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Residue Method Validation Report for the Determination of Residues
of Spinosad in Bovine Tissues and Milk by Immusnoassay

ABSTRACT

This report contains validation data for DowElanco Method GRM 95.14. Control samples of
bovine tissues (kidney, liver, and muscle) and whole milk were apalyzed for determination of
residues of spinosad using a magnetic particle-based immunoassay test kit. The validated
concentration range was 0.010-0.5 pg/g for each of the matrices. The range was validated tp to
5.0 ug/g in liver. Gver the range of fortification, the following results were obtained: for kidney,
average recoveries ranged from 78 to 81% with relative standard deviations varying from 3 to
7%; for liver, average recoveries ranged frogn 26 tg 82% with relative standard deviations
varying from 3 to 9%; for muscle, average recoveries ranged from 71 to 78% with relative
standard deviations varying from 2 to 8%; for whole milk, average recoveries ranged from 73 to
_§_9_‘£ with relative standard deviations varying from 2 to 9%. The average recoveries were all
within the acceptable range of 70 to 120% and relative standard deviations at each fortification
level were less than 20%. The validated LOQ was 0.010 pg/g or pg/ml for each of the matrices.
LOQs calculated from the data generated in this study suppart the targeted LOQ of 0.01 pg/g and
were 0.006 pg/g for kidney, 0.007 pg/g for liver, 0.006 pg/g for muscle, 2od 0.008 pg/ml. for
milk. -




DowElanco
Srudy [D: RESSS5144
Page 9

INTRODUCTION

Spinosad is a fermentation derived inseet control ageat under development at DowElanco for the
management of a wide range of insect pests on a variety of crops. The major active ingredients
in spinosad are spinosyns A and D. Hydroxylated metabolites have also been identified in goat
liver during a previous radiolabeled nature of residue study (1), however, quantities of these
metabolites are not available for preparation of a pure analytical standard (Appendix A). The
two major degradation products of spinosyns A and D are spinosyn B and N-demethyl spinosyn
D, respectively. The chemical structures of these spinosyns are given in DowElznco Method
GRM 95.14 (Appendix B).

The purpose of this study was to provide validation data for the determjnation of residues of
spinosad in bovine tissues and whole milk using an immunochemical-based analytical method.
Additionally, this study was designed to define the method precision, accuracy, linearity,
specificity, and ruggedness, as well as to support the stated limits of detection (LODs) and
. quantitation (LLOQS). A copy of the complete method is presented in Appendix B.

This report contains the analytical results and data for the validation of DowElanco Method
GRM 95.14, "Determination of Residues of Spinosad in Bovine Tissues and Milk Using a
Magnetic Particle-Based Immunoassay Test Kn"_lhu method measures total spinosad and is

not capable of differentiating individuat spinosyns: thus, the concentration measured should
eTence to specific spinosyns. The me: le for the quantitative
T Getemination of residucs of spinosad over the concentration range of 0.010-0.5 ng/g or pg/mL.,
with a validated LOGQ of 0.010 pg/g or ug/mL.

EXPERIMENTAL

Sample Numbering. P . is

Control whole milk samples from cows housed at the dairy barn at Eli Lilly and Compay in
. Greenfield, Indiana, were used for the method validation swidy. The control bovine tissues
(kidney, liver, and muscle) were obtained from Knightstown Locker in Knightstown, Indiana.
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Upon receipi at the Global Environmental Cheristry Laboratory-—Indianapotis Lab, the
following unique sample numbers (SN) were assigned to the control samples: SN 16868801
(bovine kidney), SN 16869601 (bovine liver), SN 16866101 (bovine rmuscle), and SN 168635301
(whole miik). Data from additional bovine tissue control and fortified recovery samples
collected during a dairy feeding study were also included in this report (2). The following
unique sample numbers were assigned to the control samples from the feeding study:

SN 16927701-03 (bovine kidney), SN 16926901-03 (bovine liver), and SN 16925001-03 (bovinc
muscle). These numbers were used o track the samples during storage and analysis.

Bovine tissue samples were prepared for analysis by chopping with a cieaver, then freezing with
liquid nitrogen and grinding through an Agvise Model 2001 Hammermill with a screen size of
approximately 3/16 inch. Whole milk samples did not require any sample preparation ptior to
apalysis. All of the bovine tissue and mitk samples were ansferred 1o high density polyethylene
containers and were stored froze until removed for fortification and analysis.

Eoctification of B Samg]

Control samples were fortified with the appropriate fortification solution for the generation of
recovery data. The analytical standards used in the validation study were the pure active
ingredients or reference compounds listed in the following table:

Standard |, Lot No. Purity, % Analysis Date Reference
Spinosyn A TSN100221 97 01-Mar-1995  FA&PC 950019
Spinosad, AGR293707 76.1 Spinosyn A 16-May-1995  FA&PC 950151
Technical Grade of 11.9 Spinosyn D
Active Ingredient
(TGAD

The standards were obtained from the Test Substance Coordinrator, DowElanco, 9330 Zionsville
Road, Building 306/A1, Indianapolis, IN 46268-1053,

Recovery samples were fortified as described in DowElznco Method GRM 95.14 by adding

1.0 mL of the appropriate fortification solution to 20 g of the tissue control sample or by adding
1.0 mL of the appropriate fortification solution to 20 mL of the milk control sample. Miik results
can be reported as either pg/g or pg/mi based on an average specific gravity of 1.03 (3).
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Recovery samples of each matrix were fortified with spinosyn A at levels of 0.003 ug/g (the
targeted LOD), 0.010 pg/g (the targeted LOQ), 0.10 pg/g and 0.50 ug/g. Liver was also fortified
at 1.0 ng/g and 5.0 pg/g to verify that acceptable recoveries could be obtained from samples with
higher residues. Untreated conwrol samples were also prepared for analysis along with the
recovery samples to check for background interferences.

The samples fortified with spinosyn A (described above) comprised the full validation set for
each of the marrices. Additional recovery samples were fortified with TGAI (at 0.10 pg/g or
pg/mL) following the same procedure as described for fortification with spinosyn A in
DowElanco Method GRM 95.14. No comrections were made based on the reported purity of the
TGAI fortification solution.

Sample Extraction and Analysis

The samples were extracted and analyzed as described in DowElznco Method GRM 95.14. Brief
descriptions of the procedures are given below:

Extraction Procedyre for Bovige Tissues A 20.0-g sample was extracted with a solution of
acetonitrile/water (80/20) by homogenizing followed by refluxing. The extract was fitered. An

aliquot of the filtrate was evaporated to dryness and re-dissolved in 10.0 mL of Spinosad Sample
Diluent.

Extraction Procedure for Whole Milk A 5.0-mL sample was extracted by adding acetonitrile,
vortexing and shaking. An aliquot of the extract was evaporated to dryness and re-dissolved in

10.0 mL of Spinosad Sample Diluent.

