


CEMR-488 Page 18
CEM Analytical Services Ltd.

Z E N ECA N ZENECA Agrochemicais
' Jeatett's Hill Ressareh Sta- .z
8rackne!l

l Berkshire RG4Z 327

1 UK

|

i

]

]

Tetephone (0132¢ 2247G"

Telex 847556
Fax (01344) 55602

RAM 260: EPA ENFCRCEMENT METHQOD

RESIDUE ANALYTICAL METHOD FOR THE ANALYSIS OF ICIASS0~ AND R230310 N
PEANUTS AND PECANS.

2o Chemusiry

Authers: 3 R’ Zurce & W Gentle !

w1
P

X [2)
| 5]

)

Yas

!
H




CEMKR-488

31
3.2
33

4.1
4.2

CONTE

CEM Analytical Services Lid.

NTS

Extraction .... ... ... ... ... ...

GAS CHROMATOGRAPHY WITH NITROGEN PHOSPHCRUS DETECTION

(GC-NP

GC-NPD Conditions . . . ............... .......

LIMIT OF DETERMINATION (QUANTITATICK! . .

O) o

UMIT OF DETECTION ... ... ... ..

EXAMPLES OF TYPICAL CHRCMATOGRAMS - see Appengix 1 .

APPENDIX 1

Typical Gas Chromatograms—foriCIAS

(kemels

) :

APPENDIX 2
Matenals/Safety ... .. ... ..

-

- 0 1)

Apparatus . ... ... ..
Reagents . ... .......

504 ang =220310 Resique Determmaton in Peanur




CEMR-488
CEM_Analytical Services Ltd.

1 SCOPE

The analytical procedures described are suitable for the determination of esidues of the
fungicide ICIA5504, Figure 1, and its geometrnical isomer, R230310 (Fi';:re

(kernel and hull) and pecans (kernel).

To date, in these laboratories, the method has been applied lo peanut (kemel and hull) a
pecan (kernel) samples and the fmit of determination of the method is 0.

Figure 1: ICIASS04: Methy! @-2-{2-{6-(2-@anophenoxy)pynmzc:n#-yion srenyl}3-

methoxyacrylate JUPAC).
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SUMMARY

ICIAS504 and R230310 residues in peanut (hull and kernef) and pecan (kernef) samples are
extracted in 90:10/acetonitrile:water. An abouot of all extracts is cleaned up by passing
through a C18 Sep Pak cartridge and partitioung into dichloromethane (peanut hulis and
pecan kemels only). The eluate is evaporated tc iryness and redissoived in 75:25/ethy!
acetate:toluene for further clean up by gel pemeation chromatography (GPC) efuting
through alumina and Florsil solid phase extraction cartridges. The eluate is evaporated to
dryness and taken up in a known volume of acetone for analysis by gas chromatography
with nitrogen-phosphorus detection (GC-NPC?.

PROCEDURE
Extraction

Thoroughly mix the sample and weigh a reprasentative aliquot (peanut or pecan kernei,
20 g, peanut huil 10 g,) into a centri‘uge bota.

Peanut (hull) and pecan (kernel) : Fre-wet sa—ples with acetonitnle (10-20 cm?® and soax
for 15 minutes pror to fortification.

Fortify two control sampies with an accurately cnown amount of ICIAS504 and R22C0311 as
recovery checks. Macerate for three minutes .n 90:10/acetonitnle:water (60 cm?)

Filter the extract under vacuum through a Whaiman No. S beneath a No 1 filter pager ints a
250 cm’ round bottomed flask. Rinse the ce=trifuge bottle and resicuun. with further
extractian_solvent and fiter into. the round bozzmed flask. Ad;ust the ﬁnmte to. 3 suitable
known volume (eg. 80-120 cm®) with acetonit=e.

Peanut (hull) and pecan (kemel) - Attach a C'Z Sep Pak to a 10 cm’ glass synnge, cre- wet
mﬂ-.ﬂ.iﬂlaae!mnnhm’ S em®), discare. Push 2 27 atquot theemh the ..mzz:emc
a 100 cm® separatory funne! and pardtion with aquivalent volumes, i.e = 2 g volume, of S
sodium chloride and dichloromethane for appr=ximately 2 minutes. Take a funnel, tiug w:m
glass wool and add anhydrous sodium sulphz:a (-10 g) and pre-wet with dichloromethane
(-5 cm®). Callect the dichloromethane layer “rough the anhydrous sodium sulphate into a
round bottom flask and rinse with further dichicromethiane (-5 c;n"), collecting in the same
flask.

