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A Scope
mmkapphahhfwlbeqmmwmmﬁmdmduuufspmmﬂmdm
metebolites in mulic, cream and beef tissues, The method bas a validaied limit of
of 0.01 xg/g- It has boen validated over mmmgcofo.ﬁl-lonp;;gh beef far
audmm.dﬁumﬂ.ﬂl-l.ﬂudgfarmﬂhbdﬁm lean, and kidney. The method
simmltapeously dotermines the pareat compocnds (spinosyns A wod D) and two metabolites
(mmBMMﬁmD)mannﬂcmmm:hmmm

Ry

SpinosynA , By = N(CH;); and Ry = H

S mosyu D, R; = N(CH;)g and Ry = CH,

pinosyn B, Ry = NH(CH)) and Rz = H
N-Demethyl spinosyn D, Ry = NH(CH;)} and Ry = CHy

The chemical names for these four componnds are preseated in Table L
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B. Principle -

Residues of spinbsyns A, D, B, and N-demethyl spinosyn D are extracted from milk and
tissue samples using zppropriate solvents. The extracting solven: is acetonitrile for mifk and
cream, 80% aceionitrile/20% water for beef lean, liver, :ndl:idney and 60% hexane/40%
dichloromethane for fat.- nn:.i:qr.wtufr.hccxmmupmred Iﬂllud-hqmdpamnonmg.
follwndbyuhamdqn:lohnxylsd:dphmumm(s four analyies-sre
mmwymumfmmbymmmgh
pafmmlqmddnmmhyﬁtﬂﬂ)mmulmvmm 2t 250 nm.

C. sm&mnm . - : N

1. Eaxch analyst must mntdwhhﬁepomﬂhmdmnm and
solvents vsed D this

be obtained from the container labe] ar from the Dispatal of reagents and
wlvmmmbohwmplhwcwimm:l.m foderal laws and regulstions.

2. Volatile and flammahis organic solvents such e scetone, acetonitile, dichloromethans,
mmmwmmhmhwﬂw“w&m

igrition sources.

3. Exlenmeyer flasks inder vacuum are sesceptible to implotion. Use polypropyleae

- Buks or gl flasks covered with electrical tipe, Evapocations under vacuum must be
conducted behind sppropriste shields whilc wearing eye protoction.

D. Eguipment (NoteL.1}

1. Autotransformer, vadzhls (for temperanire control of fisating mantles), Model
IPN1010, Staco Energy Producss Co., Payton, OH 45401, ) Model

2. Bahme.mlyﬂﬂi.MnddAE—IGO Meﬂuhsumtmwmmghm NI

3. Balance, tploading, Model P-1200 or BB2240, Mettler Instrament Corporation.

4, Mcﬂuﬂaung.cmnedwaur(formﬂmm).ModdMS FmScmdﬂc. .
Marienta, OH 45730

5. Bath, mﬂmng.hm:dwm(formury m:umcv:pomus).ModdIz”-w Cole~
Parmer Instrument Co., Chicago, IL

6. Bath, ultrasonic, Model FS14H, Fisher Scientific, Pitsburgh, PA' 15219,

7. mmmc&m Intnm:uoml Equipment Company, Neadbam Huslm.

8. Condensers, reflux, water cocled, SOD-m sleeve length. 5 bulbs, caulog mumber 07-
T36B, Fisher Saentific. - - )

9. Evaporaar, TurboVap LV, Zymark Corponuon. Hopkmmn. MA 01748,
10. Evaporator, rotating shaft, catalog number 09-548-100, Fisher Scientific,

11, Filtration spparatys for HPLC solvents, catalog number 5-8061M. Supelco, Inc.,
Bellefonte, PA 16823, -
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. 12. Hammenmill, Model 2001, equipped with 8 3/16 inch seréen, Agvise Laboratorics, Inc.,
Northwood, ND 58267. T ) '
- ] 13. High performance liquid chromatogiaph with a UV detector, Model 1050, and 2
recording integrator, Model 3396 Series I, Hewlett-Packard, Wilmington, DE 19808,
i4. Homogenizer, Palytron, canlog number PT 10 20 3500, with & [0-tam diame d
- - generator with saw teeth, catalog pumber 27 11 330-3, Briokrann Inc., .
Westbury, NY 11590 s e '
15.. Mantles, heating (for reflux condensess), catalag number 0408, Glas-Col Apparams
' Co., Teme Haute, IN 47802, - . .
16. gnervoin (for SPE cartridges), catalog number WATO11390, Waters, Milford, MA
1757.
17. Shaker, gyratocy. New Brunswick Model G-33, Fisher Scientific.
18, Vaomm manifold, solid phase extraction, catalog sumber 210016, Alltech Associates,
Inc., Decrfield, IL. §0015. - . .
19. Water parifier, Milli-Q UV Plus, Millipere Corparation, Milferd, MA 01730,
E fals (Note L.1.) . _
1. Boules, glass, 8-oz (237-mL), ;mﬁnmd. with PTFE-lincd Hds, catalog oomber 13-
320-11G, Fisher Scientific, * .. . .

2. Cutridges, Bond Elut LRC (500 mg), mumber 1211-3032, Vartan
. smhhmm«aqm s A
. Cartridges, Sep-Pak Plus, silics (690 mg), part number WAT20520, Waters.
S 4, Colamp, HPLC, C18/Caticn, Mixed Mode, § g, 150 mm x 4.6 mm Ld., catalog
numbcr?ZSTS.Mlm:hA‘ssocimInc
0 5. QMMODMQM&.WAQ-MS,SM'ISOMXQ.GMM.
YMC, Ioc, Wilmington, NC 284 . .
6. Filter paper, 15-cm, pre-pleated, Number 588 (0.19-ram thickness), catatog pumber
Schuell, Keene, 1

* 03710, Schisicher and NH 0343
7. Filters for HPLC solvents, membrane, Nylon-65, 47-mm i.d., 0.45 um pore size,
catalog number 5-8067M, Supelco, Inc. :

8. Granules, boiling, carborundum Number 12, catalog nurmnber 133-B, Hengar Co.,
Philadeiphia, PA 19144,
9. Pipets, Pasteur, S-inch, eatalog pumber 13-678-7C, Fisher Scientific.
10. Vials, amber glase, 40 ml, pre-cleanad, catalog number 03-338-Z7A, Fisher Scieatific.
11, Vials, clear glass, 9.5 dram (35 mL), catalog number 03-339-2 [M, Fisher Scientific.
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F. Reagenis znd Prepared Solucions (Note E.1.), (Critical Step~See Now L.1.)
k. .. L. - T
. Aceione, OmniSolv, caalog nuimber AX0116-1, EM Sclence, Gibbstown, NI 7 ™

08027,

b mwwmmmm Mailmlr.mdi
Speciaity Chemicals Company, Paris, KY 40351,

c. Ammoniumn scetate, HPLC grade, catalog nnmberms-sw.ﬁsh:rScxmnfm. ’
i/ 9. Hexane, OmniSolv, catalog number ED00296-1, EM Science. |, .
'e. Methanol, ClmamAR HPLC grade, catalog number 304 1.09, Mallinkrodt Specialty
Chemicals Company.

l/r. Mmmcmmxommmmnmb
. Gas
s Wmmmmmﬁo Alrco demr

" h. Standard:

Obtain pure sclive ar reference compocnds A, D, B, and
N-demeihyt ,p,m“‘%“ﬁ;ﬁ‘u mww“’“ﬁ’i‘m 9330
Zicasville Road, [ndiznapaolis, [N 46268-1053.

@i. Triethylamine, rezgent grade, catslog number 04883-1, Fi:hasdmhﬁc.
i« Water, ultra-pure, porified oting Milli-Q UV Plus .- N .
_ 2. Ercpared Solyslons - - :

z m:mnmw(m) .

