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• 1. Introduction 

The objective of this study was to validate methods of analysis for the determination of folpet 
and the degradates phthalimide, phthalamic acid, phthalic acid, 2-cyanobenzoic acid and 
benzamide in water and sediment taken from a representative microcosm. 

The protocol was signed by the Study Director and Huntingdon Life Sciences Management 
on 9 February 2009 and by the Sponsor on 14 February 2009. 

The study was undertaken at Huntingdon Life Sciences, Eye between 9 March 2009 and 
12 May 2009. 

The study was des~gned and performed to support Cambridge Environmental Assessments 
study CCC2003~olpet (Folpan 80 WDG): An Assessment of the Potential Biological 
Effects on Aqtl~6osystems Following Ten Applications in Freshwater Microcosms. 

The signed protoco&cOP,Y of the final report and the primary data pertaining to the study 
has been retained in thB~,yes of Huntingdon Life Sciences. 
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2. Materials •2.1 Analytical Standards 

FOLPET 

Common names: Folpet, Folpan 

Chemical name (IUPAC): 2-[(trichloromethyl)thio ]-1H-isoindole-l ,3(2H)-dione 

CAS registry number: 133-07-3 

Structure: 

Molecular formula: 

Molecular weight: 

Storage conditions: •
Supplier: 

Batch number: 381-101-01 

Purity: 99.3% 

Expiry date: 19 November 2011 

Appearance: White crystalline solid 

Certificate of Analysis is presented in Annex 1. 
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• PHTHALIMIDE 

Common name: Phthalimide 

Chemical name (IUP AC): Isoindole-1,3-dione 

CAS registry number: 85A1-6 

Structure: 

~ ~N-H 
Molecular fonnula: ~~ CsHsN02 


Molecular weight: 
 ?~,f 

Storage conditions: Ampi~ 


S l. s· A~l-d~h <>
upp ier: 1gma- ·v~• <cy>6Batch number: 3223X 

Purity: 99.9% o~ 
Expiry date: 11August2010 ~'VI 

Appearance: White solid 00 
Certificate of Analysis is presented in Annex 1 . 

~ 
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PHTHALAMIC ACID • 
0 

OH 

Common name: Phthalamic acid 

CAS registry number: 88-97-1 

Structure: 

& 0 

Molecular formula~ CsH6N03 

Molecular weight: Wrt65.2 
Storage conditions: <-'~ximately +4°C 

Supplier: s·ij;lA1a · h •grl!l!"~c
0 

Batch number: 07625LH ~ · 

Purity: 99.1% ~6 • 
Expiry date: 20 January 20 IO ~ 

\6~nAppearance: White powder 

Certificate of Analysis is presented in Annex 1. Ca 
·~ 
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PHTHALIC ACID 

OH 

OH 

Common name: Phthalic acid 

Chemical name (IUP AC): 1,2-Benzenedicarboxylic acid 

" 
CAS registry number: 88-99-3 


Structure: 


~· 
~ 

Molecular formula: W1e,H,o, 
0 

Molecular weight: J61i 
Storage conditions: 

• 
Appr~fife_tely +4°C 

((§J~i?~Supplier: Sigma-AI<Jri~~ 

Batch number: 1357930 ~~ 
Purity: 100.1% ~ 
Expiry date: 20 January 2010 (~
Appearance: White crystalline powder 

Certificate ofAnalysis is presented in Annex 1 . ~ 
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2-CYANOBENZOIC ACID • 

Common name: 2-cyanobenzoic acid 

CAS registry number: 3839-22-3 

Structure: 

~OH 
llACN 

Molecular fo~ CsHsN02 

Molecular weight:~ 147.1 

Storage conditions: ~,.Approximately +4°C 

S 1. ~S-.,<J,1gwa-Aid . hupp 1er: nc
Vb 

Batch number: 02S30E~ 0 

94.7% ()~Pur~ty: 

Expiry date: 20January20~6~ • 
Appearance: White powder ~ 

Certificate of Analysis is presented in Annex 1. <O
OA
!/Q 
~ 

• 

17 




Huntingdon Life Sciences 
MAK0978 

Sponsor Reference Number: R-25157 

• BENZAMIDE 

Common name: Benzamide 

CAS registry number: 55-21-0 

Structure: 
0 

~NH, 
Molecular formu~ 


~ 

Molecular weight: ~ 121.1 


~(fl) ''.'?. 

