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This method is applicable for the determination of residues of spinosad in sediment samples
over the concentration range of 50-350 ng/g with & validated limit of quantitation of 50 ng/g
and a limit of detection of 20 ng/g. The range ¢an be exterded for analysis of samples
containifig higher concentrations of spingsad by dilution of a sample atiquot into the
working range of the assay. [ . -

" The antibody usad to develop Ihe spinosad immunoassay test kit is sensitive to several

spinosyns as well as some membolites and degradates (Table I, Figure 1), The method is not
capable of differentiating individual spinosyns. Therefore, the concentrations measured
using this method should be expressed without reference to specific factors.

The method is based upon use of the Chmicron Spinosad RaPID Assay® tast kit and

RPA-1 RaPID Analyzer™~. .

- Residues of sgifrsad are extractod from sedimént With an alkatine methanol extraction

solvent. The extract is diluted in Spinosad Sample Diluent and assayed for spinosad using

the Ohmicron Spinosad RaPID Assay kit The kit applies the principles of enzyme-linked
immunogorbent assay (1,2) to the determination of residues of spinosad in sediment

samples. An aliquot of the diluted sample is pipeted into a disposable test tube, Enzyma-

conjugatéd spinosad and paramagnetic particles coated with antibodies specific 1o spinosad

ars then sequentially added to the tube and the mixrure is incubated. During the incubation

period, the spinosad and the enzyme-conjugated spinosad compete for antibody sites on the
magnetic’particles. Ar the ead of the incubation period, a maguetic field is applied to the

particles. The spingsad and enzyme-conjugated spinosad, which is bound ta the antibodies

on the particles, are beld in the tube by the magpetic field while the unbound reagents are

decanted. After decanting, the particles are washed to remove unbound enzyme conjugate,

The presence of spinosad is detected by incubating the antibody-bound enzyme coajugate .
with an enzyme substrate (hydrogen peroxide) and a chromogen (3,3'.5,5tetramethyl- s -
benzidine, TMB), generating a colored product. After this incubarion period, the reaction is .
stopped and stabilized by the addition of acid.

Since the enzyme-[abeled spinosad s in compelition with the unfabeled {sample) spinosad

for the antibody sites, the level of color development is inversely proportional w the .
concentration of spindsad in the sample (i.e,, lower residue concentrations resull in greater
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color deveiopment). The absorbance st 450 nm is measured in cach tube using the . -
RPA-I RaPID Analyzer. Quantitation of residues of spinosad is accomplished through :
generation of a standard curve. The standard curve is constructed using linear regression. _
after a In/logit transformation of the conceatration and absorbance values, respectively, The
spinosag concentration in unknown samples is calculated from the regression equation using
the preprogrammed software capabilities of the' RPA-1 RaPID Analyzer, .

1. Each analyst should be ecquainted with the potential hazards of the reagents and
products used in this method befors commencing Jaboratory work.. SOURCES OF
INFORMATION INCLUDE: MATERIAL SAFETY DATA SHEETS, PRODUCT
LITERATURE, AND OTHER RELATED DATA. Safety information on non-
DowElanco products should be requested from the supplicr. Disposal of reagents must
be in compliance with local, state, and federal laws and regulations. )

2. Avoid contact of Stopping Selution (0.5% sulfuric acid) with skin and mucous
3, Wear protective clothing and safety glasses when wotking with this
material. If this reagent comes in contact with skin, flush the exposed area with watar,

D. Equipment (Note M.L.)
I. Balance, analytical, Mettler Model Number AES0, catalog number 01-909-402, Fisher
Scientific, Pittsburgh, PA 15238.° - - -
2. Balance, portable, Obaus Model Number CT600, catalog sumber 03-925-57, Fisher -
3. Ceritrifuge, Beckman Model Number GS-6 containing a GH 3.8 hocizoatal rétor, -
Beckman, Ardington Heights, IL 60004- 1489,

4. Magnetic Separator Rack and Base, 60 positich, catafog number A00004, Ohmicron
Environmental Diagnostics Corp, Newtown, PA 18940, . .

5. Mixer, Vortex-Genie, catalog number 12-812, Fisher Scientific.

6. Phcfniiixiétei, fixed wavelength spectrophotometer RPA-1RaPID Analyzer, catalog |
number A00003, Ohmicron Environmenta! Diagnostics Corp.  °

7. Pipéttér, Eppendodt, tri-volume, (100 uL., 200 L, 250 uL), catalog number 2i-278-38;
Fisher Scientific. . .. e L.

8. Pipetter, Eppendorf, 200-1000 pL, catalog number 21-381-204, Fisher Scientific.
9. Pipétter, Eppandort, repeater, catalog number 21-380-8, Fisher Scientific.

10. Shaker, variable-speed reciprocating, with box carrier, model 6000, Eberbach
Corporation, Ann Arbor, ME 48106, . . ’

11 Timier, minutes and seconds with alarm, catalog aumber 14-649- 14, Eisher Scientific. °
12. Ultrasonic bath, Model FS14, calog number 15-336-4, Fisher Scientific.
13. Water purification sysiem, Miili-Q UV, Millipare Corporation, Bedford, MA 01730,
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' E. .Glassware and Materials (Note M.1.)
[. Caps, PTFE-lined, size 24-400, catalog number 02-883-3F, Fisher Scientific.
2. Combix.ips‘ for repeater pipet, 125-mL, catalog ﬁﬁFnb;r 21-380;82 Fisher Scientific.
3. Culture tubes, disposable glass , 16 x 100 mm, cazalog numbcr 14-962-10B, Fisher
Scientilic.