For each liter of solution, mix mm.ofamnﬁkmmmofum-pme
water.

b. 2% aqueous ammonium scetate/acetonitrile (67:33) (v/v)

Dissolve 20.0 g of ammoningm acetate per liter of ultra-pure water. For cach liter of
the 67:33 solution, raix 670 mL of 2% ammonium acetate and 330 mE. of
aceronitrile. Filter undar vacuum through a 0.45-um membrane filter using a
filtration apparatus for HPLC solvents.

c. 60% bexane/40% dichloromethanc (v/v):
mbymhhgmmbofhumudmdaf&mmpaﬁmof

d. 50% methanol’50% acctaaitrile (viv)

Prepare by mixing 500 mi of methanol andSDOmLofmmnﬁcperhm-of
solution.

&. Methanolfacetonitrile2% aquecus ammonium acetasa (1:L:1) (viviv)
Pmpuebymixingeqmlvqlumoféach._ ) o -
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20% methanol20% scetoniuile/50% water (viviv)

Prepare by mixing 200 mL of methano!, 200 mL. of acatopitrile, and 600 mL of
vltra-pure water per liter of solution.

. 75% dichloromethane/25% methancl (v/v)

byuunn;?SOmI.a!dxchlomnutmwu!ﬁSOmLofmﬁh:mlperhmof— &

solution.

. 2% mxhylmncﬁﬂ aceronjtrile (vh)

Immdn:dywmtm.mbyngdem hm:ncu\d9BmL0f
acetonitrile per 100 mL of solution. (Notz L3.) 4

G. Pregarition of Standands (Critical StepSee Note L.4.)
1. Ercparation of XDE-103 Fortification Solutions --

| N

l;g;’ud: {spinosyrs A, D, B, ndemc:hylspmyn g )
mzm:gmmg:‘d m&%@:yma mml
volumetric flacks dissolve in or shake unt]

the solids complesely dissotve, Dtkmmwlmmobmnmctnﬂmmmg

200.0 pg/mlL. -

Combine lD.D-mLI.'hquoBofnrh Zw.o-ug/mLsmcksoluuon &cmSl:pG.l.a.m
al methanol/ 50% acetonimile

00-mL. volumetric fiask and dilote v volume with S0%
bobmnasdmmummngzn.npg/mLornch analyte.

methmol/50% acetonitrile in 100-mL volumetric flasks to obtain the desired
wnmnnﬁomfurd:;fmﬁmofmuyuuphsu:bwnmd:ublcbdw

..?&#Wﬂqﬂdhmwmbw“m

Aliquotof Final Soln. Spiking Soln. Equivalent

Stock Soln, Volume Conc. Sample Canc.?
L ml il BEE .0t
1.0 100 0.2 . 0.0i0 ’
25 - T 100 . 0.5 0.025
5.0 100 1.0 ‘ 0.050
10.0 100 xo ’ 0.100

* The equivalent sample concentration i5 based oa fortifying 2 20~ or 20-rnl
sample with 1.0 mL of spiking solution,

2h=nmummn.c.5um.c:ﬁmm&ojum’

Combine 5.0-mL a.[xquou of ezach 200.0-:¢/mL. stock solution from Shr.p G.la ina
100-mL veinmetric (lask 2nd dihutz to volume with methanol/acetonitrile/2
ammaonium aceeste (1:1:1) to obeain 2 sofution containing I0.0pa,meofudt

analyte. .

- Dilute aliquots cflhelbove 10.0ig/mL_ solution to volume with -
%

(1:1:1) in IOO-anvolmﬂlsksb

obtzin the following calibration standands:
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Aliquot of Final Sciuuon Final Solution

Srock Soln. VYolume Concentration
ml L __ug/ml
- 00 100 =77 =- 0,000 ’
1.0 100 . 0100 "
.50 T 160 . 0500
- 10.0 100 T LQ00
15.0 100 1.500

H. High Performaocs Liouid Chromatography -
[. Tygigal Operating Conditions (Note L.5.) . .

Insrumentation: Hewlet-Packard Model 1050 with & UV detector, an
atosarpler capable of injecting at lesst 175 pil., and
a eeording integrator oc & compter
Calumn: YMC ODS-AQ
. Sum
150mmx 4.6 mmid
Colun {(Qven) Temp.: 30°C. . L.
. . Mobile Phase: 44% resexvair A/44% reservoic BA12% reservoic C
m;:mﬂ:ﬂd
. " reSETVOIX Bmﬂﬁ,h .
2 reservoir C=r2% aquecas an
. {67:33)
Fow Rate: : Os-llmtlmh:(adjmnondd:deqmm
' times and baseline resohation}
Injection Vohmme: 175l
Detector: Ultraviolet, 250 am o
Anenuation: ﬂwﬂ(ad;unmymldapuk
ofh.r.ll—mlcdeﬂemmfw
spmosyanntbl.OueJqlLstmdud)
Run Time: . 20 minotes per samplo (longer time may be used if
late-cluting pesics occur) .
UV spectra are shown in Figure 1.
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2. GilibmtonQueves . .. T
A typical calibration curve for spinasyn A is shown ia Figure 2. -
3. i iti i idues (Nowe L.S.)
Column: g:l&'CanoquadModc - -
b e A
150 mm x 4.6 mm i.d -
. Mpobile Phase: 40% reservoir A/40% reservoir B/20% reservoir C
Reserwoir A=methanal
oA il
f Reservoir C= 2% aqueous i
acetatc/acetonitdle (67:33)
Flow Rate: 0.8-1.1 mL/min (adjust to yield adequate retention
) times and baseline resolution)
UV Wavelength: © - 250 nm, 235 am, or 275 nm (Step L3.)
. Other Parxmeters: Same azin Sup H L.

Typical chromatograms obtained under the canditicns in Step HL1. xre ilusteated in
s Figures 3-8. Representative are incioded for cach level of fortification,
o Tae chromatograms for beef kidoey (Figure 7) contained mors éffancous peaks than
thase for the other commodities, although noos of the extrancous peaks marched the
retention titnes of the foir analytes. (Noto that slight differences in reteation times for
of the chromatogracos in the figure were obtained on the same day.) Typical
chromatograms for the confirmation of the analyte residucs under the coaditions in Steg
H.3. are shown in Figure 9. . : e
I.  Determination of Recovery of the Analvtes
1. Pration of Recovery Samples ”
a. Becflesn Liver, or Kidney . -

(1) Piopare the beef lean, liver, or kidney sampies for analysis by chopping with a
¢leaver, then freezing unmhlmdmgm and grinding through an Agvise
Model 2001 Hammenmill with 2 screen size of spprokimately 3/16 inch.
Composite and manually tix the tissue in 2 plastic bag to produce a -
bomogeneous sample.

(@) Thaw the tissuc samples, if nocessary. Using x toploading balance, weigh
duplicate 20-g samples of the untreantd control tissue imto 250-ml, boiling
flasks using a technique that provents the tissue from sticking to the neck of the
flask. A rccommended approach is as foilows: Tare the weight of the boifing
flask oa the balance. Place 2 wide-neck funne! on top of the boiling fask,
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&)

“

)

®
o
(10)

an

a3

ohsrve(hewumofmefunnd.mmmghdymmanmgofmm
the funnel. Using a narrow spamila, carefully trangfer the tssoe from the
funne] down ingo the flask. Remwmsﬁanududrmdmcwelgluofﬂn
tmmuwuuznst‘mudcoth:msk. (Some of the tissue will stick to the

fuopel)... . . - - e

For laboratory recovery samples, add 1.0 mi of the appropeiate fontification
snl:monﬁumswpce.‘ly.c. Add 50 mL of 30% acetonierile/20% water, and
blend the sample on bigh speed for spproximately | minute nsing 2 Polytron

. homogenizer with a 10-mm diameter generator and sawtoath

mmﬁdmanmswmmmmmqm and

rinsc the blades by blcading oo high speed for
10 seconds. Combine the rinse with the bl mmum

boiling flask for a total extmxtion valume of 100 -

Add spproximaely 2 g of boiling granules dnbdlingﬂsk.mdp!mtbe
ﬂmtmal:ungmansﬂu. Amd:dnﬂnttl:a reflex condenser,
and bheat the saenples to reflux for approximately 1 booe, (Nots L6.)

