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- VALIDATION OF THE ANALYTICAL METHOD FOR THE DETERMINATION OF
SAN 835 H AND ITS PHTHALAZINONE RESIDUES (M1 AND M5 mmoums; IN
w e : son.. 1995 .

1. SUMMARY : . : . .
AnamlyucalmeﬂwdhasbemdwdopedbySandozApoLTD MarketA.rul ACES , Huningue
for the determination of residues of SAN 835 H in soil. The method allows dcmmnauon of the
parent molecule 20d of the metabolites containing the common moiety phthalannon: (M1 and MS
metabolites), those metabolites being quantitated a5 phthalazinone.

The method coasists of an extraction of the parent molecule and its M1 and MS mcubolm:s with
acetone/ sodium bicarbonate solution. Then the extract is split in 2 aliquots and the asetone is
evaporated. The aliquot to be analyzed for SAN 835 H is acidified then partitioned on an Estrelut
column, followed by a SPE clean-up step on C12 colwmnn and HPLC analysis. The aliquot to be
analyzed for phthalazinone is partitioned on an Extrelut column, clemed on & Envi-Carb SPE col-
umn before analysis on GC/MS.

This method successfully passed a in-house validation .

The validation was performed by fortifying untreated soil samples with SAN 835 H and phthalazi-
nore (MI metabolite) at levels equivalent to the limit of determination 6f the described method
(0.01 pg/g) and to ten times that level (0.1 pg/g). Additionally, 5 untreated soil samples were forti-
fied with carhamoy! phthalazinone (M5 metabolite) at 10 times the limit of determination of the.

w

method.Sm&utedsoﬂmnpluwm!’omﬁedezSANBSHonlynttenumeslhehmxtofdc- . a

termination of the method.
For each compound and each fortification I:M,Smphumdsampleswaeam!yudmdnm
ability conditions. .

2. INTRODUCTION AND STUDY OBJECTIVES ' =* - -

- SAN 835 H is an experimental herbicide being developad by SandozAgm L(dforpoamagence.
us¢ in com. SAN 835 H is a growth inhibitor that acts by inhibiting the auxin transport. From the
results of a soil route and rate of degradation study, phthalazinone residues as the sum of phthalazi-
mnc(ormuabothl)mdurbmoylphthalnﬂmne(ormmbothS)ammfummmm 10

. % of the initial concentration of SAN 835 Happlled. As a conseqiience, they have to be included in

@cmducdeﬁmhon.
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. - Ananalyncalmcthod,descnbedm:h:smpon,wasdevclapedtoqmnnfytheparemoompound of
' F 3

o obsarved, R

SAN 835 H and the metabolites containing the phthalazinone cominen moiety in field soil samples. n ,

The objective of the study reported here was to validate this analytical method developed in the
testing facility. The accuracy, precision and repeatability of the method was to be determined. -

This objective included to demonstrate that carbamoy! phthalazinone (M5 metabolite) can be

quantitatively quantified as phthalazinone (M1 metabolite) in soil and that no significant amount of .

phthalazinone commg from degradation of SAN 835 H during the sample analysis procedure was
St ' Iyt *.' R TN . i
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| 3. DATESIDEADLINES ¢ .- 'v . . i e . 5 0
“*Protocol sigmature 1 © ’26.3.:;';-95 IR

First amendiment; 37t ' 3100198 © rEee e

PN St of analytical work: | - 02-0ct95 e T TR LT
E 'Endofa.nalytlcal work. . 07-Nov-95 - LTy .
iy, Fmalr:por: [ T-May-% LR B . .-M.‘. .. -;”' -
4. PROJECT STAFF = "0 s o oe T e
' Test facxhtys:te * .. Neme: SandozAgmLTD MarkctAreal ACFS
' .‘ NE _‘_. S .- " Address: Sandoz Agro Europe,, . - ‘.:1
S , &0 Clariant, F-68330 HumngueFRANCE o
. “ e Technician? Tt NGIGelling ¢ L L. e L
i - Smdyd.irecmr * " Dr.MN. Carder * ) _'..;‘, e -
LY S szpons_pr.'_ W T Dr!’ I'%e‘x}l‘. BEREG T T Wt Rt L . v
5. ARCHIVING .., B T PV

