.25 0.4 1 0.1 
0.25 0.26 1 0.065 
0.25 0.18 Newhaven soil 1 0.045 
0.25 0.12 final extract 1 0.03 
0.25 0.08 1 0.02 
0.25 0.05 1 0.0125 
0.25 0.032 1 0.008 
0.25 0.02 1 0.005 

RefeSol 01-A soil 

Stock Concentration 
(µg/L) 

Volume Taken 
(mL) 

Solvent 
Final Volume 

(mL) 
Concentration 

(µg/L) 
10 0.25 10 0.25 

0.25 0.72 1 0.18 
0.25 0.4 1 0.1 
0.25 0.26 1 0.065 
0.25 0.18 RefeSol 01-A soil 1 0.045 
0.25 0.12 final extract 1 0.03 
0.25 0.08 1 0.02 
0.25 0.05 1 0.0125 
0.25 0.032 1 0.008 
0.25 0.02 1 0.005 

A second set of calibration standards was prepared for RefeSol 01-A soil from the same 10 µg/L sub-
stock solution, for re-injection with the original sample extracts. 

A single set of matrix matched calibration standards was prepared for each validation 
batch and injected twice, interspersed with and bracketing the samples. 

Sample Fortification 
5±0.05 g dry weight of soil was weighed into a Teflon centrifuge tube. Quintuplicate 
soil samples were fortified at the LOQ (50 µg/kg) and at 10 × LOQ (500 µg/kg) with 
a Tebuconazole standard in acetonitrile. Duplicate control soil samples and a reagent 
blank (no soil) were also prepared, as described in the following tables: 
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Newhaven soil 

Sample ID Dry Soil Weight 
(g) 

Stock 
Concentration 

(µg/mL) 

Volume Added 
(mL) 

Fortified 
Concentration 

(µg/kg) 
Reagent Blank A N/A N/A N/A N/A 

Control A-B 5 N/A N/A N/A 
F50 A-E 5 1 0.25 50 

F500 A-E 5 10 0.25 500 
N/A = Not applicable. 

RefeSol 01-A soil 

Sample ID Dry Soil Weight 
(g) 

Stock 
Concentration 

(µg/L) 

Volume Added 
(mL) 

Fortified 
Concentration 

(µg/kg) 
Reagent Blank B N/A N/A N/A N/A 

Control C-D 5 N/A N/A N/A 
F50 F-J 5 1 0.25 50 

F500 F-J 5 10 0.25 500 
N/A = Not applicable. 

Sample Extraction 
20 mL acetonitrile was added to 5±0.05 g dry weight of soil, placed on a shaker at 
150 rpm for 30 minutes and centrifuged at 3000 rpm for 10 minutes. The supernatant 
was transferred into a glass jar and the extraction procedure repeated. The two 
extracts were combined and made to 50 mL volume with acetonitrile. A portion of 
extract was diluted into the calibration range with acetonitrile: water (20:80 v/v). A 
portion of the final extract was transferred into a micro centrifuge tube, centrifuged at 
13,000 rpm for 5 minutes then transferred into an HPLC vial for analysis. Sample 
extracts were stored refrigerated in case further analysis was required. The extraction 
procedure is summarised in the following tables: 

Newhaven soil 

Sample ID Fortified 
Concentration 

(µg/kg) 

Dry Soil 
Weight 

(g) 

Extract 
Volume 

(mL) 

Sample 
Dilution 

(mL to mL) 

Dilution 
Factor 

Reagent Blank A N/A N/A 50 0.03-10 3333 
Control A-B N/A 5 50 0.03-10 3333 

F50 A-E 50 5 50 0.03-10 3333 
F500 A-E 500 5 50 0.03-10 33331 

N/A = Not applicable. 
1 F500 A was made to a sample volume of 66 mL in error; therefore the dilution factor was 4400. 
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RefeSol 01-A soil 

Sample ID Fortified 
Concentration 

(µg/kg) 

Dry Soil 
Weight 

(g) 

Extract 
Volume 

(mL) 

Sample 
Dilution 

(mL to mL) 