Immuroassay Procedure A 0.2-mL portion of the diluted extract was mixed with an aliquot of
enzyme-conjugated spinosad in a disposable test tube. Magnetic parricles coated with antibodies
specific to spinosad were then added to the tube. After a 30-minute room temperature incubation
period, the rack containing the tubes was placed inte a magnetic base, Following separation of
the magnetic particles, the solution was decanted and the particles were washed twice with a
wash solution. The presence of spinosad was detected by adding an enzyme substrate (hydrogen
peroxide) and a chromogen (3.3°,5,5'-tetramethylbenzidine) to generate a colored product. After
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an incubation period, the reaction was stopped by the addition of acid. The absorbance of the
solution in each tube was then measured at 450 nm with the RPA-1 RaPID Analyzer,

Calculations

Example calculations of the smndary:l curve, spinosad sample concentration, method factors, and
percent recovery, are contained in Appendix’ B, DowElanco Method GRM 95.14, Section K.

Statistical treatment of data included the calculation of means, standard deviations, relative
standard deviations and correlation coefficients.

Study Personnel _

D. L. Young served as the study director and principal analyst for Study Number RES95144.
C. A. Mihaliak, C. M. Xnapp, and J. O'Neill served as 'additional analysts during the study.

RESULTS AND DISCUSSION

Calibration Curve Ligeagi

Calibration curves generated aver the range of $.00050 to 0.001 pg/ml. were used for the
quantitation of spinosad. A representative calibration curve is calculated and plotted in
DowElanco Method GRM 95.14 (Appendix B, Figure 2). Correlation coefficient (12) values
ranged from 0.9983 to 1.0000 for all analytical sets run during the method validation.
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Apalvtical Recovery D

A merthod validation study was conducted to determine the recovery levels and the precision of
the method for spinosad in bovine tissues and whole miik. Data are summarized in Tables I-[V
of this report and net recoveries in each matrix are summarized in DowElanco Method

GRM 95.14 (Appendix B, Tables II-V). The validation was conducted using spinosyn A to
fortify the recovery samples. Spinosyn A, which is the major component of spinosad and
comprises approximately 76% of technical grade spinosad (4), was deamed the best choice for
fortification of the validation recovery samples because technical grade spinosad can exkibit
considerable lot-to-lot varjability in the percentage of the individual spinosyns (5).

Additianal control sampies of sach marrix were fortified with spinosad TGAI to verify detection
of total spinosad in TGAI by the immunoassay method when extracted from bovine matrices.
Data are summarized in Tables V-VL

Calculated Limits of Detestion and Quantitati

The LOD and LOQ for spinosad in bovine kidney, liver, muscle, and whole milk were caleulated
using the standard deviations from 0.010 ug/g (the targeted LOQ) recovery results, The LOD
and LOQ were calculated as 35 and 105, respectively, following a published technique (6). The
results are summarized in Table VII of DowElanco Method GRM 95.14.

The calculated LOD ranged from 0.0018 to 0.0024 pg/g , and the calculated LOQ ranged from
0.006 to 0.008 pgfg over all matrices. Recovery samples fortified at 0.003 ng/g (the targeted
LOD} were detectable in all of the sample types. Recovery values for residues found at levels
below the targeted LOQ (0.010 pug/g) were not calculated or reported.

False Positive and False Negative R

Urfortified control samples (matrix blanks) and samples fortified at the LOD (0.003 pg/g ) were
analyzed during the study to determine the false positive and false negative rate (7). A false
positive result occurs when residte at or above the established LOD is measured in a control
sample known ta be free of analyte. A false negative result occurs when 1o residue is detected in
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a sampie fortified at the LOD. There were no false positives reported from the unfortified
control samples and no false negatives from the LOD fortified saruples analyzad during this
study.

pecificiry/Sensit

Several pesticides, inorganic compounds and organic compounds were tested for the potential to
interfere with conjugate binding in the assay (8). The only compound which exhibited an Iso
concentration below 10 pg/ml. was carbendazim (Isp = 5.56 pg/mL). The Iso concentration is the
concentration which results in a 50% inhibition of conjugate binding to the available antibodies,
and is a commonly used reference value for expressing cross reactivity and determining the
extent of interference. In comparison, the Isp for spinosyn A is approximataly 0.0003 pg/ml.

Several analogs, metabolites and degradates of spinosad have been tested to determine whether
the Spinosad RaPID Assay test kit will detect their presence in an aqueous sample: (8), In
general, the assay is sensitive (Isp < 0.002 pg/mL) to the major spinosad factors (spincsyns A, B,
D, K, and N-demethyl spinosyn D), although the Ievel of sensitivity is not identical for all
spinosyns.

In addition, hydroxylated metabolites isoiated from goat liver sampies collected during a
metabolism study were anzlyzed by radioassay and immuncassay (Appendix A). Metabolite
concentration was determined and percent reactivity of the metabolites calcylated. The
hydroxylated metabolites were reactive in the immunoassay and quantifiable based on a
spinosyn A calibration curve. The hydroxylated metaholites were formed from spincsyn A by
hydroxylation on the tetracyclic macrolide combined, in soms cases, with N-demthylation of the
forosamine moiety.

Radiolabeled Extractron Efficiency Study

An extraction efficiency study was conducted using goat tissues and whole milk samples from a
previous radiolabeled nature of residue study (1). Method GRM 95.14 was used to extract these
samples for determination of total spinosad conceatrations by immuncassay. Samples were

reanalyzed radiochemicaily to ensure accurate 14C results for comparison with the immunoassay
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results. The radiochemical analysis was conducted using procedures described in the nature of
residue report. Total residue was calculated from the radiochemical procedure and compared to
the total residue determined from Method GRM 95,14, Data are summarized in Table VII of this
report. T

Correlation 1o HPLC Method

A direct correlation study berween the immunoassay method and the existing HPLC
methodology has been performed (). Data from a dairy feeding study (2) indicate that both
methods yield comparable results of total spinosad residues. Statistical calculations from
analysis of whole milk, kidney, and lean bovine tissue samples resulted in a correlation
coefficient of approximately 0.95. Statistical calculations from analysis of liver shows a positive
bias in the immuroassay results which is believed to represent the hydroxylated metabolites of
spinosad (Appendix A),

CONCLUSIONS

DowElanco Analytical Method GRM $5.14, "Determination of Residues of Spinosad in Bovine
Tissues and Milk Using a Magnetic Particle-Based Immunoassay Test Kit" has been
demonstrated to be suitable for use in the determination of residues of total spinosad in the
matrices sdied. The targeted LODs (0.003 ug/g) and LOQs (0.010 pg/g) were verified.
Analysis of samples by different analysts and on different days demonstrated the ruggedness of
the method. The average recoveries obtained for samples fortified with spinosyn A were within
the acceptable range of 70-120%. Results obtained with this method compare favorably with
those obtained by HPLC.