Storage conditions: ~/)\mbient 

Supplier: <$~-Aldrich 
v11~ 

Batch number: 842483~ 
~ .· 0 

Purity: 99.7% ~ 
Expiry date: • 20 January 20~6~ 
Appearance: White powder ~ 

Certificate of Analysis is presented in Annex 1. 00 
~ 
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FOLPAN 80 WDG 

Common name: Folpan 80 WDG • 
Formulation type: Water dispersible granules 

Active ingredient and purity: Folpet at 80% 

Storage conditions: Ambient 

Supplier: Sponsor 

Batch number: 20131608 

Expiry date: ~ March 2010 

Certificate ofAnaly©s presented in Annex 1. 

~~,/? 
2.2 Control matric~ 

Con~rol pond water and. sedim~~~~~ for the validatio~ of the ana~~~cal method was 
obtamed from the Cambridge Env1ronnr~~al Assessments microcosm fac1httes. 

~~ • 
~'°~ 
~ 
a

OA 
~ 

• 

19 




• 
Huntingdon Life Sciences 

MAK0978 
Sponsor Reference Number: R-25157 

3. Methods 

3.1 Validation 

Sub-samples of pond water were fortified with known concentrations of folpet, phthalimide, 
phthalamic acid, phthalic acid, 2-cyaonbenzoic acid and benzamide and analysed according 
to the following regime: 

Fortification level l1m/L) 

Number of replicates 
wrt Folpet 

wrt Phthallmlde, 
Benzamlde and 

2-Cyanobenzoic acid 

wrt Phthalamlc acid 
and Phthalic acid 

2 Untreated Untreated Untreated 
5 "' 1 0.5 2.5 
5 /('\\ 
5 « \'P 

10 
IOOO 

5 
500 

5 
500 

~~ 

Sub-s~m~les of ~~(s~pi~ent wer~ fo~ified with known concentrations of folpet, 
phthahm1de, phthala~ ~<;t,<l, phthahc acid, 2-cyaonbenzoic acid and benzamide and 
analysed according to the following regime: 

') ~J 

• 

YI 17 Fortification level (nl?/a) 

Number of replicates " 21 I wrt Phthalimide, Phthalamlc acid wrt Folpet,dcyanobenzoic ac d and 
_... <-._ 

and Phthalic acid benzamlde 
2 Untreatedv/> Untreated 
5 v5j///_ 20 
5 50(/A)'J /} 50 
5 500 ~//~ 500 

' 

' ~/.:
These samples were then subjected to the analytical,:;methodology described. 

~ ~----
3.2 Active substance content of the formulated product 

~ l) 

Duplicate weighed amounts of Folpan 80 WDG were assayed~foftolpet content and used to 
generate a certificate of analysis for the formulated product. ~ 

3.3 Analytical methodology ~ 
3.3.1 General prlnclples 

Due to the rapid hydrolysis of folpet, the extraction of folpet from water and sediment 
samples was performed as quickly as possible to avoid any potential degradation . 

• 
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WATER 

Folpet was partitioned out of water samples by shaking with toluene prior to quantification •
for folpet using gas chromatography with mass spectrometric detection (GC-MS). 
Phthalimide was partitioned out of water samples by shaking with dichloromethane. The 
dichloromethane extracts were diluted with 2% diglyme in toluene prior to quantification for 
phthalimide using gas chromatography with mass spectrometric detection (GC-MS}. An 
aliquot of the aqueous phase was directly quantified for phthalamic acid, phthalic acid and 
benzamide using liquid chromatography with tandem mass spectrometric detection 
(LC-MS/MS}. A further aliquot of the aqueous phase was cleaned up using a NH2 solid 
phase extraction cartridge prior to quantification of 2-cyanobenzoic acid by LC-MS/MS. 