Dilution 
Factor 

Reagent Blank B N/A N/A 50 0.03-10 3333 
Control C-D N/A 5 50 0.03-10 3333 

F50 F-J 50 5 50 0.03-10 3333 
F500 F-J 500 5 50 0.03-10 3333 

N/A = Not applicable. 
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Instrument Conditions 
LC-MS/MS analysis was performed using the following instrument conditions: 

HPLC Parameters: 

Instrument: Shimadzu Nexera series HPLC system 
Column#: Waters XBridge BEH C18, 2.5 µm, 2.1 × 50 mm 
Mobile Phase A#: 0.1% Formic acid in water 
Mobile Phase B#: 0.1% Formic acid in acetonitrile 
Flow Rate: 0.5 mL/min 
Gradient: Time (min) Mobile Phase A (%) Mobile Phase B (%) 

0.00 80 20 
0.50 80 20 
3.00 0 100 
3.50 0 100 
3.51 80 20 
5.00 80 20 

Run Time: 5.0 minutes 
Column Temperature: 40°C 
Autosampler Temperature: 10°C 
Injection Volume: 50 µL 
Retention Time: Approx. 2.8 minutes 
Valco Valve Diverter: Time (min) Position 

0 A (to waste) 
1 B (to MS) 
4 A (to waste) 

MS/MS Parameters: 

Instrument: AB Sciex API 5000 Triple Quadrupole Mass Spectrometer 
Ionisation Type#: Electrospray (ESI) 
Polarity#: Positive 
Scan Type#: Multiple reaction monitoring (MRM) 
Ion Spray Voltage: 5000 V 
Collision Gas (CAD): 8 
Curtain Gas (CUR): 25 
Gas Flow 1 (GS1): 40 
Gas Flow 2 (GS2): 40 
Vaporiser Temperature (TEM): 500°C 
Interface Heater (ihe): On 
Entrance Potential (EP): 10 
Collision Exit Potential (CXP): 13 
Transition Name: MRM Transition Declustering Collision Dwell Time (ms) 

Ions Monitored Potential Energy 
(DP) (CE) 

Tebuconazole (Primary): 308.4/70.0 120 36 75 
Tebuconazole (Confirmatory): 308.4/125.0 120 54 75 

Parameters marked # may not be modified. Minor adjustments to the remaining 
parameters may be required in order to fully optimise the system. 

LC-MS/MS data were collected using Analyst 1.6.2. 
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Calculation of Results 
LC-MS/MS data were calculated using Analyst 1.6.2. When the calibration fit is 
linear as in this study, Analyst uses the following formula to calculate the 
concentration of test substance present in the sample extract: 

x = (y - c) / m 

Where: 

x = concentration of test substance in sample extract (µg/L) 
y = peak area due to test substance 
c = y intercept on calibration graph 
m = gradient of the calibration graph 

The calibration line used a 1/x weighting. 

The concentration of test substance in the sample is calculated as follows: 

Sample concentration (µg/kg) = extract concentration (µg/L) × dilution factor 

Dilution factor = final extract volume (mL) / weight of soil in final extract (g) 

Procedural recovery from fortified samples is calculated as follows: 

Recovery (%) = sample concentration / fortified concentration × 100 

The Limit of Detection (LOD) was measured from the peak height of the lowest 
calibration standard and the height of the baseline noise in a control sample and was 
calculated as follows: 

LOD (µg/kg) = 3 × height of control baseline noise × dilution factor × calibration 
standard concentration (µg/L) / peak height of calibration standard 

The Method Detection Limit (MDL) based upon the sample concentration equivalent 
to the lowest calibration standard was calculated as follows: 

MDL (µg/kg) = lowest calibration standard × dilution factor 

For the correlation of stocks, each stock was diluted to a concentration near the 
middle of the calibration line. The diluted stocks were injected five times each, and 
the mean peak areas calculated. The correlation was then assessed using the following 
equation: 

(A - B) 
% Correlation from the mean = × 100 

(A + B) 

Where A and B are the mean peak areas for each of the two stocks. 
The acceptance criterion is not more than ± 5% difference from the overall mean. 
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Validation Pass Criteria 
The validation was deemed acceptable if the following criteria were met for the 
primary and confirmatory transitions monitored: 

Mean Recovery and Precision 
Recovery and precision were acceptable if each fortification level had a mean 
recovery between 70 and 110% and a %RSD (relative standard deviation) ≤ 20%. 