ARCHIVING

Al raw data and the original of the final report are filed in the DowElanco testing facility
archives, Indiapapolis, Indiana.
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Table . Recovery of Spinesad from Bovine Kidney Tissues
Control =
Sample Date of Spinosyn A, ug/g Percent
Number Analysis Added Found Recovery Statistice?
16868801  08-Aug-1995 0 NDb - i
16368801 08-Aug-1995 o ND -
16927701 28-Sep-1995 .0 ND -
16927702 28-Sep-1995 0 ND -
16927703 28-Sep-19935 0 ND -
16527701 05-Oct-1995 0 - ND -
16927702 16-Nov-1995 0 ND -
16927703 05-Dec-1995 0 ND -
16927702 16-Nov-1995 0.003 NAS -
16927702 16-Nov-1995 0.003 NA -
16927703 05-Dec-1995 0.003 NA -
16868801 08-Aug-1995 0.010 0.0079 79 ;
16368301 08-Aug-1995 0.010 0.0082 - 82
16868801 08-Aug-1995 0.010 0.0084 84
16927701 2B-Sep-1995  ..0.010 0.0083 83
16927701 28-8ep-1995 €.010 0.0081 81
16927701 28-Sep-1995 ¢.010 0.0070 70
16927701 28-Sep-1995 0.010 0.0068 63
16927701 05-Oct-1995 0.010 0.0077 red X =78
16927701 03-Oct-1995 0.010 0.0081 81 s = 57
16927703 05-Dec-1995 0.010 0.0072 72 RSD = 73
16927703 05-Dec-1995 0.100 0.065. 65
16868301 08-Aug-1995 0.500 0.389 73 X = 81
16868801 08-Aug-1995  .0.500 0.416 83 s = 26
16868301 08-Aug-1995 0.500 0.410 82 RSD = 32
X =78
s = 62
o= I4

1 Staristical calcuiation for each fortification level.
b None detected at a detection Limit of 0.003 pg/g.
¢ Not applicable (analyte was detected, but it was below the 0.010 pg/g LOQ).
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Table 1. Recovery of Spinosad from Bovine Liver Tissues
Control
Sample Date of Spinosad, pg/s Percent
Number Analysis Added Found Recovery Statisticsd
16869601 04-Aug-1995 0 NDb -
16869601 04-Ang-1995 0 ND -
16926901 03-Oct-1995 0 ND -
16926902 . 03-Oct-1995 0 ND - -
16926903 03-Oct-1995 0 ND -
16926901 05-Oct-1995 0 ND -
16926902 25-Oct-1995 0 ND -
16926501 26-0Oct-1995 0 ND -
16926902 16-Nov-1995 0 ND -
16926903 05-Dec-1995 0 ND -
16926501 03-Oct-1995 0.003 NAS -
16926903 05-Dec-1995 0.003 NA —
16369601 04-Aug-1995 0.010 0.0078 78
16869601 04-Aug-1995 0.010 0.0075 75
16869601 04-Aug-1995 0.010 0.0064 64
. 16926901 03-Oct-1995 0.010 0.0081 Bl
16926901 03-Oct-1995 0.010 0.0071 71
16926901 05-0ct-1995 0.010 0.0085 85
16926901 05-Oct-1995 0.010 0.0073 73
16926902 25-0ct-1995 0.010 0.0081 81 X = @
16926901 26-Oct-1995 0.010 0.0086 86 5= 1
16926503 05-Dec-1995 0.010 0.0070 70 RSD = 93
16926503 05-Dec-1995 0.100 0.065 65
16869601 04-Aug-1995 0.500 0.425 85 .
16869601 04-Aug-1995 0.500 0410 82 = 82
16865601 04-Aug-1995 0.500 0.401 80 5= 26
16926902 25-Oct-1995 0.500 0.397 79 RSD = 3.2
16926901 03-Oct-1995" 1.00 0.91 91
16926901 03-Oct-1995 1.00 0.80 80
16926901 16-Nov-1995 5.00 391 78
16926901 16-Nov-1995 5.00 337 67
x= T
s = 15
n= 19

* Statistical calculation for each fortification level.
. b None detected at a detection limit of 0.003 pg/g.
¢ Not applicable (analyte was detected, but it was below the 0.010 pg/g LOQ).
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Table II. Recovery of Spinosad from Bovine Muscle Tissues
Sample Date of Spimosyn A, Percent
Number Analysis A ound Recovery Statisticsa
16866101 03-Aug-1995 | 0 _NDb — -
16866101 03-Aug-1995 0 ND -
16925001 26-Sep-1995 0 ND -
16925002 26-5ep-1995 0 ND -
16925003 26-Sep-1995 g ND -
16925001 27-8ep-1995 ] ND -
16925002 27-Sep-1995 0 ND -
16925003 27-Sep-1995 0 ND -
16925001 05-Oct-1995 0 ND -
16925002 16-Nov-1995 0 ND -
16925003 05-Dec-1995 .0 ND —-
16925001 26-Sep-1995 0.003 NAS -
16925001 27-Sep-1995 0.003 NA -
16925003 05-Dec-1995 0.003 NA —
16866101 03-Aug-1995 0.010 0.0086 86 N
16866101  03-Aug-1995  0.010 0.0085 85
16866101 03-Aug-1995 0.010 0.0082 82
16925001 26-Sep-1995 0.010 0.0077 T
16925001 26-Sep-1995 0.010 0.007% 79.
16925001 r1s 1995 0.010 0.0082 82
16925001 27-Sep-1995 0.010 0.0069 69
16925001 27-Sep-1995 0.010 0.0082 82
16925001 27-Sep-1995 0.010 0.0071 71
16925001 05-Oct-1995 0.010 0.0078 78
16925002 16-Nov-1995 0.010 0.0085 85 xX= 78
16925002 16-Nov-1995 0.010 0.0073 73 5= 61
16925003 - 05-Dec-1995 0.010 0.006% T 69 RSD = 7.8
16925001 05-Cct-1995 0.100 0.073 73 T= 171
16925002 16-Nov-1995 0.100 0.071 71 s = 235
16925003 05-Dec-1995 0.100 0.068 68 RSD = 35
16866101 03-Aug-1995 0.500 0.376 75
16866101 03-Ang-1995 0500 0.385 77
16866101 03-Aug-1995 0.500 0.386 77
16925001 26-Sep-1995 0.500 0.384 77 i= T7
16925001 27-Sep-1995 0.500 0.393 79 5= L5
16925001 27-Sep-1995 0.500 0.377 75 RSD = 19
= 77
s = 54
1= 22

2 Statistical calculation for each fortification level.
b None detected at a detection limit of 0.003 pg/g.
¢ Not applicable (analyte was detected, but it was below the 0.010 pg/g LOQ).
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Table IV. Recovery of Spinosad from Bovine Whole Milk
Sample Date of Spinosyn A, ng/g Percent
Number Analysis Added Found Recovery Statistics®
16865301 03-Aug-1995 o ND? -
16865301 03-Aug-1995 0 ND -
16865301 03-Aug-1995 0 ND -
16865301 03-Aug-1995 o ND -
16865301 03-Aug-1995 0 ND -
16865301  03-Aug-1995  © ND -
16865301 03-Aug-1995 0 ND -
16865301} (3-Aug-1995 0 ND -
16865301 03-Aug-1995 0 ND -
16865301 03-Aug-1995 ] NP -
16865301 03-Aug-1995 a ND -
16865301 03-Aug-1995 0 ND -
16865301 03-Aug-1995 0 ND -
16865301 03-Auvg-1995 o ND -
16865301 03-Aug-1995 o ND -
16865301 03-Aug-1995 0.003 ~ NAc -
16865301 03-Ang-1995 0.003 NA -
. 16865301  03-Aug-1995 0.003 NA -
16865301 03-Aug-1995 0.003 NA -~
16865301 03-Aug-1995 0.003 NA —
16865301 03-Aug-1995 0.010 0.0093 98
16865301 03-Aug-1995 0.010 0.0093 93
16865301 03-Aug-1995 0.010 0.0099 99 -
16865301 03-Aug-1995 0.010 0.0098 98
16865301 03-Ang-1995 0.010 0.0054 94
16865301 03-Aug-1995 0.010 0.0081 81
16865301 03-Aug-1995 0.010 0.0087 87
16865301 03-Aug-1995 0.010 0.0085 85
16865301 03-Aug-1995 0.010 0.0096 96
16865301 03-Aug-1995 0.010 0.0088 88
16865301 03-Aug-1995 0010 0.0090 - 90
16865301 03-Aug-1995 0.010 0.0100 100
16865301 03-Aug-1995 0.010 0.0095 95
16865301 03-Aug-1995 0.010 0.0076 76
16865301 03-Aug-1995 0.010 0.0097 57
16865301 03-Aug-1995 .0.010 0.0080 80
16865301 (03-Aug-1995 0.010 0.0084 24
16865301 03-Aug-1995 0.010 0.0085 85 X =
16865301 03-Aug-1995 0.010 0.0084 84 s = 9
16865301 03-Aug-1995 0.010 0.0074 74 RSD = 8.9
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Table IV, (Cont.) Recovery of Spinosad from Bovine Whole Milk
Sample Date of Spinosyn A, Percent ]