After heating for 1 bour, tumn off the heating manrle, but leave on the chilled
mmmmﬂm&:m Carefully razse up the hot flask and
the copdenser, and use a spatmla or cther suitable tool to prop up the fask

abave the mantls uniil the flask has cooled sufficiently o handle safely.

Remave the flask from the coadenser, and place 2 plastic cap or a glass stopper
mt.huﬂs&:wwsolveﬂkn. Transfer the flask to a kood until the

spproximately 10 mom temperatuze. Clean the reflix
by ricsing with water and then methanol, xnd diseard the'rinse.
Fiiter 2 73-mL, aliquot of the liquid through plmdﬂmrpapcrmm

2 100-nl. graduated cylinder. Transber the 75 uL. aliqoot o8 graduated, 8-cz
bottle.

Add 25 mL of haxane to the 75-mL lllquo:!nthcs-ozboub.c-lptbc
bottle with a PTFE-lined lid, and shake the sample in an Esltwnona
gyratory shakee at 250 rpm for approximiately 5 minutes. (Note .

Cantrifia approximately 2250 for about 5 minutes.
su‘:mmnclﬁ?ym:rStep(ll) Dunou.l]alglmtbeumplummndfar

several minutes before proceeding, or some remixing will ocour.

Using sny suitable technique, aspirate off the hexane (upper) layer. For

use Nalgeoe mubing and attach 2 9-inch disposabls Pasteur pipet o a
sidearm flask that s also attached to a vacunm lise. Tom og the vacuum, and
use the pipet wm:fuﬂy&nwoﬁﬂ:hmm(qppet)lzyﬂ. Aspirate off all of
the hexane, but leave the narrow band of emulsion on tap of the 75 miof
acstonitrile. Do not aspiraie off the acetonitile (lower) layer. Discard the
hexano that was collocted in the sidearm flask

Add 75 ik, of dichioromethans 1o the bottle, cap the bouls with a PYFE-lined

Mﬂm&mmn@n@tmmamﬁkﬂu
250 rpm for epproximately 5 punutes,
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(13) Centrifuge the sample at spproximately 2250 prm for aboat S milnutes.
Proceed immediately to Step (14). Do ot allow the samples to stand for
several minutes before proceeding, oc same remixing will occur.

14} Using any suitable tochnique (e.g., & %-inch disposable Pasteur pipet artached

‘ E.'Afunhe hycrhl.)sbeen e 4 il

. -layer. aqueoas completclyemaved, transfer the

i mw)mwalwmmm.mmnmmmg
mmgo{‘mlmmmlw%mmw.%mmWfrm
organic layer to mark in the graduated bottle.) Discard the solvents
that were coliected in the sidearm flask

15) Transfer tha remaining 100-mL sarmplo aliquot 63 a cicin 250-ml. boiling fask.
4 mmmwfmlomdwmmmm:tmmu

:::mn‘ pl mﬁg‘mm&?;:‘@a gkl
FOUTY YACHTIN CYADOTAOr 0 provent

1o dryuess to remove traces of water, (Critical step -

- i

Sescribed bel A in Step
(16Xc) or the volome of 75% dichloromethane/?5% methanal to be collected in

. Step (16)(d).

' Attach 1 reserwoir and & stopoock t0 3 silica SPE cartridge, and attach the
—r .. ..(d 0 20 SPE vacuum minifold Pror to adding the sample
Rt w!-ﬁm.mdiﬁmﬁamﬁdpmduavmofmﬁmmdy

-5 inches (127 mm) of Hg using the following sequence of
IOmL_of'fS%(ﬁchlergzhmcm%mﬂhmm 10 mL of

bexane, Althoupt it is hot necessary 1o dry the silica cartridges between
solvent additions, the cartridges may be atlowed to dry without affecting
the resuits.

(b) Add the sample from Step (15) in 10 mL of hexane, Rinse the
evaporating flask with 10 mL of hexane, and 2dd the bexane to the
cartridge. Repeat with an additional 19 mL of bexane, Turn da te
vacuum and elute the 30 mL of bexane, Rinsc the fask with an additional
mmLofhau:qlddrhesolvemm:bccam&gc.mdm_

[G] Rinsath:ev:pomhgﬁaskwixhimLofdichlmmﬂhme,adﬂlhcﬁmc
1o the SPE cartridge, and elute. RimlbeﬂlskwithMLﬂiquuuof
m:ﬁnile.nddbotbri:mupmn:lymmeumidgc.mddmmqm
scpacately. Discard all of the eluate collected thus far.

{d) M«m:mLmLmodﬁkﬁm?mdehmaMdur
ghass ¥ial in the vacuum magifold. Rinse the evaporating flask with
12.mL of 75% dichloromethane/25% methanol and add the solvent to the
cartridge. Collect the cluate in the 35-rol, vial. -
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: {¢) Evaporats the sample selution to dryness uting & TuiboVap
—_— 60 °C and nitrogen gis at 8 pai. Remove the samples from the Turl Vap
- . cvaporator as 5000 13 poasible after the soivent has evaporated.

[44] DmdwﬂnmadnemimLofmmm%mmmﬂdm .
water with the aid of an ultrasonic bath for approximately 10-20 seconds.
mthcnﬂwthnlhcsdvmmdmolvelhemxduemlh:
wall of the visl

(17 BcfmusmgmhnewlotofCHBdelmLRmegu.dmnmmmc
. clution profile as described in Section K.5.b. If the elution differs from

(11xnumwmdzﬁmahymmsmmmumumm
Step (17M2)- hmfyﬁeamnmaCES?Eamidmmlmngmefoummg

Anxch C!-'!SPBamidgtu m&mmmww
@ i : 3 Inches m‘mnol‘l-!g:dng !‘onosr:ngmmo{
B et aeam, Pyt iy 18 AL of som s s
Donotoompletnlydtyﬂ:emmdpm solvent additions unless
otherwise specified.

) Add from. 16)() to the CH cartridge. Rinse the vial with

n:ldltlf:;lphml. ﬁ[nﬂhmom adetonitmile/S0% water, and add
thgmsowﬂnculum

(e} Mdrytnmmgmﬂmﬁxmlﬂy 2 minutes after the

(@ Rinse the vial with 5 mL of scctonitrile, and wid the rinss to the cangidge.

(¢) Air dry the cartridge under vacoum for spproximately 5 minutes after the.
zectoniteile hes chuted,

i@

N RinsethevulwuhSmLufmmouU).adddwnnsamlhﬁ
mmmm«um@w

@ Plaealpm—cluned.do-ml.. collection: vial in the vacuum manifold.
2cetoaitrile, tum off the hood ik d transfer the rinse to the cartridge.
Collect the cJuant in the amber vial. | (anzL.lD.)

(18) Innncdmdy the sample solutions to dryness usm;:'l’mbu\'ap
uGO'Candnmgmysnspn. Immediately remove the
mpluaﬂzrrhemlmhnenpmued.

(19) Dissolve the residue in 1.0 mL of methazol/scetonitrile/2% ammonium acctate
(1:1:1). Swirl the vial to dissolve the residue on the bottom of the coatainer,
mukmewﬂmmdythmmalpouﬁonmdﬂwlymnsomm
solvent dissolves any residuc on the side of the vial Repeat the swirling and
tilting/rotating ooe time to cosure that the residus is dissolved. (Note L.§1.)