Specificity/Selectivity 
Specificity was acceptable if no significant interference at the retention time of 
Tebuconazole was found in the control samples at > 30% of the LOQ. 

Linearity 
The linear range was acceptable if the lowest calibration standard concentration was 
≤ 80% of the equivalent LOQ final extract concentration and the highest calibration 
standard concentration was ≥ 120% of the 10 × LOQ extract concentration (after 
dilution if applicable). Matrix matched calibration standards were used for 
consistency with the primary method (14162.6114). The correlation coefficient (r) 
was acceptable if it was ≥ 0.995. 

LOD (Limit of Detection) Assessment 
An estimate of the LOD was made at 3 × baseline noise for primary and confirmatory 
transitions. 

MDL (Method Detection Limit) 
The MDL was calculated as the sample concentration equivalent to the lowest 
calibration standard. 

Matrix Assessment 
An assessment of matrix effects was made by comparison of peak areas for triplicate 
standards prepared in acetonitrile: water (20:80 v/v) and in untreated soil final 
extracts. This was assessed for the primary and confirmatory transitions. 

Results were presented as a % difference from the mean non-matrix matched standard 
value. 

A difference of > 20% was considered significant. 
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Limit of Quantification (LOQ) 
The LOQ based upon the lowest level validated confirmed the LOQ to be 50 µg/kg 
for Tebuconazole in Newhaven and RefeSol 01-A soil. 

Limit of Detection (LOD) 
The LOD based upon the sample concentration equivalent to 3 × baseline noise was 
calculated in Newhaven and RefeSol 01-A soil (primary and confirmatory 
transitions). The LOD values are presented in the summary tables at the beginning of 
the results section. 

Method Detection Limit (MDL) 
The MDL for Tebuconazole was calculated to be 16.7 µg/kg (based upon a lowest 
standard concentration of 0.005 µg/L and a control dilution factor of 3333). 

Matrix Effects 
An assessment of matrix effects was made by comparison of peak areas from 
standards prepared in control soil final extracts against standards prepared in 
acetonitrile: water (20:80 v/v). The % difference from the mean non-matrix matched 
standard value was calculated. 

Matrix effects were insignificant (< 20% difference from non-matrix standards) for 
Tebuconazole in Newhaven and RefeSol 01-A soil. Matrix matched standards were 
used for consistency with the primary method (14162.6114), regardless of the matrix 
effect. 

Validation Attempts 
The first validation attempts for Newhaven soil was acceptable at both levels. 
The first injection of the validation attempt for RefeSol 01-A soil failed recovery 
criteria, although precision was good. Due to recoveries all being approximately 50%, 
it was suspected that the error was with the calibration standards being prepared at 
double the correct concentration. A fresh calibration line was prepared from the 
original sub-stock solution and the original samples were re-injected. The re-injection 
was acceptable. 

Method Issues 
There were no issues found with the primary method (14162.6114) or 
recommendations for improvement. 
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Procedure Code 

Issue Date 

Page Number 

Determination of Tebuconazole in Soil by LC­
MS/MS 

SMV 3202239-01 V 

12 December 2018 

1 of 12 

The methodology described in this procedure has been validated in 
Newhaven soi l and RefeSol 01-A soil at 50 and 500 µg/kg. 
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REVISIO\I HISTORY 

s:vrv 3202239-0 IV New method issued following independent laboratory 
validation of Smithers Visci,mt. Wareham studv 14162.6114 

SAFETY PRECAUTIO'I/S 

Operators should take the nonnal precaution of wearing gloves. laboratorv coats and 
safrty glasses when handling compound and matrix samples. 

Sat~ty assessments (Control of Substances Hazardous to Ile:ilth. COSIIII) have been 
mack of those procedural steps im;olving preparation of solutions. reagents and 
analysis of matrix samples. Appropriate safety codes have been included in the tex1: 
and are defined in !he secliun lilied General Handling Conlrul Calegories. 