SEDIMENT 

Folpet and phth~tle were extracted out of sediment samples by shaking with toluene after 
• • <., ", \...---" .• I • .

the add1t1on of,w_ater-~The toluene extracts were further cleaned up by passmg through an 
ENVI-Carb solid ~lla§Mxtraction cartridge (SPE) prior to quantification for folpet and 
phthalimide using ~~\_c'll'romatography with mass spectrometric detection (GC-MS). An 
aliquot of the remainihg~{qtleous phase was filtered prior to being directly quantified for 
phthalamic acid, phthalic acidy 2-cyanobenzoic acid and · benzamide using liquid 
chromatography with tandenffil~s~ spectrometric detection (LC-MS/MS}. 

lj ll 
ACTIVE SUBSTANCE CONTENT~~ · 

~o 
Folpan 80 WDG was dissolved in difhfo'r~methane prior to quantification by high • 
performance liquid chromatography with tilt~6Ic;tdetection (HPLC-UV). 

3.3.2 Materials Qk 

~(~

Materials Grade:::i. ~ 
Acetone Analytical reage~t 
Acetonitrile HPLC ~ 
Ammonia (S.G. 0.88) Analytical reag~~t 
Ammonium formate Analytical reagcltt Q 
Dichloromethane HPLC :::.::/// _ 
Diglyme Analytical reagent ~ 
ENVI-Carb solid phase extraction cartridges, 500mg/6 mL 
Formic acid HPLC 
Hexane Glass distilled 
Methanol . HPLC 
NH2 solid phase extraction cartridges, 500mg/3 mL 
Orthophosphoric acid (S.G. 1.7) HPLC 
Sodium chloride Analytical reagent 
Sodium sulphate (anhydrous) Analytical reagent 
Toluene Glass distilled 
Water HPLC 

• 
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3.3.3 Test substances stock and fortifying solutions. 

· Appropriate amounts of the test substances (corrected for purity) were accurat~ly weighed 
and dissolved in a suitable solvent to give a stock standard solution. Appropriate dilutions of 
the stock standard solutions were made with acetonitrile to give a series of fortification 
standard solutions. 

For the determination of the content of active substance in the formulated product, an 
appropriate amount of folpet analytical standard was accurately weighed and dissolved in 
dichloromethane to give a stock standard solution. Appropriate dilutions of this stock 
standard solution were made with dichloromethane to produce a series of instrument 
calibration solutions in the range 500 to 1000 µg/mL for HPLC-UV. 

Folpet stock solutions were progressively diluted with 2% diglyme in toluene to produce a 
series of instruni{ni;¢alibration. solutions in the range 0.5 to 50 ng/mL for the quantification 

<._<. \,..-'
of water and sed®en:{::)amples by GC-MS. 

Phthalimide were progressively diluted, with 1% diglyme instoc~ol\itiQI)S
toluene:dichlorometha~'e~(5l-so v/v) to produce a series of instrument calibration solutions in 
the range 0.5 to 50 ng/mL <for th~quantification ofwater samples by GC-MS. 

• 
Phthalimide stock solutions~'i~rogressively diluted with 2% diglyme in toluene .to 
·produce a series of instrument calii5(atfon solutions in the range 0.5 to 50 ng/mL for the 

l<r;")) /\ 
·quantification of sediment samples by,G~ 

The phthalamic acid, phthalic acid, 2-cyanoben~ic;acid and benzamide stock solutions were 
progressively diluted with water to produce ~e"ri~$0of instrument calibration solutions in the 
range 0.25 to l 00 ng/mL for LC-MS/MS. ~~ 

3.3.4 Preparation of reagents ~ n 
Preparation of 1% diglyme in toluene:dichloromethane (50:50)::>Q 
Diglyme (10 mL) and toluene (500 mL) were added to dichQnrethane (500 mL) in-~ 

suitably sized glass bottle. The bottle was capped and shaken thoro'ug~ 


Preparation of 2% diglyme in toluene: 


Diglyme (10 mL) was added to toluene (500 mL) in a suitably sized glass bottle. The bottle 

was capped and shaken thoroughly. 


Preparation of IM formic acid solution: 


Formic acid (3.8 mL) was added to water (100 mL) in a suitably sized glass bottle. The 

bottle was capped and shaken thoroughly . 


