W2 for the determination of ATP in water.

ReportNo.‘,NCAS97-00'7’ . o S :.'-VPageIOofGB

1. Introduction
IISeopeandSourceoftheMethd o _ R :
Acetamnprld (ATP), (E)-N'- [(6—chlor-o--3-pyr1dyl)methyl]-N‘—cyano-Nl '
methylacetamdme, is an insecticide developed by prpon Soda Co., Ltd for.
control of aphids, codling moths etc. on crops. S ,
- The purpose of the study was to validate the analytxcal method No NI-25-

[

'1.1.2 Source - | _
- The method No. NI-25-W—2 was developed at Nisso-Chemical Analysis Service
"Co., Ltd. in order to determme the resuiues of ATP in water for FU: regxstratlon._ ‘

(Reference 1) ‘ '

1. 1 3 Pnnc:ple of -the Method No. NI-25-W-2 : :

- ATP in water is extracted by solxd phase extractmn (SPE) followed by Sep-
Pak C;s clean-up The detenmnatwn of A'I‘P is performed by a hxg'h perfomanee )
hqu1d dxromatography (HPLC). ' o y

2. Materials and Methods C

_ 2.1 Test and Reference Substance

Common Name: Acetamiprid

Code Name: = NI-25 ' : = .
Chemical Name: (E)-Nt- [(6-chloro—3-pyr1dyl)methyl ]-N‘-cyano—‘
' ) N‘-methylaeetanudme

Chemieal Structure: ) e

o r@—cngu Cls

CN .

Molecular Formula: CyoHi;CING »
~ Molecular Weight: 222.68

Lot No.: NNI-01 '

NCAS Retrieval No.: 125-064

Purity: >99.9% (HPLC)
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. - 2.2 ReagentsandApparatus ' :
N : Aeetomtrxle. guranteed (Wako Pure lndustrles Co Ltd ) or .
. equivalent (eg.) . S
SOlld phase ectractxon colum: Mega Bond Elut®Cu \ Part_ _No'. 1225-6001 :

: *(Varian). '

Packed column Cis Sep-Pak plus - Part No. wmzoms (Waters)
- Vacuum collectxon assembly Vacuum Manifold (Waters) or eq
" Conical beaker: 50 and 300 nf -

Pear shaped flask: 100 nf

Volumetric flask : 20, 25, 50, 100 ,,.z

Syringe: chrohter@ #710 (Hamilton) or eq

General laboratory glass ware

Rotary evaporator N-N Series ('mKYo RIKAKIKAI Co., L'l‘D)

HPLC: IC-IOA (Shumdzu) or eq

2.3 Standard Solutions
~ 2.3.1 Standard Solutions for Fortlfxeatlons Ll
- ATP: 100, 10, 1, 0.2 and O. 04 ppm (ug/ml) in acetomtnle )

. " o Prepare a 100.ug/m£ ATP standard solution by wexghmg an appropmate amormt .
" of ATP into a volumetric flask. _ Dissolve with acetomtmle and dilute to the =
mark. . For example, to prepare 100 mf standard solutlon, dnssolve 10 mg of . -

ATP:in a 100 ,,.z volumetric flask. S

: ',Prepare a 10 ug/,,,[ATP Standard solution.' by transferring an appropriate' '
amount of the 100 4, g/mf ATP standard solution with a volumetric pipet into-a .

- volumetric flask (typlcally 10 mf of 100 ug/mf ATP standard solutlon in a 100 :

,,,g volumetrxc flask). ~ Dilute to the mark with acetomtnle L

"Pre'pare al ug/,,.z ATP. standard solution _by transferring an apprdbriate

ainount of the 100 ue/mf ATP standard solution with a volumetric pipet into.a -

volumetric flask (typically 1 n¢ of 100 ag/mt ATP standard solutnon in a 100 mz
volumetric flask) Dilute to the mark with acetomtnle. S
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'2.3.1 Standard Solutions for Fortifications (Continued) -

Prepare a 0.2 g/nf ATP standard solution by transferring an appropriate '

amount of the lug/mz ATP standard solution with a volumetric pipet into a .
volumetric flask (typically 5 mf of 1,g/mf ATP standard solution in a 25 -

: volumetric flask).- Dxlute to the mark with acetonitrile.