(20) Using » disposable Pasteur piper, trantfer the solution 1o an HPLG sample viat
and;cﬂ&ovnlmzhlupm%&mmpa Do not filter the final solution. (Note
L.2.b.)
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(21) Analyze the stangard and sample solutions by HPLC a3 deseribed in Steps
H.1-H2 Determine the suitability of the chromatographic system using the
following performance criteria: T

{a) Standard curve linessity: Determisie that the gorrelstion coefficient {r?)
equals or exceeds 0.995 Yor the least squares equation which describes the
detectar response i a function of sandard enrve concentration. I
(b) Peak resolution: Visually determine that baseline resolution has been
achieved for all four analytes:
(c) Appezroce of chromatogmmes: Visually detsrmine that the
chromatograms resembie those shown in Fignres 3-8 in terms of peak
respoase, bascline noise, and background interfereoce. Visually
determing that a signal-to-noise ratio of i SlewlGlis
attainshle for the 0. 1-g/ml. standard cal solution,
(22) If the peak response for any of the samples excoeds the raage of the standard
calibratiog etirve, dilute the samiple with methanol/acctonitrile/2% ammonivm
acctaie (1:1:1) to yicld = response within the range of the calibration curve.

[rxt] Procmdmﬂ!nahﬂlﬁmin‘swpll

b. Milkor Cream -
(1) Thaw the milk or cream sample, I necestary,” Shaks the sample container
unmug:,ﬂfytomkinl : Immedistely collect 2 20-mi.
aliquot of the sample csing apipet ora cytinder, and transfer the

iquot to & graduated, 8-cunce glass For laboratory recovery samples,
1.0 mL of the spproprate fortitication salution(s) from Step G.1.«.
(2) Add 80 ml. of acetonitrile, and shake the sample in a0 vprght position oo a
gyratory shaker at 250 rpm for approximately 30 minotes. (Note L.7.)
(3) Centrifuge the 2t 2250 for approximately 5 mifies, Proceed
* immediate] ymml Don;tn:ilwdnmlqmumdﬁ'oruvmlmmum' .
before proceeding. or same remixing will occar. . :
{4} Decant a 75-mL aliquot of the supemnatant solutioa into & graduated cylinder,
- mm«hﬁmwammmmmm& o

(5) Procead as described in Step L1.a(12) for bezf lean, liver, or kidney.

(1) Thaw the fat sample, if necessary. Using a toploading balance, weigh
duplicate 20-g samples of the untreated contral fissue tato 250-mL boiling
flasks using a technique that prevents the tissue from sticking to the geck of the
flask, A recommchded approach is as follows: Tare the weight of the boiling
flask on the balancs. Place a wide-neck funine] og top of the boiling flatk,

. observe the weight of the funnel, and add slightly more than 20 g of tissue to
the funnel. Using a namow spatula, carefully transfer the tissue from the
funne! down into the flask. Remove the fuanel and record the weight of the
tissue that was transferred to the flaske (Some of the tissue will stick to the
funocl) For laboratory recovery samples, add 1.0 mL of the appropriate
fortification solution(s) from Step G. L.a .
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(2) Add 50 mL of 60% hexane/40% dichloromethane, and biend the sample on

&} mmorm[;m—mbyhb hrberre 'hém-m:d.gmm
-and rinse lmdm%on speed for imately - -~
lOmondl. Combine the rinse with the Mmmh:ﬂﬁ&m .
boiling flask (The homogenization and medting of 20 g of tissus typically
produces about [0 mL of sclution, 5o that the total extraction voinme-is
approximmately 100 mL.)

4 Aﬁmmﬂy:gofbﬁnggm!amﬂnbmﬂngﬂahmdphmh
flask on 2 heatiog omantle. Atach the flask to a chilled-water reflux condenser,
:.ndhntmsnmplﬁwmﬂm sppraximately 1 hour. ('NowLS)Asemn;

45% of ffl scale on the vaiable sutoransformer has
the solution to boil i w:ﬁymmlmtﬁmmd
m
full-seals setting as needed to produce the desired temperstore. pereent

(5) After heating for | hour, twro off the beating mantdes, but leave on the chiiled
waler 1o continae cooling the coadenser, Carefully raise up the hot Jask and
unoondmmdmamh«othusmubhmdmpmpnptheﬂuk
above the mantle until the fask bas cooled sufficiently to handle safely.

Remove the flask from the condenser, and place a plastic glass stopper
@ m&ﬂn&wmtdwmwme&wamr:ml
strapde bas cooled (o spproximately room temperature. Decant 2 50-ml. aliquat
] af the supernstant Hiqrmd nto g S0-mL gradosted cylinder.

- ‘mmnmmmammmmmud
@ bexane amd 75 mchanrmuﬂc.

[¢3] Shhethesqumy Mmdwgmdyfuwwm&. ‘Wait
lpfnumdyzmmfwmnhymmmndmmmmchm )
layer (acetonitrile/dichloromethane) into a cieag 500-ml. boiling flask.

(8" Add an additional 75 mL of acetonitrils to the separatory funncl. Repest Step
(8), combining the two acetonitrile extracticas in the same beiling flasic.

Discand the upper hexane layer,

(107  Prior to concentrating the extract, iim on the vacuum and rinse the rotary
vacuum evaporator with hexans, followed by methaniol, to preveat sample
contamisatioa. Evaporate the organic solvents with the vacuum

wammmmwﬂym Add 10 mL of
and evaparats to dryness to remove traces of water. (Critical step -

SuNouL&)DmlvethemdmmlOmLc{hnm

() Pmududcsmhedms:apu;.(ls)forbufmnm.wmmy.'
2. Calcylation of Net Percent Recgyery . P

a. Injoct tho calibration standards desexibed in Section G.2.b. into the HPLC and
determina the peak response for all four analtytes,
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b. Preparc scpanate standard curves for each analyte by plotting the concentrations on
the abscissa (x-axis) and the resulting peak responscs on the ordinate (y-axis) 25
- shown in Figure 2. Using any suitable techaigue (e.g., n:grmon analysis),
- : determine the equation for the curve with respect to the ahscissa.
For cxample, the calculation of a lincar equation for the standard curve can be -
accomplished as follows: . )
PR=mC+b -
where: PR = peak response
m = slope of the line
C = conomiration
b o y-axis intercept

. Rearranging the above equation, the concentration (C) of the anelyte in the fical
saludor: czn be calcuiated from the standard axve ax

c=FR-b)

m

For example, the following mﬂmmﬂuﬁomuzingduvﬂuqfurbmdmfor
the standard calibration curve i Figure 2:

. : C= ]PR - (—0.01792)[

3.69987

rocovu-y lc as follows:

CxAFxV .
rgfmlorpg/gs = XT- .. -
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wheres W -mnpiuwughtotvolume(normﬂlyﬂ);ocﬂmu
c ) s detenmnined sbave
V =rm1volun=(namallyl.0mLun£mﬁmhudduwd)
facter (normally 2), i.e., (100 mL/50 mi) for far and
1 ml.ﬂSmL)x(lSOmUlOOmL)]!onllo:hcrwnpletypes R

Fonhewmpleabove.l!upymmeoaofspmnsynAmdwnulkumphn
calculated as:

0.10484 ;.tgf: ;:.o: LOmL _ o01oaes

R o fgfwlFound ey

sg/fml Added
For the sbave cxample,

Q010483 100% = 105% .