• 
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Preparation of 0.0IM formic acid solution: 


Formic acid solution (IM, I mL) was added to water (100 mL) in a suitably sized glass 
 •
bottle. The bottle was capped and shaken thoroughly. 


Preparation of 10% ammonia in methanol: 


Ammonia solution (50 mL) was added to methanol (450 mL) in a suitably sized glass bottle. 

The bottle was capped and shaken thoroughly. 


Preparation of IN orthophosphoric acid solution: 


Orthophosphoric acid (22 mL) was added to water (980 mL) in a suitably sized glass bottle. 

The bottle was capr.ed and shaken thoroughly. 

. f«\9 d d' hi 'd l 'Preparation o sattii'ate so mm c on e so ubon: 

Sodium chloride w~d~dJo water (-900 mL) in a suitably sized glass bottle. The bottle 
was capped and shakclt~tb6ffiughly. If all sodium chloride dissolves more sodium chloride 
was added and shaken &~ai11.-;::;'fliis was repeated until some sodium chloride remained 
undissolved. Y;t_ 
Preparation of Mobile Phase A-w~methanol (90:10 v:v) with O.OlM ammonium formate 
and 0.1 % formic acid: ~~ 

Methanol (100 mL) was added to water (9:9~L); ammonium formate (0.6 g) and formic 
'acid (I mL) in a suitably sized glass bottle. rfici'i{oftle was capped and shaken thoroughly. • 
Preparation of Mobile Phase B - 0.1 % formic a;4anol: 

. ~v 

Formic acid (I mL) was added to methanol (1000 mL) in ~bly sized glass bottle. The 
bottle was capped and shaken thoroughly. ~Q . 
Preparation of Mobile Phase C-dichloromethane:hexane (70:30 ~YD 

Dichloromethane (700 mL) and hexane (300 mL) were added to a sui1aiiis'ized glass bottle. 
The bottle was capped and shaken thoroughly. 

NOTE- to prepare different volumes of the above reagents, the ratio of the individual 
components was maintained. 

• 
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3.3.5 Procedures 

Procedure - Folpet in water samples 

1. Extraction 

1.1. 	 Transfer pond water (25 mL)to a polypropylene tube (50 mL). 
1.2. 	 Fortify as required. 
1.3. 	 Add aliquots of saturated sodium chloride solution (5 mL), orthophosphoric acid 

(1 mL, 1 N) and toluene (5 mL) to the sample, cap and shake vigorously by hand 
for approximately 1 minute. · 

1.4. 	 Allow the phases to separate and transfer the upper organic phase to a scintillation 
vial containing anhydrous sodium sulphate (-2 g). 

1.5. 	 Add a further aliquot of toluene (5 mL) to the remaining aqueous phase and shake 
vigo/,ro6sJy)by hand for approximately lminute. · 

/~/ 	 .
1.6. 	 Allo~'-._.,~ne phases to separate and transfer the upper orgamc phase to the 

scintillaf.i~')ial containing the first toluene extract. 
11~ 

1.7. 	 Transfer'the c~~bined extracts to a graduated polypropylene tube (15 mL).1
1.8. 	 Add diglyni"b=(~9oµL) and make to volume (10 mL) by the addition of toluene 

prior to quantiflfution of folpet by GC-MS. If further dilution necessary, dilute 
with 2% diglyme in:t0ffi7dne. 

·~ //~ 

~~• 	 ~6~ 
~ 

Oa 
~ 
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Procedure - Degradates in water samples 

2. Extraction • 
2.1. 	 Transfer pond water (25 mL) to a polypropylene tube (50 mL). 
2.2. 	 Fortify as required. 
2.3. 	 Add an aliquot of dichloromethane (5 mL) to the sample, cap and shake vigorously 

by hand for I minute. 
2.4. 	 Allow the phases to separate and transfer the lower dichloromethane phase to a 

scintillation vial containing anhydrous sodium sulphate (-2 g). 
2.5. 	 An aliquot (1 mL) of the dichloromethane phase was diluted to volume 

(2 mL) with the addition of 2% diglyme in toluene prior to quantification of 
phthalimide by GC-MS. If further dilution necessary, dilute with 1% diglyme in 
toluene:dichloromethane (50:50). 