* Al dnalytital raw data mcludmg chmmamgmms, addlttona.l mformanon, the study plans, the

amendments and the final report are archived under the project numbch 95—034 fnra penod of at
Ieesttcnymsmthearchxveofthcmfaclhtyme. R
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. Systematic name: : -[mcthy[((S #dxﬂuomphenylammo(carbomrl)hydrazono)methyl-a-
pyridine carboxylic acid

o

Empiﬁ‘:ﬂl formula: . CuHuF:N;O; L JT rr‘l L4 N I o . L. ~
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Purity: 98.1%

Expizy date: 1197
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phthalazinone ( M1 mictabolite of SAN 835H)

Systematic name:
Empirical formula: , -

Molecular weight:
Identification number: .
Purity:

Expiry date:

Carbamoyl phthalazinone { M5 metaholite of SAN 835 H)

Systematic name:

Empirical formula:
Molecular weight:

Identification npumber:

Purity:
Expiry date: X

w t

s-mcthylpyndo(z,:i—b)pyndmn S(GH)-one
C|H7N30 -
o ; . '-

161 g/mol
RS-M1-0120957
98.1%
01/62/2000

v

G{G.S-Dﬁluomphenyl-cuhmoyl-s-mcmyl-pyndoc 3-d)-5- 7
py'miaz:.nm

CioH1oFaN,0,
304 gfmol :
RS-M5-041395-1 . .
945% - s
09/05/2000

- . B . .
ot . . . LI 5

7. TEST SYSTEM

This study was performed using untreated field soil from a plot located at Leuggemn ; Smtzu-iand.
- The sample was taken on Jung 6, 1995 on the control plot of site A of study R95-006 at day 0 just
" before the application to the treated sub-plot. The soil sample was received desp-frozen in good
conditions cn June 14, 1955, cut, sub-sampled, homogenized on June 21 and 22, 1995 and stored at
a temperature below -20°C. The layer 0-10cm was used in this study. ‘l'hesozlparam:te:sdem-

mined by Agrolab AG, Root, Switzeriand are reported in Table 1 below.

“Table 1: physico-chemical parameters oﬂke msymm

% clay B . ],
i % silt : 552 ‘
% sand 25.2
PH (5,0 553
PH{CaCly} 505 )
CaC03 content (%) | 00 . . e
Organic Carbone [+~ 12 C 3
content (%) . -
Cation exchange ca- 8.0
| pacity (meg/100g) |

.

»
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8. EQUIPMENT T I L S TR L [
L T T " N

8.1 REAGENTS : ety s kK LT g .

¢
Acctomml gradient grade for chmmamgraphy,Llcb.rosolv Merck art. l 0030

Acetone GR, pro analysi , Merck art. 100014

Methanol for organic trace analysis, Supmsqlv ‘Merck art. 106011

Ethyl acetate for organic residue analysis “Ultra-Resi analyzed”, IT Baker art. 9260-03,
Dichloromethane for pesticides analysis,’ Pesu-pur SDS art. 02922E21 |
Toluene for organic residue analysis “Baker Resi ana.lymd” JT Baker art. 9336—03 ‘_ '
Sodium hydrogenocarbonate GR , Merck art. 1. 06329 . wg
Filtration agent Clarce! , CECA v o
Diatornaceus earth Extrclut@ 20, Merck art 11378 | -
Supelclean™ Envi™-Carb SPE cartridges 0.25g; 3ml ,'Supelco, L.P CR art 57088
Bakerbond SPE C18 canndgw. 1g,6ml, Baker art.‘lOZ(H)? - '