Tl1c hazards and risks of the substances hazardous to health used m this method have 
been considered. Provided the method is accurately followed and the control measures 
specified in the method arc correctly used. there should be no foreseeable hazards to 
health. 

I:',TRODllCTION 

!his mdhod desc1~bes the procedure for determining concenlrations of Telmconazole 
in soil by LC-'IIS/1\,!S. Soil is ex1racted ,vith acetonitrilt' and diluted into calibration 
range with acdonitrik waler (20:80 v/v). Tl1e e.xtrads are qu,mlified by LC-'vIS 11\,IS. 

l\,Iatrix effects fr,r Tcbuconazolc in \lcwhavcn soil and RcfcSol O 1-.c\ soil ,vcrc 
dctcnnincd by comparing peak areas of calibration standards prepared in control soil 
final extract and in acetonitrile: wakr (20:81) v'v). 

l\fatrix effects are considered significant if the matrix matched standard area is _ 20°0 
dit1erent from the non-matrix standard arna. 

l\-falrix matche<l calibratwn standar<ls were used for method 1ali<latio11 for consistency 
with Lhe primary· melhod (14162.6114). even if no signiEcm1l matrix dfrcts were 
observed. 

- 2 -
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APPARATIIS, I\IATERIALS, REA(;EI\TSAND SOL!ITIONS 

Apparatus and Glassware 
• Shimadzu l\cxcrn series HPLC system with AB Sciex AP! 5000 IV!S!'v!S detector 
• IIPLC column: Waters XDridge DEII C18. 2.5 µm- 2.1 50 mm 
• Analytical balance 
• Centrifuge: Deckman Coulter Allegra X-15R 
• tvlicrv Ccn(rifugc: 1l1cnno Sc1cnlific Sorvall Legend Micro 21 
• Orbital shaker: Edmund Duhkr Sl\-1 30 A 
• Positive displacement pipettes 
• Nalgene centrifuge tubes 
• Micro centrifuge tubes 
• Volumetric flasks 
• Glass Jars 
• Amb.:,r glass vials 
• Disposable glass vials 
• IIPLC vials 

Equivaknt equipment may be used if required 

Materials 
• ,.\.cetonitril.:-
• \Yater 
• 0.1 % Fonnic acid in water 
• 0.1 °-·o Pon11-ic acid in acctonitrik 

Equivalent materials nrny be used if required 

Reagents 
Ac<!tmtitrile: water (20:80 ••II') 

IIPLC grade- VWR 
'vlilli-Q (with LCPA!( polisher) 
.LC-MS grade. Honeywell 
I .C-lVIS grade- lloney•sdl 

Acetonitrile w:ikr (20:80 v/v) is prepared bv mixing 100 mL HPLC grade 
acdonitrilc with 400 mL l\Iilli-Q waler. 

Reagent volumes may be scaled as appropriate. 

Standard Solution Pnparation [lb, 4a] 
Primary Standard Stock 
Prepar.:, duplicate stock solutions of Tebuconazole at 1000 µg1mL in acetonitrile. 
Accurately weigh_ 10 mg kst substance, corrected for puritv and transfer mto a 
10 mL volumetric flask. .-\djust the volume to give exact!>• 1000 µg/mL. Transfer into 
amber glass bottles. T11e primary stocks should be stored refrigerated and given a 
nominal expiry date of 3 months. 

Standard Correlation 
Dilute the duplicate primary stock,; tu the mid-point ufthe calibration line. Cotwlak 
the standard solutiom by in_1Ccting each of the two calibration standards 5 times into 
the I ,C-lvlS/\IS. t,nsure that the two solutions are injected alternately in the run 
sequence. T11c results for the con-elation should be ± 5% of the overall mean 
calculated by peak areas. 
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Review of Results 
Review the data and document the correlation cakulatiom. If the conelation is out of 
specification. either repeat the injections. re-dilute. or prepare two new stock 
~tandan.b and rep<;:at the pro.;edures in ~edi,ms 1/1/liul IVeighi11g u(Stuck 
Sollmons · to Re1·iew o(Rf'.rnlts:-

Ifthe acceptanc<" criteria from section · Standard Co1"1'clot101f - have been met. 
then the calibratwn solutions are acceptable for US<". If required. fortification solutions 
1ur method validation will be made from the same stock standard. or its dilut1uns. 
from which the calibration line has been prepared. 