. 0.010
A
3 Confirmation of Residue Identity

Nryied R A | { conﬁnn:hetdmntyofﬂnamlymﬂnth:mdducmphbyanﬂm
%m m}s!? Ll.tm)uudarhedtﬂ'awtchmmmphx

b. For maximum scasitivity, maintain the UV wavelength at 250 pm and wtifize the
altennative columa and mobile phase conditious listed in Step H.3, Compare the
sesulting retention Umes of the analytes in the samples with those of the standards.
Alsucompur.themm.lnn concenirations of the analytes in the samples with those
obtained using the conditions in Step FL1. to detexmine if they zre similar (ic.,
mzhnmmdytm%oﬂhcpnmuymdt)

€. To wilize differeat waveleagths, inject the standanrd and sample squucn: with the
UV wavelength st ar 235 am. ' Repeat at 275 am. Coinpars the wsulting
mnenmnnswixhﬂms:obumndaﬁﬁnm(&epﬂl)mdemmmmhcya
+20% of the primary result. However, the absocbuncs of the

within approximately
mdmmﬂhdmuBSmormSm(ﬁ;m 1.

1. Prepare treated umpb:.lsym{mgmobhuhfmnﬁedmwvujsmplﬁ.mdm
unnwudmntgolﬁf availabie) a3 described in Soction l.. Far the treated tissue samples

concentration will accurately j and
valwes may be used for the statisticad calculation of the LOD and LOQ obtained during
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the smdy (The use of slighly different weights for the fortified recovery samples
would skew the LOD and L.OGQ calculations that are based upon standard deviation by
alightty changing the concentration in the fortified samples.) I

2. Prepare separare mdudahbnnonwnesfcnhefourmﬂytesmddemneu:
pmugemmmcfuchmﬂmasd@m‘bedmkgnnnm

3. Dummemmmmwﬂ.)ofmhmmﬁumh:mwm
calibration curve, and calculate the uncorrected residue result as follows:

u IR L or pgle) = Mmb(ﬁummd‘;fm)xﬁxv.

Whexe: AF = aliquot factor (pocipilly 2.0)
v nﬁnﬂwlm(nm:ﬂylﬂm!.mlssﬂmln diluted)
W =weight or volume of exacted sample (normally 20 g of 20 L)
"For example, izsin s same data froc the fortified milk sauple in Section 12, the
wmﬂé 3 it calculated ax
g/l un cxed) = 0.1MWxMxLOd - 0.01048
20 mL,
4. If desired, correct the residus result foe the recovery obtained as follows:

Carrocted tesidus (g/ml.} = uncamrocted residue (igAmL) x “:.”

where: Ry = average % recovery from fordfied samples (Soction L2.)
For the sample above, the residue corected for recovedy is calculated as:

" Corrected residue (ughnl) = 0.01048 pp/mL x ‘l‘;” = 001 pgfml

o e

K. Resultsand Discussion” .
L. Method Validetion
a. Recovery Levels and Precision

Amedwdvaﬁdamnsmd was conducted to determine the recovery tevels and the
moﬁhcmmdncmdhodfoﬂhcfourm:lmmaﬂofmecommodmu.md

peecis
the cesults are summarioed by lctypemdt‘mﬁﬁuhoulcvelm’fablesﬂ—md\

mhmcdmmmqofihemv«yvﬂuufw:nfomﬁcmonkvdswmbmds
coatained in Tabls VIIL For the six comumodities, average recoverics ranged from
84-106% for spinosyn A, $4-101% for spicosyn D, 93-[14% for spinosya B, and
%l%%mmndhy osyn D. The relative

standard
daviations ranged ﬁom6-1093 forspmosyu A, 5-10% for semosyn D, 5-1395 for =

spinosyn B, and 5-13% for #-demethiyl spinosyn D (Table
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b. Standard Curve Lincarity
Theamgeemmlmeodﬁmm@)fm&lemsqwumhmd&nihmgm:
etector responsc as 4 funcrion of standard curve conceatration was greater than |
ommmrwuwmmmmmmmmmmsm o
¢. Calcnlated Eimits of Detection and Quaptitation )
Following 1 pﬂﬁaﬂmbmqm(l).dwhmd’dammndqmmumm
recovery

calculated peing the standard devistion the results of the: fortified
ndzmgandhmitof whichquOlpE(0.0lugfgcr
0.01 pgfml). The limit of detection (LOD) was calcalated a3

deviation {1} For all four analytzs in the six different commodities,

LDDmgedﬁmoml-ammanddnulmlmd mul

0,014 ppm (Tabie DO, These calculated values supported the LOQof 0.01
mammdmm allmnndin:x

a0.003 resulted in
mummgmmmdm D. Althongh the method has an LOD
of 0,003 ppm, nimerical values ghould be reported s lese than the LOQ .
(<0.01 ppm) for residnes that are sbowe the LOD bzt betow the validated LOQ,

those residus lovels cannot be reliably
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Disulfoton MSMA Trifluralin

ined using coofirmatocy
tﬁ%d&amm),mmwmuhmnhnmmm
compounds and not to the analytes.

m?mmmgmmdmmmhm
i eoaditions utilized forcmﬁmumn

be required. N

A set of 12-16 samples can be prepared foc analysis llypm.lwuh:lzy with )
ommhpmmofmcnmpluuﬂngmmhn desired, cotnpletion of the
mﬂcaﬂmmyhd&yﬁaﬁaSmlea(lnwhhﬂnsmm if

the samplo soluticas are capped and protected from light.

Standardization of SPE Elution Profi)
2. Silica SPE Elution Profile

Variation in the silica SPE cartridges caa infloence the clution profile of the spalytes.
It is necessary to obtain an clution profile for each lot of SPE cartridges used to |
easure optimum recovery and clcan-up ctficiency. 'l'befo[lowmspmcedummbe
used:

(1) Prepare a silica SPE cartridge as described in Step L1.a{16)a).

(2} Transf 1.0 oL of the 2.0pg/ml. spiking standard solution (Step G.1.c.)toa
125-mL bailing flask and evaparate 1o drytess using a oty vacuum
cvaporator. (Note L.12) Dissolve the samplc in 10 ml. of hexane. |
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(3) Add the sample to the SPE cartridge. Rinse the evaporating flask with twa

.. separate 10~mL portions of hexane and add both hexans rinses to the SPE
cartridge, and cluts the bexana, Rinso the boiling flask with an additional
40 mL of hexanc, add the solvent to the cartridge, and discand all of the - oo
solveat that has eluted s far. ! - . -

@ m&w;MwimSdewaddmemwme“‘ T
cartridge, and discard the eluste.
(5) Rinse the evaporating flask with two separal® 4-ml. aliquots of accloaitrile,
add them separately to the cartridge, and collect both of the cluales in stparate
C . 35-mb vials.
{6}  Add at lexst four 43 volumes of 75% dichioromethanc/25% methanol (o the
" SPE carzidge and collect each 4-ml. frction in & separate 35-al, vial
' Evagorate the sample sohmions from Steps (5) aud (6) to drypess using a
@ mvmmm'cmdmmmnsw.
muw%&mﬂ:ﬂimm :
€1:1:1). Swix the vial 1o ve the residoe on the bottom of the container, :
then it the vizl to nearly a barizotal position and slowly rotato it 3o that the :
mmmwmumdmmnwmmm
tiltingArotating ooc to ensure that the residoc i3 dissolved. (NotsL.11.)
(9) Using a disposible Pasteur transfer the solutioa to ax HPLC sample visl
mﬂnéa.lmnviﬂwimlap&pﬂ&hpﬂ. Do oo flter the final sakution, (See
Not= L.2b.)
. (10)  Analyzs the stundsnd and samaple solirtions by HPLC a3 described in Step BL1. L
: (1) Calculato separatn percentage recoveries for all foar amafytes a3 described in s
e T -7 Swpl2 . ' .
1) Ktkcdudonpaﬂmforﬂwanalymdiﬂeu&umdmsbowuinﬁmulﬂ.
adjust tho vohmme of acesonitrile rinss to be distarded or the veleme of 75%
dichioromethane/25 % methanol to be collected. - .