.. 1
8.2 APPARATUS ‘ .
" ,,JL --4' o
Shaker , Edmund Bhler SM 25 and SM 25A o '
Rotary evaporator, Rotavapor R-124V, Boichi AG , CH )
1 L bottle with screw cap, Verlabo 2000 , Strashourg .. .
13 em diameter Blichner funnels , Store Sandoz Basel ' .
1tem diam. rmmdﬁltcrsMNﬂOM LPE.CR , Macherey- Nage!arl.?.OS 011 B
various volumes graduated cylinders , Store Sandoz Basel
50 ml dropping funnels , Stors Sandoz Basel . .
various volumes round bottom flask , Store Sandoz Bascl
5 ml graduated tubes , Glasmechanic , CH - .
various volumes graduated pipettes |, Store Sandoz Baszl - A FOTERY
Vacuum station for SPE columns, Vac Elut SPS 24 , Varian AG, Basel o
Columns for Dmtomaceous earth Extrelut® 20 , Merck art. 11737 - K
Gas clmmatography instrument with MS detector , chlen-Pnckn:d, HP589DJMSD 5972
- HPLC instrument , chlen Packnrd. HP l090 wn.h DAD detector

Z‘T-"‘u*.‘
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q. STANDARDSOLUTIONS e .
N YOS el et

All the stock soluuom were stomd at tempenmm: equ:valml to or below 20°C.

Al the wotking salutions were stored at temperature below 5°C when not in use.
o -7 Lo ;

9.1 ForSAN835H e e -

A stock soluuon of 10 mg/ml of SAN 835 H was pr:pa.red in acetone md  working solutions of con-

centrations ranging from 0.05 pg/ml to 50 pg/ml in DMSO/ acetonitrile (5:95) were prepared by

successive dilutions of Lhc stock solution. The maximum: dilution ratio used was 1 to 100. These

1

working solutions were tsed for fortifications of umreuted samplu The)nwere stored at below 5°C . -
for not more than 2 months. oo oror s ‘ .
v o j-‘ o ""t" O :"‘- b
; v H i
— - —_— - A = —d
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These solutions were further diluted S times with water o give the standard solutions (in wa-
ter/acctonitrile (8:2)) which were used as external standard calibration for HPLC ana.lysrs Thess

HPLC solutions were prepared j Just before use and were not smmd_

9.2 Forphthafaz[nona (M1 metabolite)
A stock solution of 1 mg/mi of phthalazinone in acetone and working solutions (concmuanon
range: 10 pg/ml to 0.01 pg/ml) in toluenc prepared by successive dilutions of the stock solution
were used. The maximum dilution ratio used was 1 to 100.

These working solutions ‘were used as standard solutions for r.xr.ema! suudard calibration for-
" .GC/MS analysis and also for fortification of untreated samples. i .

i ¥ For i:érbamoylphﬂmlazinone M5 metabo!ite) .

A stock solution of 10 mg/ml in DMSO/ zcetone (2:8) of carbamoyl phthalazinone was prepared. A
working solution in acetone at 2 concentration of 5 pg/ml was prepared by successive dilutions of
the stock solution and was used for fortification of untreated samples within 10 days of preparation.
‘l'heumxunumd.llutmnmnousedwaslm 100,

+, . - . . F]

1o ANALYTICAL PROCEDURE | .

10.1 SAMPLE PREPARATION )

"The bomogenized Iaboratory sample was prepared and used. Stones larger than .1 ¢m diameter were

removed. 100 g of soil were let to dry overnight and weighed again to determmine the weight of dry

soil. This weight divided by five (towrrcspondtothcnmotmtanalymdmmhahqum)wasusedas

soil wclgh: { s:cpomz 13.2.3 ) for the ca.lmla,uon of the amount of residues.