Secondary Stmulard Stocks 
Prepare secondary stock solutions of T dmconazolc in volumetric flasks as described 
in the following table: 

Primary Stork Volume Taken Solvent Final Secondary Stock 
Concentration (mL) Volume Concentration 

(ft~/mL) (ml,) (11g/mL) 
]()(_Ir) 1 

i\cetorutnle 
]() 1IJ0 

1000 U I IO 10 

I rans fer into amhff glass bottles. I he secondary stocks should be stored refrigerated 
and given a nominal c:--:piry date of I month. 

Sub-Stocks 
Prepare sub-stock solutions ofTebuconazok in ·volumetnc flasks as described in the 
following labk 

Secondary Stock Yolume Takrn Sohm( Final Yolume Sub-Stock 
Conc.entration (mL) (mL) Concentration 

(iLll:imL) fuo/mL) 
](_) I 10 I 
1 (j 1 AccLonit.rik }() iJUI 

(]_()] l 10 0.UOl 
Equl\ "knt to 1 µ,:l 

lransfer into disposable glass vials. The sub-stock solutions should be prepared on 
the day of use. 
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,\fatrix ,\fatched Standards for ,\fatrix Assr!ssmeut 
Prepare Newhavcn soil and RcfeSol 01-A mil matrix matched standards of 
Tebuconazole in disposable glass vials as described in the following table: 

Stuck Concentration Volumt.' Takt'n Solvt'nt Final Yo]ume Cunct:>nlration 
iul!IL) (mL) (mLJ /1w/L) 

I 0 I'> liJ ,,, I)[, 

1 ()15 Soil final i.;xtn1cl JU 0.015 
1 IJ 15 10 0.01:i 

Non-:Uatrix :\latched Standards/or :\latri'< Assessment 
Prepare non-matrix matched standards ofTebuconazolc in disposable glass vials as 
,kscnbed in lh, lvllowrng tabk: 

Stock Concentration Volume Taken Solvent flnal \'olume Concentration 
lm,/L) (mL) (mL) lm,/L) 

I (j I) 
Acetonitnle '. \>,.'akr 

IIJ (J(JI) 

I 0 I, 10 U_l)h 

I O I, 
(2U:80 v·vJ 

10 (J_i) I.~ 

,\fatrix ,\lc1tched Calibrcdion Sta11d£1rds 
Prepare Newhaven soil or RefeSol O I-A soil matrix matched calibration standards of 
Tebuconazole as described in the fo!IO\ving table: 

Stock Concentration 
(u~IL) 

Volume Tnken 
(mL) 

0.72 

0.26 
0.18 
0.12 
0 08 

0 05 
IJ.032 
0,02 

S,,11 fmal extract 

Final Volume 
(mL) 

Conccntrntion 
Ctll!IL) 

CUS 
0 l 

0.03 
(J02 

0 012, 

Transfrr a purtion into a micro centrifuge tube and centrifuge al l3Ji00 rpm for 
5 minules. 

A single sd 0f calibration standards should be prepared fr,r each validation batch and 
inj2cted twice. interspersed with and hrackding the samples . 
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PRO<:EDIIRES 

All procedures will be canied out in compliance with ckpaitmental SOPs, following 
depa11mental safety procedures in conjunction with COSHH assessments. 

All work should be caniecl uul wider the rmmrnum control categones listed umler the 
satcty pr,,cautions scctic,n. Additional controls arc listed with the individual steps of 
the procedure. 