2.6. 	 Transfer'::-an aliquot (1 mL) of the aqueous phase to a HPLC vial prior to 
qu~it¥tion of· phthalamic acid, phthalic acid and benzamide by 
LC-MS/Nf~lffurther dilution necessary, dilute with water. 

2.7. 	 Conditio\i~)((~H2 SPE cartridge with methanol and O.OlM formic acid 
(3 mL of eacq).) ~ 

2.8. 	 Add formic acid (200J!b; IM) to an aliquot (20 mL) of the aqueous phase and pass 
through the SPE cartn(!ge discarding the eluate. 

2.9. 	 Pull the SPE c~rtridg~(d?J~ 5 minutes. . . · 
2.10. 	 Elute the cartridge with an-aliquot of 10% ammoma m methanol (6 mL) and collect 

the eluate in a scintillation ~t!),t?,<> 
2.11. 	 Transfer to a round botto~/flas~lOO mL) and wash the vial with methanol 

v // ~' (-5 mL) and add the washing to'the~r.gund>bottom flask. 
\.\ " / 	 I'/

2.12. 	 Rotary evaporate at approximately-40~C-to a low volume (-0.5 mL). •• /f J' a 
2.13. 	 Transfer to a graduated polypropylen~tuJ>e/(15 mL) and wash the round bottom 

flask with two aliquots of acetone (..,;;2".'.s~L) and add the washing to the 
polypropylene tube. ~~ ~ 

2.14. 	 Remove the solvent under a steady stream of nitro~t approximately 40°C until 
the volume reaches -0.5 mL. ~~ 

2.15. 	 Dilute to volume (2 mL) with the addition of water andsnake to mix. » /I I" 

2.16. 	 Transfer to HPLC vial prior to quantitation by LC-MS/MS. If further dilution 
necessary, dilute with water. ~ 
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• Procedure - sediment samples 

3. Extraction 

3.1. 	 Weigh an aliquot (2.5 g) of sediment into a polypropylene tube (50 mL}. 
3.2. 	 Fortify as required. 
3.3. 	 Add aliquots of water (10 mL) and toluene (5 mL) to the sample, cap the tube and 

shake vigorously by hand for approximately 1 minute. 
3.4. 	 Centrifuge at 3500 rpm for 2 minutes. 
3.5. 	 Place anhydrous sodium sulphate (~l g) on top of the packing of an ENVI-Carb 

SPE cartridge and condition with one.column volume of toluene. 
3.6. 	 Transfer the upper organic phase to the SPE cartridge and collect the eluant in a 

polypropylene tube (15 mL). 
3.7. 	 Add a further aliquot (5 mL) of toluene to the aqueous phase and shake vigorously 

by hantf-fdr approximately 1 minute. 
3.8. 	 Centr{~Jat 3500 rpm for 2 minutes. 
3.9. 	 Transfef~~pper organic phase to the SPE cartridge and collect the eluant in the 

same poiiJ>rl>'rorlene tube ( 15 mL) as the first extraction. 
.. h (r \\lJ,v'/h f1 fu h .3.10. 	 Retam t e aqu~oy/s,p ase or rt er processmg. 

3.11. 	 Add diglyme (2·SO µL) to the organic extract and dilute to volume (12.5 mL) with 
toluene. ~-

3.12. 	 Transfer an aliquot to a HPLC vial prior to quantitation of folpet and phthalimide 
by GC-MS. If further dil\iticfn:necessary, dilute with 2% diglyme in toluene. 