102 FORT]FICATION - ' e

The untreated soil sample (50g) was fortified by direct addition of 1'ml of the appropriate soluuun

of SAN 835 H (in DMS(V/ acetonitrile= 5:95) , and /or phthalsririone (in-toluene) or carbamoyl -

phthalazinone (in acetone) to the undried soil before extraction, -
10.3 EXTRACTION - o b

50gofmdnedsui!andaboutl°gof€lamelwcrcwmghedmalLscrew-capboule S0mlofa
0.5% sodium hydrogenocarbonate solution.and then 150 ml of acetone were added, The mixture.
was shaken for 15 minutes and filtered into a 1L round bottom fiask under vacuum on a Bilchner

funnel containing & round filter moistened with acctone. The filter was rinsed with about 50 ml of

acetone, 'I'hcﬁ]tranencakcwnsexmtcdagmnfor 15 mimutes with 200 m acetone and then fl-
tered in the same round bottom flask using another mmstmed filter. The cake was rinsed with about
50 ml ofacetun: : - L

: Thc extract was adjusted to a definite vo!ume with acetone and two ahquots each cormpondmg to

20 g of initial sample were withdrawn. The remaining solution was discarded. One aliquot was
analyzed for Tesidues of SAN 835H pareat compound, the other one for phl.halazmone residues.

+
‘
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The acetone was evapomted usmg the rotavapor under maximiir van:uium‘a.nd ata tcmperatum of
20-30°C umtil about 20 mi of aquecus residue remained. :

P el e v e Megdedmd e T 4
PRI TR SO A b

10.4.1 Clean-up cn Extrelut cnlumn

r (S . 0"" "

S An Extrelut colimp WS filled with one dése of Exu-elm@ 20 rhaterial, 1 il of SN, FIC) was added

, to the aqueous residue , Lhcm:xm:ewasmdedandms{medmadmppmgﬁnmclsaovenhe
»= TN Btrelut column. After checkiilg that the volume was below 20 ml, the acidified solution was
’ poured on the Extrelut silica, allowed to stand for 10 minites and then eluted with 100 m! of ethyl
mmahylmhmManthemmdbotmmﬂaskmdmcdmppmgﬁmd The
eluat was collected in 2 250 mi round boncm flask, :vapomed to d:yness usmg the rotavapor nnder

2!

. maximum vacuumandatntempcranmof 20-30°C .
oY e *
U DO l_:‘_j,.: r: \.,.-b:-....:_‘: [ -
T i :10.42 Clean-up on CISmlunm !L.."“"I"'"I:' R RN - J,'L.
N L LEtgoe e ST
10.4.2.1 Conditioning of the CIQ column
. _— TR LR S
A C18 column (1g /6 ml) was rinsed first with 2 volumes (=12 ml) of methano!l and then with 2
volumes (=12 ml) of 0.5% sodium hyd.rogenoca:bonm soluﬁog. The column \was not allowed to
R ‘~ T P . T
el 10.4.2.2 Rmrudeare—Clzmnmagmphy mm c1.s ot .-.."; - Cow et
S R a R D

The mnduc of point 10.4.1 was reconstituted in § ml of the 0.5 % sodium hyd:mgcmcarbumt.: so-
lution. This solution was passed through the conditioned coluunn using vacmim (the column was not
allowed to dry). Thcmundbommﬂaskwmmsedmﬂﬁmloftheo.s%sodxmhydmgenm
bonate solution , the rinse was added on the column. This rinse was répéated with 5 ml water, The
. wlumnwasthcndnedbyapp!ymgvacmmnndthcclumcwudlsmded .
' " The column was ehned successively with 2 x T mloftheacetommllwatermlxm:e 2:8) bnngmgthe
- =" L3 column to deynéss between each elution. The ‘eluate was collected in a 5 ml gmduated tube and the
final volume was recorded. This solunon was injected in HPLC. - ’

10 5 ANALYSIS FOR PHTHALAZNONE

S R PPN P PR TR T

f ’_f b "The acctons was evaporated using the rGtavapor under mmmum vacuum a.nd at a wmperamre of

. 20—30°C until about 20 ml ofaqueous residue remamed. ‘ T N
- JF 10.5.1 Clean—up o Extrelut eolumn [RTSETED ULV R SR AP
.';' i. r . 1N cmmh L [ [ N