4. Pipettips, E.ppendorf disposable, 0, l 1.0 mL cawalog number 21i- 372-d Fisher
Scientific.

S. Pipets, 10-mL disposable, catalog number 13-678-311, Fisher Scientific.
6. Fipets, -l disposable, catalog namber 13-675-25D, Fisher Scientific.
7. Pipets, }-mL disposable, catalog number 13-678-258, Fisher Scientific.
8. Vials, 11-dram glass, catalog number 03-339-5C, Fisher Scientific,

F. Reageits and Ghemicals (Note M.1)
I. Reagents
a.. Methanol, ChromAR HPLC grade, Mallinckrodt Specialty Chemicals, Paris, KY
40361.
b. Sodium chlodde, crystalline, catalog number 5640-500, Fisher Scientific.
. c. Sodium hydroxide, 1 N, catalog number $5266-1, Fisher Scientific.

d.. Spincsad RaPIly Assay 100 Tube Kit, catalog number AOCI78. Ohmicron
* Environmental Diagnostics Corp. (Note M.2.).

Kit contenits InElude (Now M.3.):
(1) Spinosad Antibody, coupled w panmagneuc pa:uclcs
(2) Enzyme Conjugdie o .
- * (3) Standards (ie, calibration stzndnrd.s)
" (4y  Quality Control Sample
. {5) Dileent/Zero Standard
: {6) Color Solution
(M Stopping Solution
(8} 'Washing Solution
t(9)  Test Tubes . . . . .
e.i'Spinosad Sample Diluent, catalog number AUOISO Ohmicron Envmnmntal
Diagnastics Corp. .
f. . Standard

« (1) Spinosad technical grade active ingredient (TGAD analytical stapdard. Obtain
from Test Substance Coordinator. DowElznce, 9330 Zicngville Rd.,
Indianapeiis, IN 46268.
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2. Prepared Solutions
2. 5% Sodium chioride (w/v) :

" Weigh 50 grams of NaCl, dispense‘int a 1L flask. Add I'L Milli-Q water using 2
graduated cylinder, Swirl flask to mix well, . -

b. Ailkaline methano) extraction solution (methanol: 5% NaCl: 1 N NaQH soluuon E
a ratio of 65:27:8):

For 1 L, add 650 mL of methancl, 270 mL of 5% NaCl from G.1..and 80 mlL | N
NaCH to a reagent bottle and mix well. .

G U,
To abtain results from the Qhmicton Spinosad RaPID Aszay use the follow:ng parameter

sentings on the RPA-1RaPID Analyzer: - .
RPA-1

Parameter Abbreviation Setting

Protocol Name Protoco) Name 105PG/ML

Data Reduction ' Data Reduct Linear Regression'

Transfofmation - ' "' Xformation Lalgths

Number of Calibrators . # of Calibrator 4

Number of Calibrator Replicates fof : 2

Calibrator #1 Concenteation Cal #1 Cone - 0.00

Calibrator #2 Concentration Cal #2 Conc T . 500

Calibrator #3 Conceatration Cat #3 Cone 250

Calibrator #4 Concentration Cal #4 Conc ., oo |

Minimuin Correlation Correlation Flag 0.990 . ) .-

Maximum Concentration (pg/mL) Normal Range Hi | 1200 .,
Minimum Concentration (pg/mL) Normal Rangs Low 200

Number of Coatrols # of Controls 1

Number of Contro! Replicates Ctri Replicates 2

Number.of Reagent Bilanks #Rgt Blk o]

Wavelength Waveleagth 430 nm

Read Mode " - - ReadMode . Absorbance

Units Units pg/ml. .
Precisiof of Calibrators Rep %CV Flag IOO L

H. Prepamation of Fontificafion Stock Solutions =~ .. Thar o -
1. Dissolve 0.0500 § of spinosad TGAI in methanol in a 100 mL volumeric Mask. Dilue -~
to volume with mthanol o oblam 2300 ugImL solution. Store in the dark when not
in use. - - . ~a

Dilute 1.0 mL of the above 500 nglm.l. spinosad solution with mc_tha.nol in a 100-mL
. volumetric flask to obtain 2 5.0 ngmL stock solution, Store in the dark when not in
use . -

'\J
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l. Preparation of Recovery Samples '

a_ Prepare the following fortificaiion stock solutions in methanol. Begin by usinig the’
5.0 pp/mL spinosad solution described in H.2,

Stock Soleton  Stock Methanol Final Final
Concentration, VYolume, Volume, Volure, Concentration,
pafmb mL mL mL . ng/ml_
50 35 .. ..63 10 7T a7s0.
50 20 C.BD. 100 1000
50... 20 1sd <200 _.':'__S_QO'
0.500 B - £ TT100
0.500 .. 200 7 L B0 .10.0 lOO e 7 N