b. Cyclohexyl SPE Profile .. . N
Variation in the cyclobexyl SPE cartridges can infloencs the etution profils of the .
snalytes, It Ir necessary to obtain an eluticn profils for each lot of SPE cartridges
usndbt:msmopﬁmmmuvuymddmupefﬁqu.mruuoﬂngpmwdm
e be used:

(1) Prepare acyclohexy] SPE cantridge as described in Step L1La(17)(2)-

L2 Transfer 05 mL of the 20.0-ug/mL spiking standard sojution (St=p G.1.b.) to
1 125-mL boiling flask and ovzporats to dryness using a rotry vacuum
evaporsior. (NotaL.12) Dissoive the residus in § mi. of 20% methanol/ 20%

3 wummmumwﬁﬁ the ovaporadng flask
with an additional 5 mL of 20% water, and add .
the rinse to the SPE cartridge. 2

{4) Rinse the evaporating flask with'S m[ N{ accronitrije.+tf add the rinse o the R

Alr dry the cantridge wpd2-vesmerfor spproximately 5 minutes.
Discard all of the ehuate collected thus far,
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(5) Rinse the evaporating flask with 3.0 6l of & 3dd the rinse to the
! cumdgc.mdcolleﬂﬂ:duﬂem:dm!&ml. Repeat with 2n
Wmudmmdwueamed:mmamﬁ-mm
' (6)  Add at least four PmEs thlumés U{I%und:yhnumﬁ?s% momuﬂc:otlt
SFE mmmmmmmmmmmm

(0] hmywmwﬂmkmmmm a TurboVap
evapocator at 60 "C and mogcng:sulps:(&mcalmp—&eeNomLIO)
(8) Dissolve the resicdue ig of methanolfacetoninile/2% ammonivm
(2:1: l)(ﬂotthemnc mhsn )an0.0mL(fnnhczimthylammd%%
acetoaitrile eluant). Swid the vial to dissolve the residue oa the bottom of the
contziner, then it the vial 1o nearly & bosizontal positiod azid slowly rotats it so
mmw&mmmmnmumonmm Repea: the
swiding and tlting/rotating one time to ensure that the residue is dissolved.
(Note L.11.)
(%) Using a disposable Pasteur pipet, transfes the solution to an HFLC sample vial
and geal the vial with & cap aud crimper. Do st flter the final solution. (Sec
Note L.2.b.}
(10)  Analyze the standard and sample solutions by HPLC a3 described In Step H 1.

(11)  Calculate separare percentage recoveries for all four analytes as described in

Step L2,
(12)  If the clution pattern for the analyres differs from that shown In Figure 11,
nimmcwlumufmmeﬁmembedmudcdortbcvahmufz
3% acetooitrile to be collectod. .

L. NMotes

1.

h u,andchmcalsmsduudmbceqmvﬂmtlomme

spcu.ﬁedmy be substituted with the anderstanding that their performances must be

eonfirmed by approprizte osts, Commuhbmﬂwywpphammmndmbclwﬂy
available and are ook lisied here.

: BmitmmuywusclwmhcuchmwkagthaSO)wobwn
adnquuemuw:y,mumpmcnmonsmuﬁbcukmmavmdmaﬁmmmuau

result from the reagents or equipment. When following the: as described,
interferences in the chromatograms of system {reagent) blanks have not occured.
However, if imerfercoces occur, individual reagents and chemicals must be tested for
ptmtybymnngmcmumeymumim:hepmmdummdm:nmﬂyungﬂnmﬂmg
solutions by HPLC to isolate the source(s) of the intexfarences. Those reagents or
exquipment found to be x source of interferences must be suitably purified oc replaced
mmddfmtmmofmmnmmuhwpmdmmfm

Certain equipment and reagears have beea previously determined mmlscmquums.
and the following recommendations should be followed: .

a. Rotary vacyum evaporators: Thoroughly rinse rotary vacuum evapocators as
deseribed in the method 1o prevent contartination of samples.
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b. 0.45-um filters: Donummﬂwhmbyﬂmﬂgmeﬁmlwlnmdwugh
0.45-um filters prior to injection o the APLC unless it has becn demonstrated that
the filters do oot produce interferences under the HPLC conditions specified.
{Failure to clarify the final solutions has not resulted in a noticeable chromatographic
problsmanersvu-al months of faily operation.) .  _ .

mwmmummummmmm
glassware before use, -

3. T mﬁmhmmmmmmmmmduum
profile for the CH SPE cartridge 2nd am inareawed sabvent front on the chromatograms.
Prepare an appropxiste volume of&nuhmonmnd‘nﬂybcfuue:hmmddm

4. Ifdcsired, standard solutions st other concentrations by approprisio
g:::e nhxﬁammabmhnﬂmnmﬁnmﬁm
argher glass containers for thy ation standsrds. Spinosyn B and N-demethyl
spmnsynbdmlvedmmmhandﬁo%muuﬂemdmmmlyadmthm
amber 50 that only clear plass volumetyic flasks (e.g., Kimax) should be
fortificstion standards.

. used 1o prepame tha
5. Hmy.mnd;fythnypnleﬂmtoobumopﬁmmpaﬁmmuw
et the criteria for system suitability in Step LLa (21)
b 6. nmmuuﬂmmmmmmwﬂﬁmm

§ - solution hay not been obscrved to decrease during the refluxing procedure, However, if
cbﬂlndwuznsnmused,mdym:kthemﬂﬂmdlwdmth:bnlmgﬂuh
mmmmwmmmmmumm

add extracting
have cocled to approximalely room temperanre. .

7. Shaking the samples in a horizontal potition instead of a vertical position has resulted in
:mllunnfmpukmmechmmgxm presumably dus to contact of the soivent
with the PTFE-lined

8. Witer in the sample extract will alter the chution peofile of the silica SPE carridge., Add
methanol to assist the evaporation of trace amounts of water,

9. Athigh sample concentrations of the analytes (approximacly i0ug/g), s%EnosymA and
D miighs pactially elute in the S-mi. acxtone wash with some lots of CH es.
If breakthrough oocurs, reducs the volume of the seetens riose (6.8 0 3 m].).

LA Themofmmhyhmsmmth:wluumcanrmﬂtmdnphomdegmdﬂmofme

m:lyu:undwnom:.l laboratory lighting. It is necessacy 1o uss aniber vials and reduced
lighting whenever tricthylaming is in solution with the amlytes.
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‘11, The agatytes tend to adsoch very srongly to glass, Uss the solvent and technique
deseribed 10 ensure that the residues are completely dissalved in the final solution, With
1 final volume of oaly 1.0 mE, the use of 2 vortex mixer has not adequately dissolved
the residue from the side of the vial, so that it has been necessary to rotate and tilt the
vials as described. For final volumes of at least 2.0 mil., a vonex mixer may be used, if
desired, t assist the dissolving process. LS -
12. Do not uss & TirboVap evaparator for this step. Partial lats (approximately 20%) of
spﬁmsymAmdDhl:mmudwmmndudmmmhavebtmcupognedwim:
TurboVap evaporator in the absence of the sample extract. No losses have occurred
with a rolary vacuum evaporator, even in the absence of the sample extract.

M. References -

1. Keith, L. H.; Croomett, W.; Deegan, J.; Libby, R A.; Taylor, J. K; Wentler, G.,
“Principles of Eavironmental Analysis®, Anal Chem., 1983, 55, pp 2210-2218.

The information herein is presented 1o good faith, but no warmanty, expressed ar implied, 35
. given nor is freedom from any pateal owned by DowElznco or by others to be infered. In the
bands of qualified personnel, the procedures are expected to yield results of sufficient accuracy
for their inteaded purpases, but recipients ae cautioned 1o confirm the relizbility of their
technigues, equipment, and standards by appropriate tests, Anyone wishing to reproduce or
publish the material in whole or in past should req written permissica from DowElanco.
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Tabie L Chemical Names for Spinosyns A, D, B, 2nd N-Demethyl Spinosyn D (Met-D)

Anglyle Chemical Namme | . .