Peanut (kemel) - Take a funnel, plug with glass wool, add anhydraus sodium aL‘Dha"

(- 10g) and pre- wet with ethyf acetate (-5 cm”. Attach a C18 Sep Fak canndge (o

10 cm® glass syrnge, pre-wet with 50:10/ace:. .mmlewater( -5 em”), discard. Push a Ig
aliquat through the certridge and socium sulpnste followed by 90 10lace(omtnle watnr

(-5 o). Rinse the sodium sulphate-with eth- acetate (20 o=, cofiecting a in 3 120 o=t
round bottom flask.

All samples: Evaporate the aiiquots '3 dryness :n a rotary evaporator at =40°C and
redissolve in 75:25/ethyl acetate:toluene (10 =7, for GPC clean-up, and uitrasonicara untl
deposit is dissalved.

L)
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GEL PERMEATION CHROMATOGRAPHY (GPC)

The conditions for sample clean-up by GPC will depend uoan the equipment availabie. The
operating manuais for the instruments should always be consulted to ensure safe and
optimum use. The following conditions have been found to be satisfactory using a GPC
Autoprep 1001 instrument available from Analytical Biochemistry Laboratories Inc.

Pror to use, each GPC column should be calibrated, as descnbed in the instrument manual,
in order to determine the dump and collect times for the compounds to be analysed.

Column: Bio-Beads SX-3 (S0 g) packed in 3 60 ¢cm x 25 mm
glass column.

Solvent System: 75:25 Ethyt Acetate:Toluene

Flow Rate: S em® min®,

Sample Lcop Valume: S cm?

On this instrument, at least 7.5 cm” of solvent will be required fcr 2ach sample njecuon to
fill the sample loop with 5 cm’ (= 1g)

Inject each sample from 3.1(g), into an individual samole i0op, v1a a 0.4Sum Millex-nv faer
unit using a 10 cm® giass synnge with metal luer lock fitting.

Glaves, lab coat and safety glasses mus: be wom in case of scivent spillage

SQUD PHASE EXTRACTION CLEAN-UP {Alumina-N, Flonsil)

The collected fractions frem the GPC are placad inside 25
connected in-senes witalumifa—t (1 3) followed by o (3.
sartridges.

3i@33 synnge barre:s
S 5; sofid pr@seexaTen

Slute the cailected fractions from the GPC through the scid ghase axtracucn cannijes nio
100 em® round bottom flasks, Fushing through any sotvent remaining in the synnge.

Svaporate the eluate to dryness at <40°C and regissotve i1 an apcropnate volume =f
icetone for analysis by GC-NPC.

Prior to use, each fresh batch ef solid phase extracton cclumns should be cafibrated for the
=op to be anatywed.

SAS CHRCOMATOGRAPHY WITH NITROGEN PHGSPHORUS DETECTION (GC-1PCY

“he cenditions for the anatysis Sv GC-NPO will depend ucen the equipment availace. Tha
zcerating manuals for the instruments should always be ccnsutted to ensure safe ccumuem
:se. The ‘zilowing conditicns Save heen found o be satsfacicrs $3ing 1 Vanan 34

iefles jas tnrematograph  (teg with a Yaran 31C0 senes autcsarmoier, Canditicns —av

“2ed to b2 i¢iusted o comiorsate for the age i the coitma,

L )
(W3]
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4.1 GC-NPD Conditions

@) Column: Ry, - 200 (triﬂuotopropylme(hyl polysiloxane), fused silica wall
coated open tubular capdlary 15 metres x 0.32 mm (0.5 um film
thickness).

(i) Oven . 70°C (hoid 1 minute); program at 15°C minute ' to 220°C; grogram -

temperature: at 10°C minute* to 320°C (hoid S minutes). These conditions may
need to be adjusted accarding to crop type.

(i) Injector: Septum programmable injector (SP1): 40°C (hold 0.1 minute);
program at 300°C minute ' to 250°C (hold 25 minutes). injecson
volume = 2 uf.