| Prepare a 0.04 ,,g/,,,g ATP standard solution' by transferring, an appropr'iate

volumetric t'lask) Dilute to the mark with acetomtrile
Store‘standard solutions in a refrigerator (0~9°c). -

2.3. 2 Standard Solutwns for HPLC Determination

ATP: 1.0, 0.1, 0.05, 0.02, 0.01 and 0.005 ppm (ag/mz) in Il'lOblle phase .

solutnon for HPu: (acetomtrile / water = 3 +17, v/v),

: Prepare a 10_0 ug/mé AP standard solution by weighing an' appropriate. amount

- of ATP into a volumetric flask.  Dissolve with acetonitrile and dilute to the

mark. - For example, to prepare 100 n/ standard solution, dissolve 10 mg of o

ATP in a 100 ml volumetric flask.

~ amount of the 1,g/m8 ATP standard solution with a volumetric pipet into a .
volumetric flask (typically 2l of 1u¢g/mf ATP standard solution ina 50 ,,,z

Prepare a lag/mg ATP standard solution by transferring an appropriate'

. ‘amount of the 100 .g/mf ATP standard solution with a volumetric pipet. into a
‘ volumetric flask (typically 1 mf of 100 ne/ wl A'lP standard solution ina 100 mz
. volunetrxc flask) . Dilute to the mark with HPS S :

, Prepare_a' O.lag/ule A’l‘? standard solution by transferring an appropriate,l‘ »
- amount of the 1,g/mf ATP standard solution with a volunietric pipet into a - o
volumetric flask (typically 2 mf of 1.g/mf ATP standard solution -in a 20 mﬂ. S

volumetric flask) Dxlute to the mark mth MPS

Prepare ao. OSag/ml ATP standard solution by transferring an appropriate

~ amount of the 14g/mf ATP standard solution with a volumetric pxpet into a -
‘ volumetric flask (typieally 1 nf of 1u¢g/ml ATP standard solution in a 20,,,3

volumetric flask) Dilute to the mark with MPS
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-2 3.2 Standard SOlUthﬂS for HPLC Determination (Contmued)

Prepare a 0.02 ug/mf ATP standard solution by transferrmg an appropnate

amount of the lug/mz ATP standard solution with a volumetric plpet into a .
volumetric flask (typically 0.4 mf of 1ug/nf ATP standard solutlon ina20m

volumetrxc flask) Dxlute to the mark with MPS

Prepare a 0.01 ag/mg ATP sta_ndard solution by transferring an ,ap'propriate' '

amount of the 0.1y g/mf ATP standard solution with a volumetric pipet into a
volumetric flask (typically 2 mf of 0.1u8/nf ATP standard solutlon in a 20 mb
volumetric flask). = Dilute to the mark with MPS.

Prepare a 0.005 4 g/mf A'vastandard' so_lution.by fransferrihg an appropriate

amount of the 0.05yg/pf ATP standard solution with a volumetric pipet into a

volumetric flask (typxcally 2 ot of 0. 05 g/ mb ATP standard solutlon 1n a 20 ml
volumetnc flask) Dllute to the mark with MPS. -

" 5.8.8 Standard Solutions for GC-HS Determination

ATP: 0.2, 0.1, 0.05, 0.02 and 0.01 ppm ( &/nf) in acetone

Prepare a 1 ag/ﬂ,z ATP standard.solut_ion by qoncentra'ting an appropriate -

amount of the 100 4 g/nf ATP standard solution (acetonitle) under reduced

pressure (typically 1 »f of 100 zg/mnf ATP standard solution in a 50 -p/ pear.
.shaped flask). Dissolve t_he residue twice with each 10 mf acetone and

transfer it into a 100:f volumetric flask.  Dilute to the mark with acetone.

Prepare a 0.'2‘ug/mz ATP standard solution by transferring an appropriaté

amount of the 14g/mf ATP standard solution with a volumetric pipet into a -
volumetric flask (typically 10 mf of 14g/mé ATP standard solutxon inas0m

volumetric flask). Dllute to the mark with aeetone.

Preparé a 0.1yg/mf ATP standard solution by transt‘e‘t-ring' an'apprdprli:a'te
" amount of the 1ug/mf ATP standard solution with a vol‘umetric pipet into a .
‘volumetric flask (typically 5 mf of 1,g/mf ATP standard solutmn in a 50 7
'volumetmc flask). Dllute to the mark mth aeetone S
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- 2 3 3 Standard SOlllthﬂS for GC-MS Determination (Contmued) ol
' Prepare ao. 05 ug/mf ATP standard solutlon by transterrmg an approprlate
f amount of the 1ug/mf ATP standard solution w1th a volumetric pipet into a

volumetric flask (typxcally 2.5 mf of 1p8/nk A'l‘P standard solutxon in a 50 m. ..