L - L - - - iy

A 2-{(6-6&::3«-2.3 4-ri-O-methyl-¢ -L-mannopyranosyboxy): 13-{(5-
(dimethy!sming methyl-2H-pyran-2-yloxy)-9-cthyl-
2,3,31,52,50.6.9.10,11,12,13,14, !ﬁa.lﬁb-(en'adeﬂhydm-ld-mezhyl-lﬂ as- |
Indmo(3.2 )oncydcdodmn—? S.dions (CAS Number [31929-60-7).

D 2—((6-deoxy-2.3 4-46i-O-methyl- -L-oanaopyrancsylJoxy)- 13-((5-

{dimethylamino)etrahydro-6-methyl-2H-pyran-2-yloxy)- 9-ethyl-
23.3:.5:.5!:.6.9.10 1,12.13.14, lGI.ISb-(mdeah ladimestyl-1H-1s-
Indaceso(3 2-dyaxacyclododecin-7,15-dione (CAS Number 131929-63-0).

B 2-{{6-deoxy-2.3 4-tri-O-methyl- -L-manoopyrancsylJoxy)-9-cthyl-
2.3,32,52,.55,6,9,10,11,12,13, 14, 1 62,1 6b-tetradecahydro-14-methyl- 1 3-((tetrahydro-

6-methyi-5<{methyl 2-yl 1H~as-Indaceno
ﬁodacm—? 15&m@§}¢m )1-3192.95-6 1-8}. el

MeD  2(6-deoxy-2,34-tri-O-methyl-a -L-mannopyrancsyljaxy)-9-ethyl
23.32.52,50.69,10,11,12.13,14,16a,16b-tetradccalrydro-4,14-dimethyi-13- .
((tetrahydro-6-mettryl-: 5-(muhy )-2H-pyrap-2-ylaxy)-1 H-as-Indaceno(3,2- AT
. dieacyelododesin 7, [5-dione (CAS Number: not yet svailabic).

g
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TableIL  Summary of Net Recovery Datad for Spincsyns A, D, B, and N-Denicthyl Spizosyn D
(Met-D} in Whole Milk

oo . Added Net Percent Recovery
ngfml N Compound ‘Range X s ° RSD
0.9 . .8 A . ND& ND - -
D ND ND - .
B 'ND ND - -
Met-D ND ND - - -
0003 . . 2 A Nas NA - .
D NA NA - .
B NA NA - .-
Mct-D NA NA - -
0.010 8 A =116 108 _ 6 6
. D %0-114 | 1D4 7 7
B 95-109 T 102 35 5
Met-D 96-112 104 S 5
. 0.025 3 A 97-104 101 4 L4
' D 91-101 97 6 6
B 94 - 100 97 3 3
i Met-D 922-101 96 5 5
i 0050 " - 3 A 95-106 99 § 6
D 93-103° - 97 [3 '8
B 94 - 167 0 7 7
Met-D 92-105 98 7 T
0.10 3 A 100- 108 104 4 4 .
D 98-105. . 101 4 4
B 98106 . 103 5 5.
Ma.D 97-105 102 s 5
1.0 3 A 03105, 14 1 1
D 102-102 102 0 ]
B 02-104 12 1 1
Met-D 101 - 103 102 1 !

* Net percentmwvaymtbegmu(med) recovery minus the background interference in
the corresponding control sample. (Nom of the control milk samples contained a background
intexrference.) .

& None detected nadetmmhmaofocm pg/ml.

© Not applicable. (A peak response was detected, but it was below the 0. 010-:g/ml. limit of
quantitation.)
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Table ITL SummqofNaRmmmea‘fbrSpmmymA.D B, deanﬂhylSpmosynD

{Me1-D) in Cream
pg/mL TN Compound Range X I} RSD ~ T
0.0 | 3 A ND* . ND, - -
D ND ND - -
B ND ND - -
Met-D ND ND - -
0.003 .2 - A NA® NA - -
D NA NA - -
B NA NA - -
Mi-D NA NA - -
0010 8 LA 96- 113 102 6 -6
D 87-102 ° 95 7 7
B 96- 116 105 6 [
Mea-D gr-110 104 4 4
10.0 P | A 100-114 106 7 7
D W03-115 108 & 6
B 108 - 115 112 4 4
MetD 105113 10 5 5
] Netpummvauﬂ:em( minos the backgroond interferenca
omupu;dmg snmplc. (Nmaofthcm samples contained -hndr;mmd
mterferene.
® Nons detectad af a detection limit of 0.003 pg/ml. o

€ Nocappllﬂbl:. (Apakmpomwudmed.hm:tmbcluwtbcomo-smhmof
quantitation.)
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Table IV. Summary of Net Recovery Datz® for Spmosyns A, D, B,and ¥- Dcme:hyl Spmosyn D

DowElanco
Seudy ID: RES93094
Page 51

GRM 9300 -

-

{Met-D) in Lean Beef Tisstué R
Added, — Net Percent Recovery
re's N Compound Range X s RSD i
0.0 3 K NDb ND . .
D ND ND - .-
B ND ND - -
MerD ND ND - -
0.003 .2 A NAs _ NA - -
D NA NA - -
B NA NA - -
MDD NA NA - -
0.010 .8 A 89-107 996 6 "
D 83- 0 8% 4 4
B 91107 100 ] 6
Ma-D 92-101 9% 4 4
- 1.0 3 A gl- 8 . 7R 3 4
D 82- 86 . 8 2 2
B - 102 - 107 104 3 3 -
Met-D 100 - 107 103 4 4

# Net percent recovery is the grass
the connolampl:.
background interference.)

quanutlation.}

minus the

interfirencs in

moueofﬂnmnmpksofhnbmfmmnmcdn

b Nomdemadunmmofooasuyg.
¢ Not applicable. (Apuk:spomwasdcmnd.bmuwbdowdwomo-ughnLhmof
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Table V. .Summary of Net Recovery Daw? (5c Spitiosyns A, D, B, and N-Demethyl Spincsyn D

DowElanco
Seady ID: RES95094
Page 52

" - GRM 9503

(Me-D) in Beef Liver
Added. " ] oy _ e A v’ B L .y
ug/e " Y N__ Compound Range X s ~ RSD S
0.0 — 3 T A “NDb ND - -
D ND ND - -
B ND ND - .
Mez-D ND ND - -
0003 .00 z A - . NA® , NA - -
D NA NA - -
B NA NA - - -
Met-D NA NA - -
0.010 8 A 97 - 120 109 8 T
: D £3- 110 S0 .10 [§3
B 28125 109 14 13
Met-D T1-109 2 13 14
1.0 3 A 97--99 .- 98 1 i
D 94. 98 7.0 96 2 2
B 98-102 100 2. 2
MetD 9%6-101 _68 2 2 . -

» Ne:puwnmmmyumopm(

interference in

‘uncomected) recovery minns the background
mupondlng nmpla (Noneofﬂmmnmbadkvwmpuoomineda

background itterf
5I%m&mmdua&znmﬂmmﬁ&mnum

¢ Noupplmble (Apukmpmwndeﬁmwd.bu:uwubehwﬂmomo-uymLhmof
quantitation )
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Effective Date July 20, 1995 . L e —n T LTGRMSSDY

Table VL Summary of Net Recovery Datat for Spmosyns A.D, B, and M| anexhyl Spmosyn D
(Met-DY i in Beef Kidney

Added, Net Percent, gmm‘ [
ug/8 N Compound Range X s RSD
a = - e -
0.0 3 A ND¥ " "ND T .TTTTToTTt TTee T TT

' D ND ND - .
B ND ND - -
Met-Dr ND ND - -
0om T 2 LA NA* NA - .
D NA ‘NA - -

B NA NA - - .
MoaD NA NA . -
0.010 8 A 6. 97 82 8 10
D 76-99 .85 9 11
B $8-136 " . 120 7 11 9
Ma-D 86-107 98 7 7
1.0 3 A -9 .. -88 ] 7
D 80- 88 a3 4 5
B 94 -102 97 5 5
Met D 92- 99 95 4 4

& Net percent recovery is the gross (uncorrected) the background interfereace in -

recovery minus
rhccom:spondmgoontru(sampl:. mamofthemolbocfhdncysamp!a coatained a
interference.
b NomdmcwduadmuonhmuofOOOSp.glg.