.(iv) Gas Flow Helium (carner) : 2.5 em’ min*
Rates: Helium {makeup): 28 cm’ min®

Air: 175 em® mun'!

Hydrogen: 45 cm® min?

(v) Detector: Temperature at 320°C. Sead setting: 3.0 - 3.3 smps (deperc ng
on condition of bead).

Aftenuation: 4. Range: 12
’ Under these conditions, the retention tmes of ICIASS04 and R220310 were approximaiz=;

16.1 and 16.4 munutes respectively.

Note: These conditicns should be adhered o as Zizsely as possitle. Cenversion of the

isomers (R230310 -> [CIAS504) has been seen to 2ccur under lower carmer gas flew raizs

at high temperatures. T

42 Calculation of ICIAS504 and R210310 Residue Resuzs

3) Make repeated injections of 2 ul of a stancard sQluion containing a mixture of {CIASSCY 3ma
R230310 each at 0.1 pg cm” into the GC Goerated under conditicns descrioed in 4.1 an
When a consistent response is obtained measure the peak heigh!s or areas ottaineqg f~
standard. .

. B) Make a 2 pl injection of each sample soluticn and measure the caix newCris or areas =t 2
peaks correspaonding to ICIAS534 and R2203170.

<) Re-inject the standard soiution aiter a maximum of ‘tur injecuons ot samcie solulians.

) Calculate the residue in the samcie, expressea as U3 3, ov cropertionaticn of the HOA )
ar R23031Q peak height cr neak area measured fcr ‘e samcie agunst thal ‘or the
anaiytcal standard soluticn.

3 Inzeue - 22K heigtt/area in samole P oncenTadon of randas: ( _TSwme mecied )

Page 23

Teak teghyarea i rancay 0NCHNTALCA CT 3AMNG 3cr-on TOIMA Mactsd (3aT o)




CEMR-488 Pags 22
CEM Analytical Szrvices Lid.

LPEENDIX 1

Typicat Gas Chromate;ams for [CIAS504 and RZ22202
Residue Cetermnason n-Peanuts ikemel

Figure Lt Lg om o CIASSCSS ang FIIIZTC stenzare.

S: Uptreates saanud warta ciToz it I oomt

30 oJptreated ceanut fe it iU Ul gamTiied Lt Ly
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[RESIDUE] 12 As56189A,1,1
Repccied on 11-0CT-1995 at 16:26
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Figure 2 '
[(RESIDUE] 16 AS6189A,2,1
Repcrted on 11-0CT-199S at 16:28
Injection Report
Acquired on 14-DEC-1994 at 11:06
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Figure 3

{RESIDUE] 16 AS6189A.,8,1
fepocrted on 11-0CT-1995 at 16:29

Injection Reporct

Acquired on 14-DEC-199: at 14:21
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Glass centrifuge bottles (250 cm’ capacity) for samale extraction.

High speed hohogeniser, eg. Sorval Omani-Mixer.

Filtration acparatus: Bdchner funnel, adapter, fiter paper (Whatman No.t & No. 5, 9 cm)
Round bottom flasks (250, 100 cm® capacity).

Small glass funnels for fitration through sodium sulshate.

Rotary evaporator e.g Bdchi

Vials for GC analysis.

Glass syringes (10 and 25 cm’ capacty) available frem Orme Scierfic Limited, PO Box 3.
Stakehill Industrial Park, Milddleton, Manchester M24 ZRH.

Urtrvasonic ~ath e.g Soniccr.

A gas chromatograph fitted with a nitrogen-phespheres detector eg ‘Yanan 3400 senes,
autcsampler and integratcr or data handéng ws(em

A gel permeation chromategraphy instrument eg. GFC Autoprep 1401, available frem
Analytical Eiochemistry Laboratories (nc. . P.Q Box 1697, Colombia, Missoun 65205, USA.

Reagents

Saivents: zcatone, acetoninie, ethyl acetate, hexane, ‘c'uene and c. <alcromethane distillec n
3iass).

Solid phase extraction sorzents, Alumina-tl (1 g) and Slorisil (0.5 5), avaiatle from
intemationar Sorbant Technclogy, Tir-y-Eerth Industrzi Estate, New Zoag, Hcrg*eﬂ “id
Glamargan, UK.

Bio-Beads S$X-3, 2N54C0 mesh, availatle from Bio-Rzd Laboratories .,
Hemel Herrzsted  “ertforcshire, UK.