An Extrelut oo[umn was filled with one dose of Extelut® 20 material” The aqueous resxdue was
transferred to a dropping finnel set over the Extrelut column. After checking that the volume was

. At bc]owZOml,thesqunonwaspouredonﬂ:eExuelmsdml,auowadtomndfOI 10 mitutes and

~-then eluted with 100 m] of ethyl acetate. The cthyl asetdte was used to tinse the round bottom flask
: andthedmppmg fumnel. The cluat was collectsd in a 250 ml round bottoin flask, evaporate to dry-
ness using the rotavapor under maximum vactram and at a temperature of 40-50°C.
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1052 Cta'm-up on Envi-Carb column

10.5.2.1 Conditioning of the Envi-Carb cofurnn

'

An Envi-Carb column (0.25 g3 ml} was nnsed first' with 2 volumes (=6 ml) of methanol/ di- .

. .chloromethane {2:8) end then with 2 volumes (='6ml) of water. The column was not allowed to dry.
. “10.5.2.2 Adsorption on Envi-Carb Icol:fmn . ] BT

The residue from point 10.5.1 was reconstituted in 3-ml water and passed through the conditioned -
column using vacuum (the column was not allowed to dry). The round bottom flask was rinsed with

+ 2x 3 ml water and the rinses were added on the column. 'I'hecolumnwa.sd;wc[byapplymgva.cuum

and the cluate was discarded, '

The column was eluted with 2 successive volumes (= 2 x 3 ml) of the mixmure methanol/ di-
chloromethaine (2:8) drying the column between each elution. The eluate was collected in a 50 ml
round bottom flask. The solvent was evaporated to dryness using the rotavapor under maximnm
vacuum and at a temperature of 40-50°C. The residue was reconstituted in 2 ml of toluene.

The toluene sohttion was transferred to the GC vial using a Pasteur pipette with the tip covered with
cotton in order to filter the carbon particles eluted from the SPE mlumn. This sojution was injected
in GC!MS .

-

-10.6 IMPORTANT REMARKS

The stability of SAN 235H is limited in solutién and at high temperature. A

As a consequence all the extracts containing SAN 835 H were stored at below 5°C overnighe, It was
found that 2 good timing to stop the analysis overnight was just dfter the clean-up step on Extrelut
column when the sample is in solution in ethyl acetate. For stability reasons, final extracts ready for

" HPLC (in solution in acatonitrile/water (2:8)) need to be kept at 2 temperature below -18°C, if stor-

age for more than 1 day is necessary.
Also when using the rotavapor with samples containing SAN 835 H, the temperature of the water
bath was oot set above 30°C and the temperature of the cooling fluid was set to -10°C. In order to

. - teduce the time needed for the analysis of SAN 835 H, the analysis were pcxformed in the following

order:
.a) Extrelut clean-up of the aliquot analyzed for SAN 835H (pomt 10.4 } and of the aliquot °
anaiyzed for phthalazinone (point 10.5 ). : o
. bj finalization of the analysis for SAN 835 H ~ T B

c) Finalization of the malysls for phthalnnnonc : A

11. CHROMATOGRAFHIC DETERMINATION . SR .

- 11.1 Chromatographic determination using HPLC for SAN 835H . e

11.1.1 Clean-up of the required water

Only ultra-pure water was used ( deionised water purified through Millipore purification system '
(Milli Q) ). This water was used for the preparation of a 0.5 % trifluoroacetic acid solution and tlwn
thxs solution was filtered on a 10 g C18 SPE column before being used for HPLC. -~ . .
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11.12 Chromatographic determination

A S SRR 2 I L LA S B 7y . s

Column; Hypeml BDS-CIB Sum, 250x4mm e L~y e Wt
Hewleu-l’ackmd 'fef: 79926 OB 584

.T°mp?n”fu4?sc~ AL gt T

t

I‘.'-o' -
U

“Mobile phase: .v> .\ Solvent A:: Acetonitril . -
SolventB Os%mﬂgmgggﬁganidsol!njon‘ S

|'. "