¢ Notapplicable. (A peak response was detecisd, bat it was below the 0.010-ug/mL limit of
quantjtation. ) .
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Effecdve Datzt July 21, 1995 .o T GEM 95.03

“Table VIL Summary of Net Recovery Data® for Spisasyns A, D, B, and M-Demethyl Spinosyn D.

(Me1-D) in Bee[ Fa

Added, Dt Porcept Recovery
kg/E "N Compound Ramgeg -~ X ..y ° RSD ~ ™
0.0 3 A ND* ND . -

D ND ND - -

B ND ND - -

Met-D ND ND - -

0.003 2 A NA* NA - -
. D NA NA - -

B NA NA - -

MaD NA NA - -

0.010 -3 LA 81- 108 101 9 9
D 84 -107 7 8 - 3

B 85-102 94 1. 7

Met-D 56- 85 78 10 12

10.0 3 A 38- 93 . 90 3 3
. D 89- 92 90 .. 2 2

B 92-93. 9 _.1 1

Met-D 91- 93 92 1 1

= Net percent peoovery is the gross (uncorrected) backproand interfezencs in
the corresponding control s2mp! :e_( momuﬂhcmbe:fﬁtmplumnedl
background interference.)

® deawmduzdmaﬁmnormm

¢ Not applicable, (Apakmpomwadcmad.hﬂi:msbchwan.OleLhmmf
quanttation.)
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Table VIIT, Statistical Summasy of Cverall Recavery Values for Spinasyns A, D, B, and
N-Demethyl Spinosyn D (Met-D)
Added, —  PorcemRecovery |
Sample Type pgimbLovpgfp N Analyie i ) ) RSD
Whole Milk 0.010-1.0 20 A 6 6
D 6 6
B.. s 5
Mez 5. 5
Ciam ' 0.010-10.0 n A 6 6
D g .9
B 7 7
Mat-D 5 5 .
BeefLean 0.010-1.0 tt A 9 9
D 4 5
B 6 6
MetD “§s 8
' BeefLiver 0.010-1.0 ] A - A I
D 9 .10
B 12 1t
MetD 12 13
Beef Kiducy 0010-1.0 . Il A 8. 10
- ‘D 8. 10
B 15 13
Mec D 6 6"
Beef Fat 0.010-10.0 I A 9. 9. ..
D 7 7
B .6 & . -
Mct-D H =
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" Effective Dater July 21. 1993 GRM 95.03
Table IX. Calculsted Limits of Detection and Quantitation (:g/mL. or ng/g) for Spinasyns A, D,
B, and N-Dcm:ﬂ!yi Spinosyn D (Met-D) in Milk, and Beaf Tissues

Matrix Analyte . FE I L JLopF Loge
Whale Milkc A Q.0108 0.0006 .. .0.002 0.006
D 0.0104 0.0007 T 0002 0.007
B 0.0102 0.0005 2.002 . 0.005
Met-D 0.0104 0.0005 0.002 0.005
Cream ™~ TOA 0.0102 0.0006 T i -2 0.006
D 0.0095 0.0007 s 0002 0.007
B 0.0105 0.0006 . 4002 0.006
Met-D 0.0104 0.0004 Q.001 0.004
Beef Lean A 0.0099 .0.0006 0.002 0.006
D 0.0089 0.0004 0.001 0.004
B 0.0100 0.0006 0.002 0.006
Met-D 0.0096 0.0004 0.001 0.004
Becf Liver A 0.0109 0.0008 Q.002 0008
D - 0.0090 0.0010 0.003 0.010
B 0.0109 0.0014 0.004 0.014
Met-D 0.0092 0.0013 0.004 0.013
Beef Kidoey <A 00082 .. 0.0008 0002 | -0.008
D 0.0085 0.0009 9.003 . .0.009
B 0.0120 0.0011 0.003 " 0.011
Mg«D « 0.0098 0.0007 0.002 0.007

Beef Fat A 0.0101 0.0009 0003. . QD09
D 0.0097 0.0008 0.002 . 0,008
B 0.0094 0.0007 0.002 0.007
Met-D 0.0078 0.0010 0.003 .. 0.010

Mean values of the net results for the 0.01-ug/ml. or 0.01-ug/g recovery samples.
b Standard devistion of the net results for the 0. Ol-;LngLoru.OI-ugfg recovery sampler.

Cajculated limit of detection, calculared as 3.
Caiculated it of quantitation, calculated as 10s.
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Paak Halght X 10,000
w ry o

-
1
2

. 0 : i
0 0.5 1 1.5
Spinosyn A Cooceatration, ug/mL
Coocentration . Peak Height
(pgfonl) {x10%)

00 .00 P e
0.1 0.36 v -
0.5 . 1.80
1.0 .67
1.5 5.55

Slope (m) = 3.6998T ' B

Y-axis intercept (b) = -0.01792 -

Carrelation coefficicat (I7) = 0.99996

Figure 2. Typical Calibration Curve for the Determination of Spinosyn A
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EPA ADDENDUM
PP#6F4761/6H5754
DowElanco Method GRM 95.03

Conditions and Substitutions used by ACLB

1. ACLB used a Hewlett-Packard 1090 Series HPLC equipped with a diode array
detector. The YMC ODS-AQ analytical column used for analyses was thermostatted at
359 C. The injection volume was 175 uL. The elution profiles of spinosads from the

silica and cyclohexyl solid phase extraction columns were checked and adjusted as
“needed to obtain satisfactory recovery rates. Five hundred (500) mL flat-bottomed
boiling flasks were used in place of the 250 mL boilingflasks to reflux the liver-samples.
Hot plates were used in place of heating mantles. A 13 mm X 100 mm (~ 10mL)
disposable glass tube was used in place of the 35 and 40 mL vials for solid phase
extraction (SPE) extraction. Sample eluates from the SPE cartridges were then
evaporated in a Turbo-Vap using the same disposable tube. Aluminum foil was wrapped
around the tubes used to collect the cyclohexyl eluates to protect the samples from light in
place of amber bottles. Sample work-up was stopped after step 1.1.a(16d) for both the
milk and the liver extracts. Sample solutions were capped and placed in a refrigerator
overnight until sample analyses resumed the next day. An HPLC flow rate of 1.0 mL/min
was used for all analyses. Milk samples were injected every 20 minutes while liver
samples were injected every 30 minutes to allow for adequate baseline equilibration. All
other parameters were followed as written in the method.

2. The linearity of Spinosad A & D was established. Spinosad A and Spinosad D
standard responses were found to be linear over a solution concentration range of 0.05 -
0.25 ug/mL injected. Sample analyses were conducted in this range.

3. The method suggests the use of calibration curves to determine sample
concentrations. ACLB determined sample concentrations from a ratio of sample
responses to the average of standard responses that bracketed the samples.

ACLB’s Recommended Changes to the Method

4. ACLB used rotary evaporator traps and experienced no problems concentrating
the milk samples during step I.1.a(15) using a 50 © C water bath temperature and the
technique of very gradually increasing the vacuum to prevent bumping. Several of the
liver samples however still bumped over into the traps at this step using this same
technique. The liver extracts should be closely monitored during the rotary vacuum
evaporation step. The use of rotary evaporator traps is strongly recommended. From
ACLB's experience this is a critical step.