- 2 Use to prepare the 250 ng/mk. and the 100 ng/m.L fortification solutions.
b, Use the fortification stock solutions from I.1. a. for prepmatmn of lhc fortified

scd:.men( samples as follows.
Stodk Seluuon “Stock Sample Fimal _ -
Conceatration, Volume, Weighe, Concentration,
og/ml, i, £ nglg ) -
. 00 10 R
250 . " Lo 5 50 e
500 e .- . 5 .. 100 o o
1000 . ....1D 500 200
1750 L0 A 350
‘Thoroughly mix the samples after fortification. ‘The samples should be prepared
-an the day of ose. . . P

2. Sarnple Extraction Procedure
a. "Weigh 2 5.00 £ 0.05g sample into aa ] {-dram glass sample vial.

b. :Add 15 ml, of the alkaline methane] extraction solution to each vial. Seal the vial
with a PTFE-lined cap.

¢. :Vortex the sample approximately 1 minute or until the exuaction solvent and
sediment are well mixed.

d. Sonicate the sample vial for a minimum of 2 misutes. . . -

¢. Shake the sample for a minimum of 30 minutes on a rectpmcaung shaker at
approximately 180 excursions/minute. N Z..

[ Smunfuge each sample vial 1-2 minutes at approximately 2500 rpm.

g Decant the extract by gently pouring into anolhsr 1 1-dram sample vial, Avoid
disturbing the packed sediment.
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b.. Repeat steps J.2.b.-J.2.1. an additional time. Combine the second extraction
velume with 1he original decanted volume.

i, Critieal step: spinasad adheres to glass and plastic surfaces. Spinosad‘SampIe
- Diluent described in F. 7. must be ysed to perform the following dilutions.
- Pecform a 1:60 dilution of éach combined extract as follows:

(1) Pipet 5 mL of sample dilvant into a 16 % 100 culture wbe, . +-
(2) Add ] mL of sample extract (o the twbe and vortex. This is a 1:6 dilution.
(3) Pipet 4.5 mL of sample diluent into 2 second 16 x (00 culture tube.

(4) Add 0.5 mL of the 1:6 diluted sample to the tube and vonex. This is a 1:10
dilution for a final sample dilution of 1:60. This is'the sample to be assayed
as in L4. betow.

j- ,If the sample contains greater than 350 ng/g of spinosad, perform an additional
“1:10 dilution following steps 1.2.i.3'and L2.i.4, then reassay the diluted sample.

3. Reagent Preparation

Remove all samples and kit reagents from storage and allow them to equilibrate to .
room temperature for a minimum of 30 minutes. . . [ B

4. Assay Procedure
Each test is conducted in an individual tst tube. Duplicate analyses of a sample or
* standard constitates twa tests. A standard curve and the appropriste control and
recovery samples must be included in ¢ach analytical batch. For further derails consult

the insert for the Ohmicron Spinosad RaPID Assay kit (Appandix A).

a, Tumm on the RPA-] Photoanalyzer at least 30 minutes prior (0 measuring
absorbance in the compieted assay.

b. Label test tubes for standards, controls and samples and place the tbes in the
proper rack position, Be sure that the rack is retffoved from the Magnetic
Separator. ' o

¢ Critical step: Accurate delivery of the correct sample volume and proper
pipeting technigue in this step are critical io obtaining sccurate and preclse
data. Add 0.20 mL of the standard, quality coatrol, or saraple to each test tube
using an Eppendorf pipetter. Piper cach sample or standard directly to the bottom
of the tube, aveid liquid adhering to the sides of the test tbe. Use a fresh pipet tip
for each standard and sample.

d. Using an Eppendorf repeater pipet equipped with 'a'12.5-mL. combitip, add

0.25 mL (Dial Setting =1) of Enzyme Conjugate down the inside wall of each tbe.
Thoroughly mix the Aatibody Coupled Paramagnetic Particles by swirling the
bottle, Avoid vigorous shaking and foaming. o e
£ Using a repeater pipet equipped with a 12.5-mL combitip, add 0.50 mL (Dial
Seiting =2) of the Antibody Coupled Peramagnetic Particles down the inside wall
of each tbe. N - [ - .
.. When dispensing of the magnetic pasticles is completed, mix the samples by cither
gemly vortexing (Vortex setting = 3-4) each tube for [-2 seconds or by gemly . _._. . ...
swirling the entire rack for a few séconds. L A

b
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h. Incubate for 30 minutes at room temperature.

i. After the incubation period, combine the rack and the magnetic base. Seat all whes
- by pressing them into the base. Allow 2 minutes for the particles to separate.

J.~ Do not separate the twbe rack from the magnetic base, Using a smooth matien,

invert the combined rack assembly over a collection cantainer and pour out the
* tube contents. Keep the rack inverted and gemly blot the test tube rims on several

. layers of paper towels.
k.. Using a repeater pipet equipped with 2 12.5 mi_combitip, add | mL (Dial
Serting = 4) of Washing Solutiono eich wbe. Wail 2 minutes. Decang the
- Washing Solution into an apprepriate collection conainer usmg the technique
" described in Step FA}.
1. . Repeat Step L4k
m- Remove the tube rack from the magnetic separator then add 0. 50 mL of Color

, Selution using a repeater pipet equipped with a [2.5 mL mmbmp
- {Dial Setting = 2).

n. Gently vortex each tube for I to 2 seconds. .