Maylarcs Avence,

Granular arnydrous sodium sulghate (Analar grade). Z0H Chemiczis _id., Pcole. Lx.
Sodium chleride (Analar grade). Fisen Scentfic Equizment, Bisnhoo 'Meadow Raadg,
Loughborough, UK,

FY-200 (triflucropropylmettvi potysiloxane) tused sil-: ail coated c-2n tuouiar caci.lary
30 metres x 2.22 mm intemal ciameter 2.5 pr= ilm 21285} avauzs.e frem Thames
Chromatograzny, Maidennead, Gerrhire, England, UL,

I3 mm.) avaiakie from
sieetzezanive, 'WE1T IYVWL

’

c17a :p— ax *ann‘dge, 22 Lt v Giter units (0.45 m, Jamet or
WWaters X Lmded, Th I,.ieva @ Blackmeor Lane, Yatford,

3l3un w0l - coataminanis sre remaved Sy teatmernt 3 the 3 el II a3 Zoxhlen
LOTAMINS T refxang noumang frecmmilen) for 2 Sooo

;..—w‘ Iz INFTIoDuS
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3 Hazards
The following information is included as an indication to the analyst of the nature and hazards
of the reagents used in this procedure. If in any doubt, consult the appropriate safety manuyal
(e.g. Zeneca Laboratory Safety Manual) which contains recommendations and procedures for
handling chemicals or a monograph such as "Hazards in the Chemical Laboratory’, Edited by
G D Muir, The Chemical Society, London.
a) Solvent Hazards
Acetone Ethyt Acetonitnie Hexane Toiuene | Cichloromethane
acetate
Harmful Yes Yes Yes Yes Yes Yesb
vapour
!
Highty Yes Yes Yes | Yes Yes No
flammatie !
Hammnful by
skin No Yes Tes No Yes Ngo
absorpton
| TV mgm? 2000 | 1100 70 | eo 37s 350
In all cases avoid breathing vapour. ~void conta< with skin and ayes
b} ICIAS204 has.a.dMsicnaLloiidty.dass of 4. ICIASS04 has a marmalian {oxicity {acute aral

FN

LDy in rat greater than 5000 mg kg .

Preparation of Analytical Standards

Weigh out accurataly vsing a five figurs balance. ==imem of IC;AS504 and RZ2021C soid o
allow dilution in acetone to give 100C 1:g cm™ stocx soiutions in voiumetric asks. ‘dake senal
dilutions from the stocks to give 100 g em™® stancard solutions. Frepare 10 pg om®, 1.9 g
cm® and 0.1 pg cm™ mixed standard sslutions of :CIAS504 and RZ30310 in acetcne to ce
used forfadtification of recovery samples When rStin.use abways store the stan-a-q
solutions, securely stoppered, in a refrigeratar at <*C to prevent cecompositicn anz/cr
concentration of the sotvent strength. Anatytical stzandards should Se {reshiy prepared frem
the solid material after six months of usa,
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-3
response . pg cm ub . “
X X — = z Mo
response g an ? pl e g 5 g

S CONTROL AND RECOVERY EXPERIMENTS

At least one untreated sample must be analysed ziongside any set of sampies, using
exactly the same method. This ensures that no Lnobserved contamination of the samples
accurred prior to, or during, the analysis. At least 'wo control samples, accurately fortifed
with a suitable known amaunt of ICIAS504 and RZ20310 shouid te analysed alongside
every batch of treated samples. Fortification amcunts shcuid te based on anticpated
residue levels. When no residues are expected. ‘=& recovenes saould be srtified at low
levels, typicalty 0.02-0.05 ug g

§ UMIT OF DETERMINATION (QUANTITATION}

The limit of determination of the method can be z3sessed by carmang out racovery
experiments at low levels of forufication (0.01 g 7 . Ia these .zzcratories “he lirmug of
determination have been set at 2.01 ug g'. Care =ust be taken ~nen wereng at the fimit
of cetermination to mirumise the nsk of contamunazan,

7 UNMIT OF DETECTION

TRe it of detecTen is 3@t 3t 4 ¢ Tateune ncisa

2 ZXANMPLES OF TYPICAL CHRCMATOGRAMS - 22 Acgencix -