Flow 1 ml/mmutc

.ty H

-

- ' il -l
r.Grmhcnt. R LUt HLoooTTrTS _,'J.h_‘
St time ™ T'Acetonitril "] 0.5% TFA st i _
. . 4 Min. 0 10% L90% |, T - "
IH v | ,IA J‘.‘ = :: " Min. . 2 0% 0% . acla ,“', i
lt. . pad 1Y ) ‘..- 7( * .‘ N Min.22 i 50% _50% - e R
' T C s de e [ M35 [750% - [ 450% B b
CTar U MimeaT | 0% [ 0% L k. e
AT Chgt wT arae LMin 2% |, 80%. L 20%: S
) S
Injection volume: 250w - . o
) . Equilibration time: 10 minutes PR Ta bt B S - A A
' Analysis time: ',,‘,:‘.__._ 25m.1.nutes r.‘i:." Tt R -
N T i ‘ L S T
s . . Retention time: . . abom l78:mnum A ot oes
Fliowt et Vakgt Ty ' i ]
. L T T S At . 4"”1- B S 1 B
- A “ Detector: "f_‘, o Dlode Anaydﬂectorot.UVdetaaormthvanablewaveleagth,
LTI et R L R wave length - 240 nm R AT
A R R ol P SN N T ek S '.._ e -,-rr':
. - T . -
G et ‘1.2 Chmmatographic detennmaﬂon usmg GCIMS forphthalazmone
PR ML P
. Columup: Phr st i .ot HP-SMS ﬁlmthmlmm:OJSpm.lcngm 30m,lD 0.250mm
BRI T p et Packard , ref 190915433 oo o ke
Casrier gas: Helium: . . r- .
Temperature program:’ meaﬂO(PC, ey .._f ~ .
+15°C/minto 220°C,
. 220° C for 3 min.
/ Injestor: LETBOC L AN T o T -
- Detector: 280°C
Injectedvolume .IpJ ver omiie L p e M3
Analysis time: 13 minutes
Retention time: about Fminwes ., - -p iyt gl 0D Tait
.. Detector: MSD
P  Single Ion Monitoring’ mass 161 (MY).. . v ..
-;,"Ef- IRFE IR L N RS B IS R L.

NN TR IR R I PR SRS S N o o

TR i T i
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12. FLOW CHART OF THE METHOD

) EXTRACTION . .~ S
. 50 g soil ’ L
: A . i) 0.5% NaHCO3/ acetone {3y . )
' 2) acetone o R
' . 20 g ahquot . 20 g aliquot “
évaporation o &vaporation
. l g acidification (+BCl)
PARTITION ON EXTRELUT l
. pH=89 PARTITION ON EXTRELUT
- clution EtQAc I . . : A
] . pH=1
. Lo - : : ! © - elution EtOAC
evaporation .
+H,0 . T ot ‘evaporation
I + 0.5% NaHCO, solution”
: CLEAN-UP
CLEAN-UP - SPE C18 Ig column
SPE Envi-Carb column . . elution : CH;CN/water (2:8)
elution : McOH/CH,Cl, 2:8) -~ | -
w@mﬁan ) )
+ toluene . . ; " HPLC analysis
. 1 . . * column Hypersil
A UV detector A= 240 am
GC/MS analysis i K
SIM mass 161
. column HP-5MS b _ )
v . K ‘ v '
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. 13. EVALUATION OF RESULTS o 10 00 8000 IR I -
13.1 Analysis sequence _ e
Each analysis sequence injected was cnmposed of the extraus fmm the sampies spaced out with the
external standards of the appropriate compound at selected concentrations. Each sequence started e
with one mnda.rd solution. The concentration of the standard solutions covered the expected work- T
ing range. . ot Tt VD 1 ! s
o ‘ ! P e