Number Analysis Added ound Recovery Statisticsd
16865301 03-Aug-1995 0.100 0.073 73 = 73
16865301 03-Aug-1995 0.100 0.067 67 s = 45
16865301 03-Aug-1995 0.100 0.077 77 RSD = 6.2
16865301 03-Aug-1995 0.500 0.397 79
16865301 03-Aug-1995 0.500 0.380 76
16865301 03-Aug-1995 0.500 0.388 T8,
16865301 03-Aug-1995 0.500 0371 74
16865301 03-Aug-1995 0.500 0.394 79
16865301 03-Aug-1995 0.500 0.379 76
16865301 03-Aug-1995 0500 0.384 77 = 77
16865301 03-Aug-1995 0.500 0.384 77 s= 21
16865301 03-Aug-1995 0.500 0.403 a1 RSD = 2.7

X = 84

s =. 92

n = 32

i Statistical calculation for cach fortification level.
b None detected at a detection limit of 0.003 pg/E.
¢ Not applicable (analyte was detecied, but it was below the 0.010 pg/g LOQ).
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. Table V. Recovery of Spinosad TGAI® from Bovine Tissues
Sample Date of Spinosad TGAL u Percent
Matrix Number Analysis A LD Recoveryb
Kidney 16927702 16-Nov-1995 0.100 0.068 68
Liver 16926502 16-Nov-1995 0.100 0.061 6l
Muscle 16925002 16-Nov-1995 0.100 0.073 ~ 73

2 TGAI = Technical Grade Active Ingredieat.
5 Uncorrected for purity of 88% Spinosyn A + D
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Table V1. Recovery of Spinosad TGAI® from Bovine Whole Milk

Sample Date of Spinosad TGAL ug/ml, Perceat

Number Analysis Added Found Recovery Statisticst
16865301 03-Aug-1995 0.100 .0.072 2

16865301 03-Aug-1993 0.100 0.070 70

16865301 03-Aug-1995 0.100 0.067 67

16865301 08-Aung-1995 0.100 0.066 66 2= Ti
16865301 08-Aug-1995 0100 . 0.070 70 F= 54
16865301 08-Aug-1995 0.100 0.081 31 RSD = 7.6

4 TGAI = Technical Grade Active Ingredient.
b Statistical calculation for TGAI fortification.
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Appendix A

Determination of the Reactivity of Spinosyn A Goat Metabolites in
the Spinosad RaPID Assay
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Determination of the Reactivity of Spinosyn A Goat Metabolites
in the Spinosad RaPID Assay

D. P. Raigey, J. D. O'Neill and R. A. Collins

ABSTRACT

Spinosyn A hydroxyiated metabolites characterized in the goat metabolism study were reisolated
from the original liver lissue sample using solvent partiticning, silica column chromatography
and thin-layer chromatongraphy. Each metabolite was then tested using the Ohmicron Spinosad
RaPID Assay test kit to determine the reactivity of the metaholites in this assay procedure.

The results showed that hydroxylated metabolites, which wers formed from spinosyn A by
hydroxylation on the tetracyclic macrolide ring combined in some cases with N-demethylation of
the foresamine moiety, were reactive in the immunoassay based on a spinosyn A stapdard curve,
The responses from the hydroxylated metabolites were 60-80% of the calculated concentration
from the radicassay determination. The data supports using the Ohmicron Spinosad RaPID
Assay test kit 1o detect the hydroxylated metabolites of spinosyn A.




DowElanco
Study ID- RES95144
Page 28

INTRODUCTION

Spinosad is a fermentation-derived tetracyclic macrolide produced by the actinomycete,
Saccharopolyspora spinosa. Spinosad is active against a variety of lepidoptercus and other insect
pests present on cotton, tree crops and a variety of vegetable crops. The active ingredients in
spinosad consists of spinosyns A and D which are present in a ratio of about 85:15,

Some of the proposed uses of spinosad include crops from which livestock feeds can be derjved.
A mminant magnitude of residue study was conducted to determine the level of spinosad related
residues in edible tissues and milk from lactating dajry cows fed various levels of spinosad for
28 days. The results from a 4C spinosyn A and spirosyn D goat metabolism study (1)
conducted prior to the ruminant magnimde of residue smdy showed that the predominant residue
in tissues and milk was unmetabolized spinosyns A or D. Other major residues (greater than
10% of the total) were the metabolites spinosyn B (N-demethyl spinosyn A } and N-demethyl
spinosyn D. )

Additional metabolites present at leveis between 5 and 10% of the total radioactive residue were
also detected in the goat study. These metabolites were shown to be hydroxylated on the
tetracyclic macrolide and, in several instances, also N-demethylated az the forosamine moiety.
Struetures could not be conclusively assigned to several of these metabolites, therefore, reference
standards were not available or could not be prepared. As a resuit, the hydroxylated compounds
were got included as apalytes in the HPLC tissue and milk residue method which quantitatively
determines spinosyns A, D, B, and N-demethy] spinosyn D.

The purpose of the work reported here was to determine the reactivity of the macrolide
hydroxylated/N-demethylated metabolites in the Spinosad RaPID Assay. If the metabolites were
highly reactive in this immunocassy procedure, it should be possible to use this procedure to
determtine the total spinosad related residue in tissues and miik from the animals in the
magnitude of residue study. The metabolite level in these samples could then be estimated by
determining the difference between the total residue by immunoassay and the residue attributed
to the four anajytes measured by the HPLC method.
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MATERIALS AND METHODS

The metabolites used for the immunoassay reactivity determinations were isolated from goat
liver. The liver tissue used was obtained from the goat metabolism study (1) which was
completed in October, 1994. In that study, all major radiolabaled components detected in the
liver were isolated and idendfied/characterized using mass spactroscopy.

The same metabolite isolation procedures described in the goat metabolism report were used to
obtain liver metabolites for the reactivity determinations. For this report, only the specific
techniques used to isolate metabolites will be discussed. Other information such as the dosing
regimen, quantitation of metabolites and spinosyn A. in liver, fat, lean, kidney, and milk, and a
discussion of the resuits from the mass spectral characterization of liver metabolites can be found
in the goat metabolism report {1).