' volumetrlc flask). Dllute to the mark with acetone

Prepare ao. 02ug/ml ATP standard solutlon by transferrmg an appropnate o

amount of the 0 2ug/mb ATP standard solutxonx with a volumetrxc pipet 1nto a .

_volumetric flask (typxcally 5 mf of 0.2 u8/nt ATP standard solutlon m a 50 mf .

volumetric flask) - Dilute to the mark mth acetone
. . } : q

Prepare a 0. Olug/mz ATP standard solutxon by transferrmg an approprxate e

amount of the 0.1,g/mf ATP standard solution with a volumetrxc pipet into a .
‘volumetric flask (typlcally 5 mf of 0.1 ug/mt ATP standard solutlon in a 50 ml _
volumetric flask) . Dilute to the mark with acetone ' .

'284Stabllxty of Standard Solution R SEE
- Standard solutions of ATP for fortifwatlons and HPDC determmatxon are kept‘
ina refrigerator for definite periods (old standard SOlUthﬂS) h
: A 100 u&/mf ATP standard solution (acetonitrile), 3 concentratmns of AT‘P‘
" standard solutions for fortification (10, 1 and 0. 04 yg/mf) and 3
concentrations of ATP standard solutions for HPLC determination (0.1, 0.01 and -
' 0.0054g/mg) are prepared newly after flmshmg the vahdatxon experment (new
standard solutions). = ' Ce . )
" Inject the proper volume of new and correspondmg old standard SO]Uthl‘lS B
- into the. HPLC - Compare the peak areas of the standards’ to evaluate the .

stabxllty of the old standard solutions. L
' 24Analyt1cal Procedure _ e = o
" The following procedures are for drmkmg water, ground water and surface -
?‘water - The schematic of analytxcal procedure for ATP in the waters are ,

- presented in Sectlon 8 . o T } : ‘

\ .
by

2. 4.1 Sample Preparatlon |- R _
~ Drinking water and ground water were col lected at the performmg laboratory,
and surface water was collected from Sakawa river near the performmg |
laboratory ' ' ' ‘ ‘ ‘
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2.4.2 Fortification and Extraction e
Weigh 200 £ (g) of water into a 300 ,,,z comcal beaker.  As for
fortification test, an appropriate volume of ATP standard SOlUthl\ is added to
a control sample by a volumetric pipet. ) :
e For example, pipet 0.5 m/ of the 0.04 ug/mz standard solutxon of ATP mto '.
the control sample for 0.1 ppb fortification test.. : : '

Wash a Mega Bond Elut Cis With § af acetonitrile and then s o distilled - « |

water at a flow rate of ca. 5 me/mm.

' Passthemogzzwatersampletlu'o@aMegaBondElutCuataflowrateof‘

ca. 5 m/min.  Discard the eluate. _

Wash the packed column with 10 »f distilled water at a flow rate of ca. 5.

mf/min. - Discard the eluate. CL

Elute ATP with 30 £ mixed solvent of acetonitrile and water (3 + 11, v/v)' ’

at a flow rate of ca. 2 to 3 mf/min. Collect this eluate in a_ 100 nf pear,.

shaped flask. - R . : '
' Evaporate the eluate to dryness under reduced pressure

2.4.3 Sep~Pak Cu CIEQII-UD
Wash a Sep-Pak Cis cartridge with 5 nf acetonitrile and then 5 mg dxstxlled

water at a flow rate of ca.- 5 mf/min..