132 Calculaﬁon of results - o = e

Concentrations in the sample extracts are quantified by their detector response with reference to an
- external standerd calibration curve determined within the respective analytical sequence. The cali-
bration curve is obtained by correlation of the detector responses of the external analytical stan-
dards with their corresponding concentrations {concentration range 0.005 to 10 pg/mi). A complete
extemnal standard calibration, cons;snng of at least ten different oom:entrauou.s. was performed for

"( each analyuca.l sequence. . - 1 4k e
; \
i |
- [ 1321 calculaﬂon ol‘ calibration curves ’ l
! ‘
N .w..‘-----‘[bedata paxrsmcorrchtedbyuangmzﬁrnm second order least square fitting functions (see
{ oquannnslnnd2) o , - B i
@ Fmmsair T T s o :
: 1 or | e e e e e e i
I P + . 1
i ! o '
: e e i ¥ = gt x+a,*x’ - @
' where - L
{ x r—'concentra'tion of analyte in the injected standard solution’  *' ™ ..
; -= detector response (in counts or mm) ) ‘
}. ﬂo y-axis intercept ‘
' ' U™ 77" a =iirstorder correlation cocfficient | . ... e e am
e . o b ? a1=sccond ordercumlanuncoeﬂin:nt.' \:,‘ - - ce '
! ’ - Sumdard criteria for acceptance of' the calibration. ﬁmctxonswas ‘that the corrclahon cocfﬁumt R
exceeded 0.99 and the cocfficient 5f variation was smatler than 16 %.-  ~ +~ ~— -

The coefﬁqent of variation was calculated by the followmg foxmula.

L,y

m - ek s . N . -
s s
- PR 1

}' T Veriation cueﬂimenr. of calibration=

- -M : "RSS: *Residual Sum of&quams of the external standard calibration curve -
- S: Sensitivity 3, (linear) or a;+28;* K p.r, (quadratic) of the calibration ﬁmcuon

.w‘_'; ey 3 t

[PV VAR A G S ]

Xiews: Mean of the external standard concmtrauons

f‘"

et e v b e - - -
s

B
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13.2.2 Cnlculahnn of residue concenl:rahous in sample extracts °
The Tesidue concentration x, of the analyte wes caleulnted using equnnons @)or (4)
First ordcr ca.hbmuon function: A BT ) B

s . . R

Second order calibration function: . .. 4

s AT -G : .
e F -2 | @

x“=mducconmn-auonmthcsamplcemnt[ug/ml] b, v
=dzwctormsponse [cmm:sormm] ' -

r

13.1:3 Caleylation of midue wnoentrations in samplea

Thc résidue conl:enmon C, of the analyte in the sample was mlculmd using equanon 5

et ®

where . = R S Cha
C, = residual concentration of the analyte [in pg/g | : ;

x, = residue coneentration in the sample extract [ug/mi}

V= final volume including all ditution steps [in ml)

W = dry w::ght of the sample analyzed [in g] ( uormspondmg 102 wet ahquot of 20g)

* . T L

1324 Calculation of recoveries '
The recovery R is calculated using equation (6):

Cu : o Lo
RnlOO"-—-% e ' . ST,
Cs S e -
where '
C, =residual concentration of the analyte found in the fomﬁed samaple [in pg/g ] !

= concm:ranon of the analyte added to the fortified control sample fin pg/g ]

v

. 13.3 Limit of determlnationl detection
’I'heuppetlmtofthcworhngmngeofthcamunalcahbmmnﬁnwuonmdeﬁnedbythemmnmm
concentration used for calibmtion. The lower limit is the limit of determination of the actual ana-
Iytical sequence calculated for each sequence as the lowast concentmnon bemg d|.ﬂ‘crent from zero

with a 95 % confidencs level.

A limit of detection is aiso calculated as the lowest concentration bemg different from zero with a

50% confidence level.

- The actual limit of detection (ng) and limit ofdcﬁammauon (bg) in pgfg are calculated from :hﬁe

limits using equation (5).

Results are considersd valid when they are wnhln the working range of th: calibration ﬁmcuun

All results from the fortified samples were within the acceptable range.

-