Liquid Scinsillation Counting (LSC)

Samples were counted in a Packard Tri-Carb scintillation counter (Mode! 2500TR).
Performance was checked daily using a set of quenched standards, Counting efficiency was
determined by use of an external standard and quench curve. Commercial scintillation cockrails
such as Packard Ultima Gold and Beckman Ready Sclve wers used. Samples were geaeraily
counted for 5 or 10 minutes.

Combustion Analvsi

Total radivactivity in extracted tissue samples was determined by combusting aliquots to CO»
and water in a Harvey sample oxidizer (Moedel OX500 or OX300) and trapping the CO2 in
Carbon 14 Cocktail (R. J. Harvey, Hillsdale, New Jerscy). The 14C0; trapped in the cocktail was
then quantified by LSC, Oxidizer performance was checked each day by combusting samples
containing a known amount of 14C,
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Thin Layer Chromatography (TLCY

TLC separations were carried out on Merck Silica Gel 60 plates (0.25 mm thickness with
fluorescent indicator). Plates were developed in # solvent composed of
toluene/isopropanol/diethylamine (84:7:7 by volume). Reference standards were visualized by
UV light. Radioactive components were located by exposing plates to X-OMAT X-ray film or
by phosphor screen autoradiography using the Phosphoimager SF (Molecular Dynamics,
Sunnyvale, California).

Siliea Gel Colmn C1 I

Radioactivity in the liver extract was characterized by chromatography on silica gel columns.
This procedure provided a profile of the extracted radioactivity based on differences in polarity
of the compenents and also served as a sample clean-up procedure.

The extract concentrate was dried onto 7-10 mL of dry column silica gel 6 (E. Merck) and
placed at the top of a 120-cm x 0.8-cm LD. glass column previously dry packed with 50 mL of
the same silica gel. The column was cluted at a flow rate of 20 mL/minute using a nop-linear
gradient devetoped by pumping solvent from a 190-mL. stirred reservoir filled with one solvent
into which 4 more polar solvent was being introduced as the eiution progressed. The solvent
sequence for elution is shown below:

Tube No, Yolume Solvent* . .. -
1-10 200 mL, Hexane
11-30 400 ml.  Hexane/Toluene (90/10)
31-50 400 mL Hexane/Toluene (50/50)
51-70 400 mL  Tolucne
71-90 400ml.  Toluene/EtQAc (X/10)
9i-110 400mi.  Toluene/EtOAc (50/50%
111-130 40 mL  EtOAc
131-150 400ml.  ElOAcMeOH/HL0 (80/2012)
151-170 400ml.  MeOH/Water (95/5)
171-190 400ml.  MeOH/Acetic Acid (95/5)
*All solvents except tubes 171-190 contained 0.5% diethylamine.
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Fractions of 20 mL each were collected and aliquets assayed for total radicactivity by LSC.
Fractions constituting the same radioactivity peak or representing peaks of similar polarity were
pooled and concentrated under vacuum.

E ion of Radicactive Residues from Liver .

Liver was extracted by refluxing duplicate 75-g samples with 375 mL of acetonitrile/H,0

(80:20 v/v) for one hour. Following the reflux period the samples were cooled and filtered. The
filtrates were combined and then pantitioned with an equal volume of dichloromethane. The
volume of the spent aqueous fraction from this procedure was determined and duplicate 1.0-mL
aliquots were radioassayed. The CHyCl; fraction was evaporated 1o dryness undesr vacuum,
redissolved jn 20 mL of CHzCl; and duplicate 0.5-mL aliquots were radioassayed. The extracted
tissue fraction was air-dried, weighed, and residuaj 4C activity deteomined by combustion
analysis. The CHzCl; fraction was then subjected to silica gel column chromatography.

Each of the radicactive components isolated from the liver extract which included spinosyn A
and spinosyn B was appropriately diluted and then assayed in the Spinosad RaPID Assay kit.
The specific assay procedures used were those supplied with the immminoassay kit, The
concentration of each radioactive component as determined by immunoassay was compared to
the concentration determined by radioassay to estimate the reactivity of each metabolite in the
immmunoassay test kit

RESULTS AND DISCUSSION
jvi etabolf -
The results from the initial extraction of liver showed that the dichloromethane fraction
contained 90.4% of the sample radioactivity; the spent aqueous fraction 5.2% and the extracted

tssue 4.4%. This distributicn of radioactivity was essentiaily identical to that obtained from the
original liver extraction in the goat metabolism study (1).
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The results from the silica gel column separation of the dichloromethane fraction (90.4% of the
liver radioactivity) are shown in Figure 1. The 14C elution profile contains five radioactive
peaks. The individual tubes comprising each of the five peaks were pooled and concenmrated
prior to TLC characterization. The amount of radioactivity and the ug equivalents of spinosyn A
in each of the pooled fractions is also indicated in Figure 1.

terizati jvi

In order to further characterize the metabolite profile, the pocled fractions from the silica column
separation of the liver extract were subjected to TLC with detection of the radiolabeled
components by autoradiography.

The TLC autoradiograph of Fracticns 1 and 2 from the silica column is shown in Figure 2 and
Fractions 3 and 4 in Figure 3. Fraction 5 from the column contained only a smail amount of
radioactivity and was not subjected to TLC characterization.

Based on metabolite identfication work carried out as part of the original goat metabolism srudy,
the following assignments were made to the radiclabeled compenents present in Fractions 1, 2, 3,
and 4 from the silica column:

Fraction 1. The single component in this fraction is spirosyn A.

Fraction 2. The two components in this fraction arc spinosyn B and MET-1 which is
identical to the metabolite designated as A-Li-2 in the goat metabolism
report. Mass spectral data was obtained on this metabolite; however, a
structure could not be assigned.

Fraction 3. The two metabolites in this fraction, MET-2 and MET-3, are identical to
metabolites A-Li-3a and A-Li-3b from the goat metabolism report. These
two metabolites were shown to be isomers which were hydroxylated on the
tetracyclic macrolide.
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Fraction 4. This fraction appears to contain a single component, MET-4. However, in
the goat metabolism study this component was shown to be a complex of
thres metabolites which appeared to be isomers formed from spinosyn B by
bydroxylation of the tetracyclic macrolide at three different locations. For
purposes of determining the reactivity of these metabolites in the
immunoassay, the complex was isolated and assayed as a single sample
rather than as individual metabolites.

The metabolites used in the reactivity determinations were isolated from TLC plates by scraping
the appropriate radioactive zone from the plate. The metabolite was then eluted from the silica
gel with methanol; the solvent evaporated; the sample redissolved in 1.0 mL of methanol; and an
aliquot radicassayed to determine the metabolite concentration.

Aliquots of each metabolite solution and appropriate dilutions were then assayed using the
Spinosad RaPID Asszy. The results of these assays are shown in Table [. The summarized data
includes the metabolite concentrations as determined by radioassay and immuinoassay and the
percent reactivity. The percent reactivity of each analyte was calculated by determining the ratio
of the immunoassay concentratiog to the radioassay concentration and multiplying by 100%.
Thus, a metabolite which has reactivity of 100% would exhibit an equivalent concentration in the
immunoassay and radioassay. This also means that the antibody utilized in the immunoassay kit
binds the metabolite to the same degree as spinosyn A. If the reactivity of a metabolite was 50%,
the concentration measured using the immunoassay would be 50% of the radioassay
concentration.