• 
3.13. Decant the aqueous phas<J~} polypropylene tube and dilute to volume 

(12.5 mL) with water. Vij&fn::=: 
3.14. Filter an aliquot (~3 mL) througli WO~µ~ syringe filter. 
-3.15. Transfer an aliquot (-1 mL) to HP£9~vfal,prior to quantitation ofphthalamic acid, 

phthalic acid and 2-cyanobenzoic /£!9~/bY' LC-MS/MS. If further dilution 
necessary, dilute with water. ij'r©, 

3.16. 	 Dilute an aliquot (1 mL) the filtered aqueo~phas~to volume (1 mL) with water 
and transfer to HPLC vial prior to quantitation of'b~amide by LC-MS/MS. If 
further dilution necessary, dilute with water. ~ 0 

0Procedure - active substance content 

4. Extraction ~ 
4.1. 	 Weigh an aliquot (50 mg) ofFolpan 80 WDG into a glass weighing boat. 
4.2. 	 Quantitatively transfer to a volumetric flask (50 mL) using dichloromethane and 

make to approximately 40 mL. 
4.3. 	 Sonicate for 30 minutes to disperse. 
4.4. 	 Remove from the sonicate bath and allow to cool. 
4.5. 	 Dilute to volume (50 mL) with the addition of dichloromethane. 
4.6. 	 Filter through a 0.45µm PTFE filter, discarding the first 2 mL. 
4.7. 	 Transfer an aliquot to an HPLC vial prior to quantification folpet by HPLC-UV . 

• 
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3.3.6 Instrumentation 

GC-MS • 
Instrument: 	 Hewlett Packard 5890 Gas Chromatograph with a Trio 1000 

mass spectrometric detector (GC-MS) 

Ionisation mode: 	 Negative chemical ionisation (CI -) 

Ion monitoring details: 	 Folpet mlz 146 
Phthalimide mlz 146 

Column: Rxi-5ms or equivalent 
~ (30 m x 0.25 mm x 0.25µm film thickness) 

Temperature prG9mme: 100°C held for 2 minutes then ramped at l 5°C/minute to 
. ~ 1~0°C then ramped at 30°C/minute to 300°C, held for 3 

~minutes 

Injector temperature: ?zso~y1 ~q 
Transfer line: 	 2603~ 
Injection volume: 	 1 µL cs6lill~,5)p 

-v~--~ 
Gas flow rate: 	 Carrier (Heliuni~l IJlLlmin •
Retention time: Folpet Approxima~O~inutes

Phthalimide Approxim"MeiY)7 minutes 
~V' 

LOD: 	 0.5 ng/mL (equivalent to 0.2 µ~water for both folpet and 
phthalimide and 2.5 ng/g in se~im_ent-for both folpet and 
phthalimide) 

LOQ: 	 1 µg/L in water for folpet 

Q;;a/) _ 
0.5 µg/L in water for phthalimide Jf::;:? 
5 ng/g in sediment for folpet 
20 ng/g in sediment for phthalimide 

• 
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• LC-MS/MS conditions 

Instrument: Waters Acquity TQD 

Ionisation mode: 	 Benzamide - positive electrospray 
Phthalamic acid, phthalic acid and 2-cyanobenzoic acid ­
negative electrospray 

Ion monitoring details: 	 Benzamide MRM mlz 122>79 
Phthalamic acid mlz 164>120 
Phthalic acid mlz 165>121 
2-Cyanobenzoic acid mlz 146>I 02 

Column: 	 Phenomonex Luna C8 (lScm x 2 mm id) 

Mobile phase AA Water:methanol:fonnic acid (90: 10:0.1 v:v:v) 
{()<f; containing 0.01 M ammonium fonnate 

Mobile phase aMlr0 0.1% fonnic acid in methanol 

Gradient: ~~,me(rutes) i~ ~~: 
i9 0 100 
M 100 0
I/ _,.,...,

<IS....- 100 0 

• 
 Cycle time: 
 15 minu~,f;' 

Flow rate: 0.2 mL/minute ~~ 


Injection volume: 	 20 µL ~Q# 
Retention time: 	 Benzamide Approxim~t~ly::S11minutes 

Phthalamic acid Approxifu~tkly 4 minutes 
Phthalic acid Approximat'etY 5 minutes 
2-Cyanobenzoic acid ApproxiM'atel~J5 minutes 

~~ 
LOD: 	 0.25 ng/mL for Benzamide \Vh'!: 

(equivalent to 0.25 µg/L in water, 2.5-ng/g'fa sediment) 
0.5 ng/mL for Phthalamic acid and Pnthal~a'bid 