F011itication of Control Samples for Method Validation l 1 b, 4a J 
Weigh 51_0_05 g dry weight of either I\ewhaven or Ret~Sol O 1-A soil into a Teflon 
centrifuge tube. Fortify with Tebuconazole standard in acetonitrile as shown in the 
following table: 

Number of 
Replicates 

Sample Type Stock 

UlQ 

Ni\~ Not i\ppltcable 

Sample Extraction [1 b, 4a] 

Conrentr;.1tion 
/rn•/mL) 

liJ 

Yolumr 
Added 
/mLl 
N/A 
N.!4 

Sample 
"·'eight 

(g) 

l. :,.-reasure 5±0. 05 g dry weight of soil into a Teflon centrifuge tubs:. 
2. Add 20 mL of acetonitrile to the soil. 
3. Shake at 150 rpm for 30 minutes. 
4. Centrifuge at 3000 rpm for llJ minutes. 
5. Transl'cr the supernatant into a t:;lass jar. 
6. Repeat steps 2 to S. combining the two e:,.1:racts 
7. :,_fake to 50 mL volume with acdonitrile 
8. DilL1k into calibration range with acdonitrik: water (20:80 v 'v). 

Fortified 
Concentration 

(UPikPl 

50 
5('il) 

9. Transfrr a portion into a micro centrifuge tube and centrifuge al 13.000 rpm 
for 5 minutes. 

IO. Tramfcr into an HPLC vial for analysis. 

Ille recommended dilution procedure is given m the following table: 

Sample type Fortified 

Comrol 

Concentration 
(µg/k:() 

N'A 

)(j LOQ 51)0 
N'A ~Not Applicable 

Sample 
Weight 

(g) 

5 

Rx1ract 
Volume 

(mL) 
50 
50 

Dilution 
(mL-mL) 

i'}0:?--10 
(1_03-10 
(J_l)_::1,-li) 

0J)3-1(J 

Jl1lute a..:ldit1on::1l control extract fc,rmatn:{ match;::J c,1lihraticm standards, if required 

- 6 -

Dilution 
Factor 

333 
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Parameters: 

Tnstrumcnt 
Colurnnfc 
T'vfc•hik Phase .:-.,4-
1\fobtle Phase Bi/ 
Flow Rate: 
L_frndient 

Run Tune 
Column Te-mpamurc 
Auto~~Bmpler I empernture 
In_i1..celion ""1,/olurnc: 
_g_etention Time 
Valeo Valve- Div~rle-r 

!\IS/!'vIS Parameters: 

Instrument· 
li,,)Jlisation Typ~l<­
!-10kirity# 

Curtain Cas I CUR l 
Gas Flmv l (GS}') 
C~;l~ rlmv ·~ (GS:2) 
Varonser I ernperatw-e ! TEhJ1 
T nkrf:K'C H L"atcr I ihc ') 
!_intrn11c'e Potential \!_iP-, 
Collision E:Dt Potential (CXP) 
Transmon Name 

I cbuconazole (Primary): 
TehucL1n.:i7lilc lJ"":l'lnfinr1:1hwy) 

Analytical Procedure S:tdV 320~~39-0l V 

LC-:\,IS/.\IS CONDITIONS 

~h1madzu N~xcn1 scri~s HPTF system 
Waters XBndge BEH C 18. '.'.5 µm. 21 5U mm 
(J 1nri Formic a~i.J 1n \Ve1tc:1 

0. 1 °·o F ennic acid m acetcinitrile 
(J.5 mL/min 

rim(: (mmJ 

o.on 
J\lobik': l'h~1se A i:u ;J) ~-ll)blk"': l'h~1S('. B (ll ·;1) 

so ~o 
0 5IJ 
3.00 
3 50 
3.51 
5 OIJ 

5.0 m i.nutes 
41.1-c 
10 C 

µL 
Approx ~-8 mmutes 

Time (min) 
[) 

80 
r, 

0 
81) 

80 

20 
I or_1 
JOO 
'.;() 

.::'.O 

Position 
A(tciwas.te) 
B(tc•MS1 

A (tc, was.t.c I 

.J....B Si:icx _,:\_Pl 5000 lnple qu,1Jrupole J\,fass Spc:ctrornekr 

EkclrospraY (E sn 
Pc1s.1ttvc 
l\Iultiple reaction monitoring (IVIR..I\rfl 
_::;;001) V 

41) 
40 
)O(r'·C 

On 
]I) 

13 
1\-lHJ\,1 Trans1t10n 
!om l\fonitore d 

30S.4·70_C 
]1.,8 4..-'I 25.0 

Dcc-Jur,:renng 
Potential 

(TJP1 

120 
l~iJ 

Collision 
Energy 
1CE) 

36 
,4 

Llvilcll Time (ms) 

Parameters marked may not be modified_ Minor adjustments to the remaining 
parameters m:rv be r.:,quired in order to fullv optimise the system. 