The reactivity of the four metaholites (Table I) ranged from 60% (MET-4) to 79% (MET-1) with
an average reactivity for the four metabolites of 58%. The reactivity of the isolated 14C spinosyn
A and spinosyn B are in the range which would be expected for these compounds. These results
indicate that the Spinosad RaPID Assay test kit can be used to provide a measurement of the total
concentration of the metabolites in animal tissues, including those which are not measured by the
standard HPLC tissue residue method.
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Table I. Reactivity of [solated Spinosyn A Goat Liver Metabolites in the XDE-105 RaPID

Assay
ng/mbL
Compound Radigassay Immunoassay % Reactivity?
spinosyn A 0.57 0.51 89
spinosyn B 0.15 012 80
MET-1 0.19 0.15 Vil
MET-2 0.44 . Q.27 . T 61
MET-3 T .29 0.21 72
MET-4 0.25 0.15 60

* % reactivity = (immunoassay conc.+ radioassay conc.} x 100




DowElanco
Study ID: RES95144

Page 36
00000 —
-
000 o
z
=}
100000
do SVANA A NS T
. o 0 4w 6 o 150
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Fraction # Tube # dpm 1Lg equivalents of spinosyn A2
1 48-55 -.581813 77.1
2 73-90 284697 317
3 91-101 251318 333
4 102-115 276961 6.7
5 136-144 53713 7.1

*  Determined by dividing the dpm in fraction by 7548 dpm/ug (specific activity of spinosyn A

used in the goat metabolism study.

. Figure 1. Silica Column Scparation of 4C Residue in Dxchlummtha.ne Fraction of Spinosyn A

Liver
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. Figure'2. TLC Characterization of Silica Column Fractions 1 and 2 from Dichloromethane
Fraction of Spinosyn A Liver
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. Figure 3. TLC Characterization of Silica column Fraction 3 and 4 from Dichloromethane
Fraction of Spinosyn A Liver '
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Appendix B
DowElanco Method GRM 95,14
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GRM.: 95.14 -
EFFECTIVE: May 22, 1996 _
SUPERSEDES: New

Determination of Residues of Spinosad in Bovine Tissues and Milk Using 2
Magnetic Particle-Based Immunoassay Test Kit

D. L. Young and C. A. Mibaliak
Glabal Environmental Chemistry Laboratory — Indianapoiis Lab
DowElanco

Indianapolis, Indiana 46268-1053

A JScope
This method is applicable for the quantitative determination of residues of spinosad in
bovine tissues . liver, and gtuscle) and whole milk samples at a limit of quanurarion
{LOO) of 0.010 ug/g and fimit of detection (LOD) of 0.003 pg/g. The quantitetive range is
from 0.010 pg/ to 0.50 ng/g for bovine tissues and milk. The muge can be exiended for
apatysis of samples contaming higher conceatrations of spinosad by further dilution of the
sample extract into the working range of the immnnoassay kit .

B. Erinciple

The method is based upon use of the Ohmicron Spinosad RaPID Assay test kit and the
RP'A-1 R2PID Analyzer. The antibody used to develop the spinosad immunoassay test kit is
seasitive 1o several spinosys including the major metabolites and degradates (Figure 1).
Thcﬁtmsphosyn&thcmjmmmponcﬂofspinmad.fwgewaﬁmofﬁccahbﬁﬂon
curve and subsequent quantitation of spinosad. is i todi i
individual spinosyns, but instead 1 the total residue o SpLOOSYNS.

Rﬁ&mofspinmadandiﬁdcgndaﬁmpmdnﬂsmmmwﬁmﬁmmwimm

solution and from milk with acetonitrile. An zliguot of the
extract is evaporated to dryness and reconstituted with Spinosad Sample Dilocar. The
diluted sample is thea assayed for spinosad residucs using the Ohmicron Spiposad RaPTD
Assay kit, which applies the principles of cnzynte-linked immunosocbent assay (1, 2) ta the
determination of residues of spinosad. An aliquot of the diluted sample is pipeted into 2
disposable test tube. Eozyme-conjugated spinosad and paramagnetic pacticles coated with
antibodies i cmspinosadmdmsequcnﬁallyaddedtolhcmbeandth:mixmis
incubated. During the incubation period, the spinosad and enzyme-conjugated spiscsad
compete for antibedy sites on the magnetic panticies. At the ead of the incubation period, 2
magnetic field is appiied to the particles. The spinosad and enzyme-conjugated spinosad,
which is bound to the antibodies on the particles, are held in the tsbe by the magnetic field
while the unbound reagents are decanted. Afier decanting, the particles are washed to
temove urbound enryme coujugate. The presence of spinosad is detected by incubating the
antibody-bound enzyme conjugale with an enzyme substrate (hydrogen peroxide) and a
chromoegea (3,3,5,5' -tetramethyl-beazidine; TMB), generating 2 colored product. After this
incubanon period, the reaction is stopped and stabilized by the addition of acid.

Page 1 0f 32
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. Effective Date: May 22, 1596 . e GRM 95,14

Since the snzyme-labeled spinosad is in competition with free (sample) spinosad for the
antibody sites, the level of color development is inversely propoctional to the cenceatration
of spinosad in the sample (i.e, lower residue concentrations resuit in greater color
development). The absorbance at 450 nm is measured in each tube using the RPA-L RaPID
Analyzer. Quantitation of residues of spinosad is accomplished through generation ofa
calibration curve. The calibration curve is consnncted using linezr regression after 2
In/Logit transformation of the concentration and absorbance values, respectively. The
spinosad concentration in unknown samples is calculated from the regression cquation using
the preprogrammed software capabilities of the RPA-1 RaPID Analyzer. (Note N.1.)

C. Safety Precaytions

L.

2

3.

Each analyst sust be acquainted with the potential hazards of the ragents and products
used in this method before commencing [aboratory worde. SOURCES OF
INFORMATION INCLUDE: MATERIAL SAFETY DATA SHEETS, PRODUCT
LITERATURE, AND OTHER RELATED DATA. Safety informatica on non-
DowElanco produzcts should be requested from the supplier. Disposal of reagents must
be in compliance with local, state, and federal laws and regulations.

Avoid contact of Stopping Solution (0.5% sulfuric acid) with skin and mucous
membeanes, Wear protective clothing and proper eye protection whea working with
this material. If this reagent comes in contact with skin, fush the exposed area with
water,

Vohnkandﬂxmmb!:mgmmsdmsu:hasammmm]emmnlmb:uwd
well-ventilated arexs away from ignition sources.

. Equipment (Note N.2)

1

TR Y

Autotransformer, variable (for temperature control of beating mantles}), Model
3PNIG10, Staco Encrgy Products Co., Dayton, OH 45401,

Balance, anafytical, Mettler, Model AESO, Fisher Scientific, Pitsburgh, PA 15238,
Balance, portable, Ohaus, Model CT&00, Fisher Scientific,

Evaporator, TurboVap LV Evaporatar, Zymark Corporation, Hopkinton, MA 01748,
Hammermill, Model 2001, equipped with 3/16 inch screen, Agvise Laboratories, Inc.,
Northwood, ND 58267,

Homogenizer, Polytron, catalog number PT 10 20 3500, with a [0-mm diameter

generator with saw teeth, catalog number 27 11 330-3, Brinkman I.nstmmcms. Inc.,
Westbury, NY 11590,

. Magnetic Separator Rack and Base, 60 position, catalog number A00004, Ohm:cmn

Environmental Dizgnostics Carp., Ncwtown. PA 18940,

. Mandes, heating (for reflux condensers), catalog number 0-408, Glas—Col Apparans

Co., Terre Haute, IN 47802,

. Mixer, Vortex-Genie, catalog number [2-812, Fisher Scientific.