0. - Incubate for 20 minotes at roéin temperatore. During this incabation, dispense
‘ aEpmximaIely I mL of Washing Solution jnto a clean tube for use as an instrument

"p. " Add 0.5 mL of Stopping Solution to each tube using a repeater plpel (D1a1
” Setting= 2} at the end of the incubation period.
q. Amalyze each tube using the RPA-1 RaPID Analyzer within 10 minutes after
adding the Stopping Solution.

5. Opefatifig Procedure for the RPA-1 RaPID Analyzer

The RPA-] RaPID Analyzer is pte-programmed with the protocols for several RaPID
Assay procedurzs. The following staps deseribe bow to sat o lg and run the analyzer to
measure absorbance in the tubes for the Chmicron Spinosad RaPHD Assay.

a. :Switeh on the instrement and allow it 1o warm up at least 30 minutes prior to use.
.The RPA-1 RaPID Analyzer will perform a self test’ If all parameters are
satisfactory, the "SELECT COMMAND" prompt will appear.

b. .At the "SELECT COMMAND" prompt press "RUN".

¢. :Atthe "RUN PROTOCOL" prompt, scroll through the protocols usmg the arrow
keys until " 105PG/ML" appears. Press "ENTER".

d. Atthe "SPL. REPLICATES" (sample replicates) prompt, press “2" to indicate the
number of replicates for each sample, then press "ENTER™.

. Atthe “BLANK TUBE/INSERT TUBE", prompt, insert the tube with | mi of
Washing Solution. The display will briefly ad "EVALUATING TUBE" then

“REMQVE TUBE" and the instrument will produce an audible beep indicating that

the absorbance has been measured. After hearing the beep remove the tube..

f. ‘Atthe "CAL. #1 REP. #I/INSERT TUBE" prompt, insért the first replicate of the
first standard/calibrator (0.00 pg/L). Remove the tube after the beep.

g. Follow the prompts on the instmment dis _Fhay until all of the standards 'have been
measured. The tube order is important. The RPA- RaPID Analyzer bas been
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programmed to evaluate the standards in ascending order, in duplicate, starting

with 0.00 g/ .

h. After all the stapdards have been evaluated, the instrument will report the equation
of the line, the transformed data and the standards data. o T

Insert the control tubes.at the "CNTRL. #1 REP. #1" and "CINTRL. #] REP. #2°

* prompts. The instrument will repart the calculated values for each replicate of the

control sample. - P - . .

§. Evaliate the resulis for the stindard curve and the control samples. At the "EDIT
CALIBRATORS YES/NO" prompt press "NO".

k. Atthe "SPL. #1 REP #|/INSERT TUBE" prompt insert the first sample tube,
Remaove the tube after the beep.

1" Contifiie sample analysis following thé prompis on the inswument display. Press

- "STOP" after all

the samples have been evaluated and the results have been
reported by the RPA-1 RaPID Analyzer.

The RPA-1 RaPID Analyzer contains preprogramumed data reduction capabilities
which calculates a standard curve for each analytical bateh using the absorbances of
the batch standards. The calibration curve is constructad by linear regression after
pesforming a In (C)Logit (B/B,,) data transf{ormation of the concentration and
absorbance vahies respectively. . .

The regression equation is :

Logit % =slope * In(Conc)+ Y intereept
. Where:
1-B/B. ’ -
B.. = theabsorbance mieasured at a specific spinosad concentration
B! = the absorbance measured for the 0.00 ng/mL stand:
Cone’ = the spinosad concentration of the standard

Example: Caleulation of the standard curve fiom Analytical Set 102894ADLY.

Logi:%aln

Concentration, -~ Absorbance, Logit

_pgfml (Cone)  In{Comc) 450 nm B/Bs (B/Bg)
0.00 TNAY T L2s6 ~NAT NA
50 . _..390 0 L4 09 1,383 .
250 .. 7 5852 .. . 0638 ° 05080 £.032 -
1000 . =691 0338 - . 0.2691 -0.999 -

ANA = Not Applicable.
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Using the In(conc) and bogil'(BfB(,) values calculated above in a linear regression. the
results arer . . - .

Slope- =-0.796
Y Iniereept =4.471

The results are presented graphically in Figure 2.

2. Chicolation of Spinosad in Samples

a.” The RPA-1 RaPID Analyzer will calculate 2 predicted concentration of spinosad in
each unknown sample using the preprogrammed data reduction parameters, It will
- report the absorbance vzlue and calculated spinosad conceatration for each
replicate of each sample twbe as well as the mean absorbance, the mean spinosad
- concentration and the percent coefficient of variation of the duplicate
measurements for each sample. The mean values are the final result for each
+ sample. N . .