- 7 -
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Procedure S:tdV 320~~39-0l V 

CALCl!LATION OF RESULTS 

All peak mea<;urements and calculations are performed on Analvst l.6.2. from the 
measured peak art'a. where the calibration fit is linear as m this study. A.nalyst uses 
the following formula to cakulak the concentration ofkst substance pn:sent in the 
sarnpk e:,.1ract. 

When:::-

(v- c) 
x=-·--xDF 

m 

x - concentration oftest substance in sample (µg-'kg) 
y = area of peak due to test substance 
111 - gradient 
c = Y intercept on calibration graph 
DF = s:unple dilution factor 

Procedural recoverv data from fortified samples an: calculated via the fullowing 
equation: 

A 
Rec,werv(%)- ,c!Ol> . s 

A = concentration found in fortified sample (µg-kg) 
S - rnucentrnliou a,lcled lo fortifie,I sample (µg!kg) 

- 8 -
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Procedure S:tdV 320~~39-0l V 

,rnTHOD CRl'n'.RIA 

for the analysis by LC-111S'11!S to be considered successful the following criteria 
should be met. 

• At least 5 calibration standards will be us,;d in the cktennimtion of the calibration 
line. 

• TI1c cotTclation cod1icicnt (r) for the calibration line will be;,. 0.995 with a lix 
\.Y~ighting. 

• All sampl.:, e:,;tracts will be within the appropriat.:: range of calibration standards. 
• Mean recovery from fottificd smnpks will be considered acceptable within the 

range of 70 to 1 I 0°·t). 

• TI1e control smnpk should not contain interterence 30% of the LOQ. 

- 9 -
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Procedure S:tdV 320~~39-0l V 

(;ENEHAL HANDLJI\(; CONTROL CAn:c;oHIES 

CATEGORY CO!\TROL 
l\fain Division N:une and Specification 
I OLOH.8 

3 Disposable latex 
b Disposable nitrite 
C Rubber gloves 
d Sps:cifo: lvpe for the job (se,;, assessment giving ddaib) 

2 PROTECTIVE CJ ,OTHING 
3 J ,ahorntory coat or equivalent 
b Disposable O\'cralls 
C Oversleeves 
d Overshoes 
e Plastic apron 

3 EYE/FACE PROTECTION 
a Safoty glasses to RS 2092/2 C or better 
b Face shield to K8 2092/2 C nr better 
~ Safoly goggles to BS 2092/2 C or better 

4 El\GINEERNG CO'\JTROT ,S 
a Open bench m venlilated area 
b Fume cupboard to BS 7258 
C J ,aminar flow cabinet to K8 5295 Class I 
d Re-circulating fume chamber 
e Radioisotope lab 
f Biohazard lab 
g Olove ho:-. 

5 RESPIRATORY PROTECTIVE EQUPl\[E'-!T 
a Disposable filtering faccnrnsk (HSE approved), 

i a nrganic vapour 
II - dust 
iii - combination organic vapour!dmt 

!vlUST SPECIFY TYPE 
b Pmvered respirators!helmets with safoty visor to BS 2092/2 C 

or better (HSE approved) 
C Respirator with specified canister (HSE appro,ed) 

6 SPECIFIC llvfrv!UNISA TION REQl lJRED (GIVE DETAIi ,SJ 
7 ALLERGIC PERSO_\IS PROll1131TED (SPECIFY ALLERGY) 
8 REFER TO lv!ATERIAL SAFETY DATA SHEET 
9 KNOW!\ OR SLSPECI ED RtPROl)( ICTIVE HA/,ARD TO 

EITH FR Sr:X (must specifv ddails) 

10 POISON ensure antidote is available and is within its expiry 
date (must specif\ ddails) 
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