Page 2of 32
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10. Photometer, fixed wavelength spectrophotometer RPA-IRAPID Analyzer, catajog
number A00003, Ohmicron Eavironmental Diagrestics Corp. ‘

I1. Pipeter, Eppendorf, tr-volume, (100 L, 200 ul., 250 uL), cataiog aumber 21-278-38,
Fisher Scientific, -

12. Pipetter, Eppendorf, 200-1000 kL, catalog number 21-381-204, Fisher Scientific.
I3. Pipener, Eppendorf, repeater, catalog number 21-380-8, Fisher Scientific.

14. Shaker, variable-speed reciprocating, with box camicr, Moded 6000, Eberbach
Corporation, Ana Arbor, ML 48106,

13. Timer, minutes and seconds with alarm, catalog number £4-649-14, Fisher Scientific.
E. Glassware gnd Materials (Note N.2.)

1. Boiling flasks, 250-mL, catalog number 09-552B, Fisher Scientific,

2. Bottles, glass, 8-0z (237-mL), graduated, with FTFE-lined lids, cataiog oumber
03-320-11G, Fisber Scientific. T .

3. Combitips for repeater pipet, 12.5-ml, catalog number 21-380-8C, Fisher Scieatific.

4. Condensers, reflux, water cooled, 300-mm slecve length, S bulbs, catalog number
. 07-736B, Fisher Scicatific.

5. Cultre tubes, disposable glass, 16 x 100 mm, catalog number 1:4-962-10}3, Fisher

6. Filter paper, 15-cm, pre-pleated, catalog number 03170, Schisicher and Schuell, Keeae,
NH 03431,

7. Filtering funnels, glass, 65~-mm diameter, catalog number 10-329B, Fisher Scientific,

8. Granules, boiling, Boileezers Alumina Granules, catalog oumber B365-250, Fisher
Scientific.

9. Pipet tips, Eppendorf disposable, 0.1 mL-1.0 ml, catalog pumber 21-372-4, Fisher'
Scienrfic.

10. Prpets, 10-mL disposable, catalog number 13-§78-31J, Fisher Scientific.
11. Pipets, 5-mL disposable, catalog number 13-678-25D, Fisher Scientific.
12, Pipets, 1-ml disposabie, catalog number 13-578-25B, Fisher Scientific.
13. Vials, 40-mL (1 1-dram) clear glass, caralog number 03-339-5C, Fisher Scientific.
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F. Reageats aud Prepared Soludions (Note N2.)
L. Reagents

a Acetonitrile, ChromAR HPLC grade, catalog number 2856-09, Mallinckrodt
Specialty Chemicals Company, Paris, KY 40361.

b. Methanal, ChromAR HPLC grade, catalog number 3041-09, Mallinckrodt Specialty
Chemicals Company.

c. Nitrogen, n:fngmmd hqu:d. catalog number LONE-230, Airco Gas and Gear,
Indianapolis, IN 4624

d. Spinosad RaPID Assay 100 Tube Kit, catzlog number AGGH78, Ohmicron
Environmental Diagnostics Corp. (Note N.3.).

Kit coateats includs (Note N.4.):

(03]
(v4)
(&)
@

ON

® ‘
8
@)

Spinosad Antibody, coupled to paramagnetic particles
Enzyue Conjugate

Standards (Le., calibration standands)

Quality Control Sample

Diluent/Zero Standard

Color Solution

Stopping Solution

Washing Solution

Test Tubes

e Spmosa.d Sample Diluent, catalog number AQ0Q0180, Ohmicron Environmentat
Diagnostics Corp. {Note N.4.).

f. Standard:

Obtain spinosyn A analytical standard from Test Substance Coordinator,
DowElanco, 9330 Zionsville Rd., Building 306/A 1, Indianapolis, IN 46268-1053.

g Water, OmniSobv I{PI.C grade, catalog number WX001-4, EM Science, Gibbstown,
NI 08027,
2. Prepared Soluiions
2. 80% acetonitriles209 wates (vv):

For each liter of solution, mix 800 mL of acetonitrile with 200 mb of HPLC grade
water, Allow the solunon to equilibrate,

Page 4 of 32




DowElance
Study ID: RES95144
Pags 44

Effective Daie, May 22, 1996 . GRM 95.14

G. Pregaraion of Fortifieation Stock Solutions apd Reeovery Samples (Nate N.5.)

I. Prepargtion of Fortification Stock Solutrons
a. Weigh 0.010 g of spincsyn A and quantitatively transfer 10 2 100-mL volumetric

flask Dilnte to volume with methanol to obtain 2 100-sg/mL stock salttion. Store
in the dark when not in use.

b. Pipet [0.0 L of the 100-ug/mL spinosyn A solution from Section G,l.a. to a
100-mL volumetric flask and dilute to volume with methanol to obain a 10-4g/mL
stock solution. Store in the dark when not in use.

¢. Pipet 2.0 mL of the [00-ug/mL. spinosyn A solution from Section G.1.a toa
100-mL volumetric flask and dilute to volume with methanol to obiain a 2.0-ug/ml
stock solution. Store ig the dark when not in use.

4. Pipet 100 ml of the 2.0ug/mL spinasyn A solution from Section G.l.c.to a
100-ml. volumetric flask and dilute to volome with methanol to obtain a
stock solution. Store in the dark when pot in use. ’
& Pipet 3.0 mL of tha 2 O-ug/ml. spinosyn A solution frem Section G. Le. to a 100-mL

volumetric flask and dilote to volume with methancl to obtain a 0.060pg/mL stock
solution. Store in the dark when not in use.

2 Preparation of Portification Solutions
a, Use the stock solutions from G. 1.b. and d. for fordfication of bovine tissoe samples

in Section I.1.a as foilows:

Stock Solutton

Cozcentration Stock Volume  Sample Weight Final Conceatration
pgfml ml, E BE/R
0.0 1.0 20 0300

0.200 1.0 20 0010

b. Use the stock solutions from G.1.b., ¢., d., and ¢. for fortification of milk samples in
Section L1b. as follows, thoroughly mixing the samples after fartification:

Stock Salution
Concentration Stock Volume  Sample Yolume Final Concentration
__up/mE ml mL PR
10.0 1.0 20 ° 0.500
20 1.0 20 T 0100
0200 1.0 20 0010
0.060 1.0 _20 0.003
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H. Insgument Seuings .
To obtain results from the Spinosad RaPID Assay, use the {ollowing parameter scitings on

the RPA-1 RaPID Analyzer -—
RPA-1

Parameter Abbreviation Setting
Protocol Nams Protecol Name Spinosad
Data Reduction Data Reduct Linear Regrossion
Transformation Xformation LaLgB
Number of Calibrators # of Catibrator 4
Number of Calibrator Replicates # of Reps: 2
Calibrator #1 Concentration Cal #1 Conc 0.00
Calitrator #2 Concentration Cal ¥2 Conc 500
Calibrator #3 Concentration Cal #3 Cone 150
Calibyeator #4 Concentration Cal #4 Conc 1000 -
Minimum Correladon Correlation Flag 0.990

Concentration (pg/mL) Normal Ranpe Hi 1200
Minimum Concentration (pg/mL) Normal Range Low 20
Number of Controls - # of Conwols 1
Number of Control Replicates Replicates 2
Number of Reagent Blanks # Rgt Blk o
Wavelength | Waveleagth 450 nm
Read Mode Read Mode Absorbance
Units Units pg/mlL
Precision of Calibrators Rep %V Flag 100

(1) Prepare the bovine tiss
freeze

acleaver. Then

Model 2001 Hammermill with a screen size of

ue (kidoey,
with lqui

fean, or liver) for analysis by chopping with

liquid nitrogen and grind through an Agvise

Commposite and manually mmix the tissue in a plastic bag to produce 2
bomogeneous sample. Samples shoald be stored frozen.