Dissolve the residue in 10 pf distilled water and pass it through the Sep-
Pak Cis at a flow rate of ca. 2 to 3 mzlunn. . Discard the eluate. ,

Elute ATP with 30 £ of acetonitrile and water (3 + 17, v/v) at a flow rate
of ca. 2 to 3 m/min.  Collect this eluate to a 100 m£ pear shaped flask.-

- Concentrate to dryness under reduced pressure using a rotary evapomtor ,
. Dissolve each sample in an appropriate voltne of MPS (typmally 2 0 nf for

0.1 ppb fortxfxcation and oontrol sanples)

2.5 Instrlllmtation

2.5.1 Operating Conditions of HPLC
Instrument: LC-10A (Shimadzu) _ o . ;.
Colum: Inertsil GDS-3 - 4.6 mm i.d. 150 mm length (GL Sc:enees Inc.)
Mobile Phase: ‘acetonitrile + dxstllled Water 3+7 (v/v)

. Column Tenp 40C

- Flowrate: 1.0 mb/min
Detector: UY
‘Wavelength: 248 nm
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'.252Ca11bratxonProcedure R : o

Calculation of results is based on peak area- measurements. The .
calibration curve is obtained by direct in,)ectlons of 50 gt of the 0.1, 0 05,
0.02, 0.01 and 0.005 4 g/nf standard solutions to HPLC. Prepare the
| ealibratio_n curve by plotting the peak area vs. the weight, of ATP. g

(¥

2. 5 3 Sample Analys1s
Establish the stability of the detectlon response by mJectmg standard :
solutions of several concentrations.  For analysm, alternate samples “and '
standards. . o |
For each set, the set should begin and end with standard m,]ectlons, and
eaeh standard solution should be injected at least in dupheate : o

2.6 Gonfmnatory Teehmques : ‘
In order to confirm the rellabllxty of this HPDC method representatlve :
control and fortified samples were also measured by GC-MS as mentioned below,
and the results by GC-MS are compared with those by HPLC.  Typical GC-MS
- .chromatograms of standard, control and fOl‘tlfled samples are presented in

Appendix A

2.6.1 Operating Conditions of GC-MS
 Instrument: thmadzu GC-bB GC—17A/QP-5000
GC Condition
Colum: HP-5MS (0.25 mm i.d, 30m length 0. 25um flll!l thlckness, HP)
InJectlon Temperature 300°C ' :
Colum Temperature: Initial = 100°C Hold Time = 2 uun
Rlsmg = 100°C to 300C (20°C/m1n) :
L Final = 300°C _ Hold Time = 2.0 min
Carrier gas: He - - v :
Carrier gas pressure: Initial = 110 kPa Hold Time = 2 min
' ' Risin‘g = 110 kPa to 200 kPa (10 kPa/min)
~ Final = 200 kPa Hold Time = 3.0 mm
InJectxon mode’ Splltless o
MSCondltlon ‘ el
Interface Temp.: 300°C . o
. Tonization energy: 70 eV
Analytical mode: EI SIM ‘ o
Momtormg n'z 152 (Target), 126 (Referenee) :




o
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2.6.2 Cahbratxon Curve - : _ s
Caloulatxon of results is based on peak area measurements using a
calibration curve.  The calibration curve is obtained by injections of 2 pf of
0.2, 0.1, 0.05, O. 02 and 0.01 4 g/nf acetone standard. solutxons to GC-MS u
Prepare a. callbratlon curve by plottmg the peak area vs. the wexght of ATP,
usmg a linear fit. '

2.6. 3 Sample Analysis (Continued from section 2.4.3, line 7)

- Dissolve each sample in an appropriate volume of acetone thh a volumetmc
pxpet (typ:cal ly 1.0m¢ for 0.1 ppb fortification and control sample) instead
. of MPS InJect 2.0 u of sample solution to GC-fS. '

. 2. 7 Time Requlred for Analysis :
~ The time required for a set of 5 samples, 2 recoveries and a control is
about 12 hours 1neludmg HPLC detemunatwn and data analysxs. ’

i

" 2.8 Potential Problens and Helpful Hints
1) Particular attention should be given to not allow Mega Bond Elut and Sep- '
Pak cartridges to go dry before addition of the sample. o

. 2) As the performance of solid phase extraction sorbents can vary from lot

to lot, it is highly reoomended to check the column performance of. any - '

new lot with an ATP standard. ‘ ‘
3) Flow rate of each packed column descrxbed in Seotxons 2.4.2 and 2. 4 3
have to be maxntamed at 2t03 mz/mn.

3. Method of Calculation B
8.1 Principle ' _
Caleulation of results is based on peak area measurements. A calibration
_ curve is calculated by linear regression analys_ls of peak area vs. ng' ATP
. injected.  The residue of ATP is calculated from the calibration curve and the’
. equation shown in Section 8.2. An example residue calculation is presented
in Section 9.  The calculation should be made by a suitable computer program. .
~ At least one fortification and one control sample (untreated) are run with
each set of samples.  Recoveries % (S) is determined as described in S:_ection_
. 3.3. - : T
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. . 3.2 Calculation of Residue ) PP
: ' ' The re31due of ATP (R) in ppb is calculated mth the following formula.