(equivalent to 1 µg/L in water, 2.5 ng/g i!!;§¢difuent) 

0.5 ng/mL for 2-Cyanobenzoic acid 

(equivalent to 0.1 µg/L in water, 2.5 ng/g in sediment) 


LOQ: 	 0.5 µg/L in water and 5 ng/g in sediment for Benzamide and 
2-Cyanobenzoic acid 
2.5 µg/L in water and 20 ng/g in sediment for Phthalamic acid 
and Phthalic acid 

• 
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HPLC-UV ·conditions 

Instrument: Agilent 1100 • 
Column: Lichrosorb Si-100-5µ (25 cm x 4.6 mm id) 

Column Temperature: 30°C 

Mobile phase: Isocratic - dichloromethane:hexane (70:30 v:v) 

Flow rate: 1.6 rnL/min 

Detector wavelength: 254 nm 

Injection volu~ 10 µL 

Retention time: ~~ approximately 4.2 minutes 

~~ 

(/~ . 

~~ 
~'° ~ 
c 

~ 


• 


• 

29 




Huntingdon Life Sciences 
MAK0978 

• 
Sponsor Reference Number: R-25157 

3.4 Calculation of results for validation samples 

For folpet, phthalimide, phthalamic acid, phthalic acid and 2-cyanobenzoic acid test samples 
were quantified using the following equation: 

1
Residue found (µg/L or ng/g) = xx - x D 

M 

Where x (residue concentration in final solution) was calculated using the linear regression 

y=mx+c where x (concentration in ng/mL) = Y - c 
m 

c intercept 
m = sl6p~

//"'::>)
y = <-peak-area of sample 

M = trlatfi?c'oncentration (mL/mL or g/mL)


\I -:S:'
D dilution factor 

Q0/,;?
Example calculation of fQlpet in ,an untreated pond water sample fortified at 1000 µg/L, 

~,/// 

sample identification 09/00/0766-vl 000 A. 

Linear regression y = m x + c ~~ 
~C>'//)<.>/) 

y = 41.7268x - f0:337.S/ 

v~~ 
where y= 899.833• 

m=4l.7268 (>~~ 
c = -10.3375 

~ 
Therefore, concentration of folpet (x) - 899.833 + w®~-21.81 ng/mL 

41.72660 

Matrix concentration =2.5 mL/mL 

Dilution factor = 100 
 ~ 

= 21.81 ng/mLxlOO = g/LFolpet detected (µg/L) 872.5 
2.5mL/mL µ 

= 872.5 µg/L x 100% = 87%Recovery of fol pet (%) 
. lOOOµg/L 

• 
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For benzamide test samples were quantified using the following equation: 

1 •
Residue found (µg/L or ng/g) = xx - x D 

M 

Where x (residue concentration in final solution) was calculated using the quadratic 

regression 


-b+~(b2 -4a(c-y)) 
x=~~'--~~~~ 

2a 

y = peak area of sample 

a, b, c = coefficients from quadratic regression analysis 

M <~~~concentration (mUmL or g/mL) 

D = dilution factor 


Example calcul:o~\~~~~ide in an untreated pond water sample fortified at 500 µg/L, 

sample identification 09/00/0166 HIGH A. 


« ~ 
Quadratic regression 	y ~ ~-fi?-:,z 

y ~ -2.3425 ti'~6J2x + 241.334 

where 	 y = 55304.695 ~~ 

a= -2.34251 D~ 

b = 1396.72 /))# 
 • 
c=241.334 v~& 

· Therefore, concentration ofbenzamide (x) ~ n 
-1396.72 + ~(1396.72 2 -4 x -2.34251 (241.3J'/:l~ 5S3p4.695))1-	 ,(_YA -42.4ng/mL

2x-2.34251 ~ 

Matrix concentration 	= 1 mL/mL ~ Dilution factor 	 = 10 

= 42.4 ng/mL x 10 = g/LBenzamide detected (µg/L) 	 424
lmL/mL µ 

= 424 µg/L x 100% =SS%Recovery ofbenzamide (%) 
500µg/L 

• 
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