* Te calculate the concentration of spinosad in a sample use the following equation:

-Concem.ration==' R,
where: . -
Log:t-'l— Y imercept - -
A= —E'@—— ‘
Example: . - T - =
Sample fortified at 200ng/g, rack positions 33 ind 34, from analytical set
102894 ADLY: )
"Mean absorbance (450 fim) = 0,524
B_ome . Ll
Be L1256 T
= 0.417
Logit-%:‘-!n%-- - R . -
=1n(0.715)
=-0.335 - i
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=0.335 - '4.471]

Concentration = c[ -0.796

= 0.42 ng/mL {in diluted extract)
Fiial Concentration = Measured Concentration x Mathod Factor
Final Concentration {ng/g) = 0.42 ng/mL x 360 mLig
Final concentration = 151.3 ng/g

b. The following information may appear as part of the data repor:
“x.x nd” {i.cl; 0.04nd) indicates that the calculated concentration is below the
LOD. The result should be reported “not detected” and the limit of detection
. should be noted. _ . .

"nd " indicates the absorbance mezsared is greater than or equal to the absorbance
" of the 0.00 ng/mL standard; therefore, a concentration cannat be caleulated. The
- result should be reported as “not detected™ and the limit of detection should be
noted, ...

“rxoox HE ™ (i.e., 1.3]1 HI) indicates that the calculated value exceedad the vpper
range: of the assay. The sample should be diluted §i:10 with Spinosad Sample
Diluent then re-analyzed, .

3. Calculation of the Mgthod Factor of Diluted Samples
Method Factor = Total Volume of Exisaction Solvent (mL) » picar Ditution Factor
* Weight of Sample (g)
Example: %Qm!‘ x60=360mlsg
) ' g -

Final Coneentration (ngfg) = Measured Concentratién (ng/mL) x Méthod
. mig)

Factar (
5. Calculation af Percept Recovery

The percent recovery for the quality control sample or for ather fortified samples is

calculated as fallows: .

Calculated Concentration - Blank Concentration X100
Fortified Concentration T

1. Amatytical Batch Definition '_

An analytical batch of samples is defined as a group of 60 tubes, The size of the batch
is based on the capacity of the magnetic scparator rack. An analyticat batch of less
than 60 tubes can be analyzed. The first 10 tubes (rack positions 1-10) are used for

% R Ty =
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duplicate analysis of the four standards and a quality contral solution, Following the
quality control solution, up to 25 sampies {recovery or study samples) may be analyzed
in duplicate (two tubes). 1F more samples are to be analyzed than can be .
accommodated in one rack. the remaining samples should be analyzed as a distinct
analytical batch with 2 new standard eurve, control and recovery samples.

2. Quality Tontrol Solution “ .
A quality control solution containing .50 ng/mL of spinosad should be analyzed at the
beginning of every batch of samples (rack positions 9 and 10). The quality control
sample should be treated in the same manner as all other samples. Use the resulis
obtzined from analysis of the quality control selution to determine whether the assay
was properly executed (see K.4,). Additional recovery samples shouid be analyzed 1o
further ensure proper execution of the method. - i

3. Study Samples : e
All study samples should be analyzed in duplicate. If the concenration of Bpmosad
exceeds the range of the assay, dilute the sample by a 1:10 dilwion (2.g., 1.0 mL
sample + 9.0 mL Spinosad Sample Diluent ) then perform the analysis on the diluted
sample aliquot. Multiply the result by the method factor to obtain the final result (se=
K4.). - ..

4. Criferia for Acceplance of an Analytical Batch

The correlation coefficient for the linear ragression of the calibration curve should be
than 0.990. The coefficient of variation should be less than 10% for e2ch

duplicate pair of standards and the quality control sample. The recovery value for the

quality control sample should be within + 20% of the expected value (ie., 0.4-

0.6 bg/mL). If the data fail to meet these performance criteria, the analyst should

evalpate the results, determine the potential sowrce of the vasiation and, if necessary,

repeat the analysis. Calibration and quality control data generated during vatidation of

this methed ar= tabulated and summarized in Table IL .

5... Modifications and Potential Problems

No modifications to the assay procedure are recornmended. This procedure is for use
on sediment samples generated during an aquatic microcosm dissipation study.
Validation of the method for analysis of other sediment or soil would be required prior
10 ifplementing this method for sample analysis.

6. Interferences . . .
Thirty pesticides, sixteen inorganic compaunds and eight additional organic .
compounds were tested for the potential to interfere with conjugate binding in the
assay (3) (Table ILI). The only compound which exhibited an [sp concentration below
10 mg/mL was carbendazim ({sp = 5.56 mg/mL}. The Isp concentration is the .
concentration which results in a 0% inhibition of conjugate binding 10 the available
antibodices. 1n comparison, the Isg for Spinasyn A is approximately 0.0003 mg/mLi(1).
7. Spedificity/Sensitiviiy T 7 o
Several factors, metabolites and degradates of spinosad have been tested to determine
whether the Ohmicron Spinosad RaPIDY Assay test kit will detect their presence in a
water sample. In general, the assay is sensitive (Isp < 2 ng/mL) to factors which have
little or no modification to the trimethylpyranosyl ring. The assay.is relatively
insensitive (Isg > 50 ng/mlL) to factors or degradates in which the wrimethylpyranosyl
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ring portion of the molecule has bean modificd or is missing. Qne exception is that the
assay is sensitive Lo spinosyn K (Table T, Figure 1), The level of sensiuvity is nat
equivalent for all factors. Thus, when a mixtore of spinosads and degradates are
present in a sample, the assay response generated by the individual spinosyns is not
additive. : ’