DR Wfo-.
R(ppb) _
' GXV1

G-= Sanple weight (g) (corresponds to sample volume (mZ) used)
Vi = Injection volume (mZ) '

Vf = Fmg; volune (ml) W Amount of ATP from cahbratxon eurve (ng)

3 3 Calculatlon of Recoverles

The fOI‘tlflC&thl’l recovenes (S) t‘or ATP 1n % is calculated from the :
followmg equatmn' , :

‘ WX Vf :
Resxdue ammmt Of ATP (R') = — (ppb)
v : G X Vl :
L ‘ R' (PI*))XIOO
-8 (% recovery)
ST b A oaded A
. I T gs= Sample volume (g) (corresponds to sample volume (ml) used)

"Vi= --Injection volume (mf) |
V£ = Final volume (mn W Amomt of ATP from calxbratxon curve (ng)

~ An exémle'n‘ecovery calallatim »is prese'nted in Section 10._‘. -
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. BRI} samticofmxytiealrzjoeeameformmmter o

Matrxx (Water) 200 ,,.g

(pretreatment: wash Mega Bond Elut Cy, mth 5 af acetomtnle and o
then § af distilled vater) e

pass through a packed colum (Mega Bond Elut Cis, Part No.  1225-6001:
- -Varian) at a flow rate of ca. 5 mf/min B

diseerd‘the eluate

3

|- wash the packed colum with 10 ml of distilled water at a flow rate of
ca. 5 mf/min . . S .

i'diseardmemshmgs S . P

' — elute A'l? with 80 mf of a mixed solvent (CNsON + H;O 3 + 17 v/v)
at a flow rate of ca. 2~3 nf o , A oL

’ eoliect the ‘e'luat'e and comentrate it to dryness'mder'redue‘ed pressure -

. . ' . (pretreatment rmse Sep-Pak Cis Plus uxth 5 ,z aeetomtnle and |
. then 5nf dlstxlled water) . s

— dissolve the residue mth 10 nB dlstilled water and pass through a
packed column (Sep-Pak Cys Plus, Part No. NA'DOZOSIS Haters) at a flow
rate of ca 2~3 ,,,z/mn .

: diseard the eluate

[— elute A'n’ with 30 ,.z of the same mixed solvent shom above at a flou S
rate of ca. 2~3 ,.z/mm : : . R "

collect the eluate and concentrate it to 'dryness‘ under reduced pressure
dissolve the residue in a certain volune (22 nf) of the HPLC mobile phase . . .

inject 50 s to HPLC -
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" 9. Example Residue Calculation

'Lab Code No. D-F10, Control water (Drinking) fortified with 50 ppb of ATP
The residue of ATP in ppb (R) is calculated with the following formila:
W X Vf -
G X Vi
G= Sample volume (2) (00rresponds to. Sample volume (,.3) used)
Vi = Injection volume (mf) = 0.050

" V£ = Final volume (mf) =100 * W = Amount of ATP from calibration_'
‘ ' : C - eurve (ng) - S o

To detemnne amount of ATP (refer Tables 3 and 6)
If the Y-axxs is peak area and X-axis is amount of ATP, then

- A;PeakArea-b'--A-'
~Amount of ATP (ng) =

- a .

calibration curve : Y = ax + b = 2271.6X - 10.206
' : AmomtofATP (ng) 2'0"

10739 - (-10. 206)

. Amount of ATP (ng) = = 4,732 ng
. - - 2271.6 ) .
: . o -7 100 mfx4.732 ng
 Residue amount of ATP = — - -47.32ppb
- ' Ve 200 g xo 050 nd
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- 10. Example Recovery Calculation

Lab Code No. D-F10, Control water (Drinking) fortified with 50 ppb of ATP

The fortification recovery (S) for ATP in X is qalculated frqm‘ the folibﬁing

equation. R
' Residue (ppb)x100 - -
S (% recovery) = — —
‘ - . Fortified level of compound (ppb)
Fortified level =80 ppb - - .. -
" Residue = 47.82 ppb o '
47.32ppb x 100 ,
S= ' = 95%

50 ppb