L. Resuligand Discusgion .7 1 ° [
1. Method Validgi . . R

A, Accuracy

Data used 10 calculate the mean recoveries for an estimate of method accuracy arc
- presented in Table [V. The mean recoveries for sedimeat samptes fortified with _
: spinosad at several levels between 50'ng/g and 350 ng/g ranged from 74-78%
(Table V). . . .
b.. Precision
Data used to calculate the recoveries for the estimation of method precision are
. presented in Table IV, The relative standard deviation of recoveries calculated for
sediment samples fortified at several concenirations betwesn 50 ng/g and 350 oglg
ranged from 1.4-10.4%(Table V). . -

c. ; Limits of Detection and Quantitation Lo LT
Foﬂawinhgfuhlished procedures (3}, the calculated limjr of quantitation (LOQ) for

: . this method is 34 ng/g. This limit is based on 10 times the standard deviation (105)
of e results from analysis of 20 samples fortified at the propesed LOQ of 50 ng/g
. of sp;ln sad TGAI (Table VT). The calculated LOQ supporfs the targeted LOQ of
SOnglg. : . C

In a similar fashion, the calcutated limit of detection (LOD) for this methed is
-10 ng/g, based on 3 times the standard deviation (3s) froth the analysis of sampies
fortificd with 50 ng/g of spinosad TGAI (Table VD). In order to verify the target
LOD (20 ngfg), five sediment samples were fortified with 20 ng/g of spinosad and
‘anatyzed using the procedure described abave. Residues of spinosad were
-measused in all (ive samples. . .

d. Extraition Efficiency *

To determine the extraction efficiency for aged residues of spinosad in pond
sediment, a control sediment sample was fortified with 200 ng/g each of UC
spinosyn A, B, and D. The sample was aged for 34 days in a freezer and then
analyzed by both HPLC-UV and radiochemicat apalysis, The two analytical
technignes gave nearly identical recavery resules, which ranged from 90-100% of
theory for all thres analytes. The results for spinosyn A were 180 ng/g for both the
HPLC-UYV and radiochemical analyses; for spinosyn B, 200 ng/g from both
techniques; and for spinosyn D, 190 ng/g by HPLC-UV and 180 rg/g by
radiochemical analyses. B . . Co

Fifteen control samples were analyzed during the validation stady, The samples
included analyses oyer several days and by two analysts. There were no false
positiVés. (False positive is defined as a measured concentration of spinosad at or
above the target LOD.) (Table [V) Spinosad was dotected in each of five samples
fortificd at the target LOD of 200gfg. | — T
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“The aecuracy and precision estimates (Table V) calculated from the data in Table IV
wete within accaptable ranges at all fortificanion levels. These estimatas include daty
generated by two analyses on muitiple days. .

4. Cobfiomarory Method .. -

The detection and/or quantitition of spinosyns, Facmrs A.B. D, and ¥ demethyl
spifosyn, Factor D in sediment can be confinmed by HPLC.

The time required to analyzz a typical analytical set (25 samples or recoveries, four
standards and the quality control sampie in duplicate, :ncludmg Ihe samp!e exwwaction)}
is approxitiately five hours.

6. Cofrelation 19 2 Non-Immugochemical Method .

A direct correlation between this method and the existing HPLC (4) mct}wdo!ogyha.s
not been performed. However, data from an aquatic microcosm study indicate tha
both methods yield comparable results for fxesh.ly fortifizd control 9r unaged samples
When analyzing aged samples, the immunochetmnical method resulls in a measurement
of higher residue levels then the HPLC method. Some of the photolytic 2nd anacrobic
degradates of spinosad cross-react with the antibody that was used to develop the
Ohmicron Spinosad RaPID Assay kit (Table I). The HPLC method was designed to
detect spinosyns A and D and their major metabolites. The higher residue

.‘ concentrations measured in aged sediment semples using the immunochemica!
ﬁ;tll'lcodmduewtbcdetmonofdemdamwmchmnmanz.lyudmthe

M. Notes

L Eqmpmt. glassware, materials, reagents and chernicals equivatent to those specified -
may be substituted with the uaderstanding that their performance must be cong;;ed
by appropriate tests. Common laboramry supplies are assumed to be readily available
and are not listed here.

2. Only the Ohmicron Spinosad RaPID Assay test kit may be used for performing uus
" method. Other test kits should not be substitsted,

3. Refdgerate all kit reagents and sample diluent at 2-8 °C. Do not freeze. Reagents may
be used until the expiration date printed on the labels. The test tubes require no special
storage conditions md may be stored separately from the kit reagents.
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‘The information hereinis presented in good faith, but no warranty, expressed or implied, is
given nor is freedom from any patent owned by DowElanco or by others (0 be inferred. In the
hands of qualificd personnel, the procedures are expected 10 yicld results of sufficient accuracy
for their interided phirposes, but recipients are cautioned to confirm the reliability of their
techniques, equ:pmcnl and stan by appropriaic tests. Anyons w:shmg to reproduce or
blish the material in whole or in part should request writlen permission from DewElance.

Page 14 of 27

!




i DowElgace
Swdy ID: RES94138
Page 30

. Effective Daté: Apeil 12, 1985 . - GRM 94.21

Table 1. Sensitivity of the Spinosad Immunoassay Test Kit to Individual Spinosyns,
Ma:abol:t:s and Degradates of Spinosad

ngh Sensitivity . , B Tow Scnsiuvi(y .

{150 < 20 ng/mL) (150> 50 ng/ni!.) .
Sginosyn A - Spinosyn H

Spinosyn B t Spincsyn J

Spiriosyn C © 77 SpinesynL .

Spinosyn D . Spinesyn A Reverse psevdoaglycone
Faktor B of D Spinosyn A Aglycone

Spmosyn E . .. ) - . -
Spincsyn F : ’ T T L
Spinosyn K )

Spinosyn A Pseudoaglycone
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Table [il. Compounds Tested For the Potential 10 Interfere in the Spinosad RaPID Assay Test
e 7

Pesticides Organic compounds Inorganic compounds
Alachlor N-Acety)glucosamine Calcium (chleride dihydrate)
Aldicarb Aftatoxin Bl Copper (chloride) .
Azinphos methyl Aflatoxin G1 _. Iron {chloride hexahydrate}
arbaryl Humic acid Magnesium (chloride bexahydrate)
Cirbendazim p-Lactose . Manganese {chioride)
Carbofuran Methyl oleate ‘Mercuric (chloride) .
Chlorothalonil Polyoxin D Nickel (sulfate bexahydrate)
Chiorpyrifos £{+) Rhamnose Nitrate (sodium}
Chlorpyrifos methyl Peroxide (hydrogen)
yanazi Phosphate (sodium, hepiahydrate)
24D Silicates (sodiem meta-)
Dicamba Sodium chloride
Dinoseb Sulfate (sodium)
EPN Slufite (sodium),
Iprodine Thiosulfate (sodium, pentahydrate)
athion Zinc (chloride)
Metalaxyl
Methamidophos - Pl
Methiocarb . P
Methomyl
IMetribuzin —
Parathion
Parzthion methyl
Phosmet
Picloram
Procymidone
Propachlor
Thiabendazole
Triclopyr
Vinelozolin
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Sample Dare of Analytical S%inosad. n-s_fg Percem
Number Analysis Set Adde; ound Recovery
14909804 27-Qct1994  10ITMADLY O NDa -
14909804 ~ 27-0¢1-1994  102794ADLY 0 __ ND .
14909804  27-0&-19%94  102794ADLY  © ND -
14909804  27-Oct-1994  1027%4ADLY 0 ND -
14909804,  27-0ct-1994  C102194ADLY O ND .
14909804 . 28-Oct-1994  102894ADLY 0.  ND. -
14909804  28-Oci-1994, . 028%4ADLY & ND -
14909804  28-Oct-1994°  1UZBY4ADLY ™ 0 ND -
14209804 ... 28-Oct-1994  102894ADLY '@  ND. -
14909804 ~ 28-Clct-1994  102B94ADLY. 0 ND -
14909804 " 04-Nov-1994  110494ACAM 0~ ND _ -
14509804  0d-Nov-1994 " 1104%4ACAM ~ 0 "ND -
14909804~ 04-Nov-1994  J1M904ACAM 0O ND -
14509804  04-Nov-1994. " "TTO4ACAM 0 _ND -
14509804 04-Nov-1994 ° 110494ACAM 0 ND
14909804  27-0ci-1994  [02794BDLY - 20  <OQF  NAs
14909804  27-O0c-1994 " T102794BDLY 20 <LOGQ NA
14909804  27-Oct-1994  102794BDLY 20 <LOQ NA
14909804  27-Oct-1994  {02704BDLY 20 Log NA
14909804  27-Oct-1994" ~ "10T714BDLY 20 <LOQ NA
14509804 27-Q0ct-1994 | 102794BDLY . 50 369" 14
14909804  27-Oct-1994 7 12794BDLY 50 41.8 84
14909804  27-Oct-1994  102794BDLY SO 393 19
14909804 27-0ct-1994 _  102794BDLY 50 '~ 408 82
14509804  27-Oct-1994  '102794BDLY SO 40.5 81
14909804  27-Oct-1994  102794BDLY  so 358 72
14909804  27-Oct-1994  102794BDLY . 50 436 g7
14909804 °  27-Ut-1994  "102794BDLY .50 ~° ' 394 79 . _
14509804  27-Octs1%94  102794BDLY ™ "50 416 83
14909804  27-Oct-1934 ° i02794BDLY 50 40.6 £l
14505804 28-Uce-1994 I02894ADLY 50 s34 67 .
14909804  28-Oce-1994  |02R94ADLY 50 379 6 -
14509804  28:-Oct-1994  102894ADLY 50 34,5, 69
14909804  28-Qet-1994  102894ADLY 50 443 89
14909804 28-Oct’1994 * . 10ZBMADLY 50 36.3 73
Page 180l 27 . .a
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Table IV. {(Cont.)  Recovery of Spinesad From Sediment

Sample Date of Analytical Spinosad, nﬂgl Percent -
Number Analysis Sct . Added Found Recoverv e
14509804 . (04-Nov-1934  110494ACAM 50 ° 364 73
14909804 04-Nov-1994  [10494ACAM 50 4.7 69
14509804 04-Nov-[994  110494ACAM 50 . 354 71
14909804 (4-Nov-1994  110494ACAM 50 . __.328° 56
14909804 04-Nov-1994  110494ACAM 50 347 59
14909804 . _ 27-Oct-1994 102794ADLY 100 706 1t
14909804 27-Oct-1994 102794A0LY 100 . . 739 74
14509804 T 27-0ct-1994 102794ADLY 100 "2 . M
14509804 . 27-Oct-1994.  I02794ADLY - 200 147 3
14909804 27-0ct-1994 102794ADLY 200 168 84
14909804 27-Oct-1994  © 102794ADLY 200 157 .78
l49i39804 T 28-Oct-1953 102B34ADLY 200 158 77 79 .
14909804 28-0ct-1994 102834ADLY 200 . L3I -]
14909804 28-Oct-1994 ~  102894ADLY 200 197 98
14909804 28-Oct-1594 102894ADLY 200 163 . 81
14909804 28-Oct-1994  102894ADLY ~ 200 | 173 " 87
. 14909804 04-Nov-1994  110494ACAM 2007 7" 155 77
- 14909804 04-Nov-1994  110494ACAM 200 138 .. 69
14905804 04-Nov-1994  1I10494ACAM 200 152 76
14909804 04-Nov-1994  11(d4%4ACAM 200 142 71
14509804 04-Nov-1994 ~  1I0494ACAM 200 137 T 68
14509804  27-Oct:i994  102794ADLY 350 273 0 78
14509804 27-Oct-1994 102794ADLY 350 273 78
14909804 27-Oct-1994 102794ADLY 350 267 . .16 .
# ND = Not Detectzd, .

b <L.OQ = Less than the limit of quantitation of 50 ng/g.
& NA = Not Applicable. . .
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Table V. Summary of the Accuracy and Precision Results Generated During the Method -
Validation Study
“Total Soncsad Found ngig _ Averge
Added - Samples  Mean Range SD?  RSDb Recovery, %
. Low__ High .
: 50 20 38.0 328 443 34 89 76
100 3 739 706 T3..33 .45 14
200 . . I3 .57 N3 197 161D % L
350 3 . 271 267 773 T3S 130 77 S e .

8 SD = Standard Deviation
b RSD = Relative Standzard Daviation
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Table V1. Calculated Limits of Detection and Quantuiation of Spinosad in Sediment
Sample Analytical — Spingsad, ng/e . )
Number Set Added . Pound
14509804  102794BDLY 50 w9
14309804 . .102794BDLY .50 408
14909804 102794BDLY |~ _ 50 ... 393
14905804 10Z794BDLY 30 408
14509804 102794BDLY 0 - 40.5
14905804 102794BDLY 50 .. 358
145909804 102794BDLY 50 . 436 .
14909804 102794BDLY .50 7 394 . P
14909804 102794BDLY ~° 50 . 416 .
14909804 102794BDLY 50. .- 406 |
12509804 L i02B94ADLY . 50 334 .
14909804 ° 102894ADLY 50 3719 -
14309804 102894ADLY . 345
14905804 102894ADLY ~ © 50 4.3
14509804 102894ADLY 50 363
14909804 110494ACAM .50 T 364
' 14909804 110494ACAM . 30 .. . .o347
14909804 110494 ACAM 50 54 -
. 14909804 ~110494ACAM 50 28
14909804 110494 ACAM 50 347 _
= L3380 T
5= 34
LOD? (35)= 102
LOQP (105)= 340 -
n= 20

3LOD = Caleulated Limit of Detection.
bLOGQ = Caleulated Limit of Quaatitation. ™ ™ =~ 7
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Spinasyn” RI RZ RS R16" ~ R21 R2” R3 R4 oo T
A Me Me H Me Ex Me Me Me
B . H Me H Me Et Me Me Me
C ... H H H Me Et Me Me Me
Do . Me Me Me Me Et Me Me Me
N-demethyl D H Me Me Me Er Me Me Me
. E.. . Me Me H Me Me Me Me M
F ° Me Me H H Et Me Me Me
H Me Me H H Er H - Me Me
J Me Me H H Et Me H Me
K Me Me H H Et | Me Me H
L . Me _Me Me - H Et Me .. .H Me ) .
Me = Methyl . - .
EtsEthyl | .
H = Hydrogen — . e .-
CH,CH, CH;
OCH;
CH,0 OCH ?

Spinosyn A Pseudoaglycone . .

Figure’l.” Stnietures of Some Spinosyns, Metabofités and Degradatés

. : : ' Page220f 27




DowElance
Stwdy ID: RES94138
Page 38

. « Effective Date: Apeil 12, 1995 T : o . . GRM%42I

Spinosyn A Reverse Pseudoaplycone

Spinosyn A Aglycone

B |
Figure 1. (Copt.) Structures of Some Spinesyns, Meiabolites and Degradates
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Figure 2.
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A SRR RS LA SN RS S

In Spinesad. Concentration .(ngmL)

Stasidard Curve for Analytical Set T02893ADLY o
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- Appendix A ¢
Spinosad RaPID Assay Kit-Insert
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