¢2) Thaw the sample, if pecessary. Weigh 20-g samples into 250-mL bouing
flasks using a technique that prevents the tissue from sticking to the neck of
the flask. A recommended approach is as follows: Tare the weight of the
boiling flask on the balance. Place a wide-oeck funnel on top of the boiling
flagk, ohserve the weight of the funnel, and add slightly more than 20 g of
rissue to the funnel. Using a parrow spatula, carefully wransfer the tissue from
the funnel down into the flask. Some of the tissue will stick to the funnel.
Remove the funnel and observe the weight of the flask and tissue. If
necessary, add more tissue using the same technique.

3

For recovery samples, add the appropriate volume of the forufication solution
as described above in Section G.2.a.
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(4) Add 50 mL of 0% acetomtrile/20% water and blend the sampie on high speed
for -2 minutes usieg a Polytron homogenizer with 2 10-mm diamerer
generator and sawtooth blades. Add 50 mL of 0% acetonitrile/20% water to a
100-mlL graduated cylinder and rinse the blades by blending on high speed for

-10 seconds, Combine the rinse with the blended tissue solution in the
250-mL boiling flask for a total extraction volums of 10¢ mL.

(5) Addappmxima(dngofboﬂinggmnulaluthzﬂaskandplmmaheatjng
mantle. Attach the flask to a chilied-water reflux condenser and hea the
samples to reflux for approximately 1 hour. A setung of 40 £5% of fitll scale
on the variahle autotransformer has produced sufficient heat to bring the
solution to boil within 15 minutes. Adjust the setting s needed. {Note N.6,)

(6) After heating for | hour, tumn the maatle off; but allow the chilled water
coutinte cocling the candenser, Carefully raise the hot flask and condenser,
and place a spatula or other suitable tool under the flask so that it will be
pmﬁnpabowlh:haﬁngmﬂclofmiﬁmmﬁngoﬂhcﬂash Allow
the o cool until it can be safely handled,

[¢] anovetﬁeﬂask&nmhmandmp:heﬂaskwwsohmtlm
Tnmfuthew:mﬂzkmaboodunﬁltbemplchumnlcdmappmﬁmndy
room temperanrre,

(8) Filter the supernatant extract through pleated filter paper into an Sz gradoated
glass bottle,

. 9 Tra.ns:fu-].0mLof:hcntraainmaw-mL(ll-d:am)c[cughsssampleviaL
{10} BvaporuemdmnsingamrboVnpcvaponerS'C.spdN;).

(11} Add 10.0 mL of Spinosad Sample Diluent to each vial, cap the vial with the
PTFE-lined closure, and vortex for 20-30 seconds.

(12) Dilute fortified sample extracts containing greater than 0.050 pg/g (ie., a 1:10
dilution by adding 0.5 mL of diluted sample extract to 4.5 ml. of sampic
diluent into & new vial).

(13) Assay each sample following the procedure in Section L2, If a sample

contains move than 0.050 pg/g of spinosad, perform an additional 1:10 dilutson
of the sample from L1.a (11) and reassay.

b. Milk:

(1) Thaw the milk and shake tharoughly to yield a bormogenous sample. Transfer
5.0 mL into an 11-dram clear giass sample vial

{2) For recovery samples, add the appropriate volume of the fortification solution
as described above in Section G.2.b.

(3) Add 20 mL of 2cetonitrils 10 each sample,
(¢} Cap cach vial with a PTFE-lined closure and shake the sample for a minimum

of 30 minutes on a reciprocating shaker at approximately
. 180 excursions/minute.
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(5) Transfer 1.0 mi of the 2cetonitnle extract from Step I.1b. (4) 10 20 [ 1-dram
glass s.a:;_]ple vial. The protein portion of the milk will be coagulated in the
acetonitrile. ..

(6) Evaporate to dryness using a TurboVap evaporator (45 "C, 8 psi No). .

(M Add 10.0 oL of Spinosad Sampie Diluent to each vial, cap the vial with the
PTFE-lined closure, and vartex for 2030 seconds.

(8) Dilute fortified sample extracts containing greater then 0,050 ug/g (ie.. a 1:10
dilutien by adding 0.5 mL. of diluted sample extract to 4.5 mL of sample
diluent into a second vial),

(9)  Assay each sample following the procedure in Section L2, If 2 sample
contains more than 0.050 pg/mL of spinosad, perform an additiopat 1;10
diluntion of the sample from L1.b. (7) and reassay.

2. Assay Procedurs

Conduct each test in an individual test tube, Duplicate tests of a sample or standard
constinuts  single analysis, A standard curve and the iate control and recovery
samples must be included in each analytical batch. For details, cousult the
Spinosad RaPID Assay Kit Insest (Appendix A).

Remave 2ll kit reagents from refrigerated storage and allow them to equilibrate t room
. temperature. A minimum of 30 minirtes is recommended for warming.

a. Turn o the RPA-T Photoanalyzer at lcast 30 minutes priar to measuring absorbance
in the completed assay. Sec Section L3, for operasion instructions.

b. Labe] 15t mubes for standards, controls, and samples, Place the tmbes in the proper
rack pesition. Be sure that the rack is removed from the Magnetic Sepamtor,

. Critical step: Accurate delivery of the correct sample volume and proper
pipeting technique in this step axe critical to obtaining accurate and precise
data. Add0.20 mL of the dard, quality I, or sample wm each test mbe v
using sn Eppendorf pipenter. Pipes each sample or standard directly to the bottom
of the tibe; avoid liquid adbhering to the sides of the test tube. Use a fresh piper tip
for each standard and samgple.

d. Using an Eppendorf repeater pipet equipped with a 12.5-mL Combitip, 2dd 0.25 ml,
(Dial Setting = |) of Enzyme Conjugate down the inside wail of each tbe.

¢. Thoroughly mix the Antibedy Coupled Paramagnctic Particles by swirling the
botile. Avoid vigorous shaking and foamning.

f. Using a repeater pipet equipped with a 12.5-mi. Cowbitip, add 0.50 mE (Dial
Setting = 2) of the Aatibody Coutpled Paramagnetic Particles down the inside wail
of each tube. .

& Whea dispensing of the magnetic particles is compieted, mix the sampies by either

geauly vortexing (Vortex setting = 3-4) each wbe for 1.2 seconds or by gently
swirling the entire rack for a few seconds.
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L Incubate for 30 minutes 2t room remperature.

i, After the incubation period, combine the rack and the magnete base. Seat ail tubes
by pressing them into the base, Allow 2 qunutes for the particles to separate.

Jj. Do not separate the tube rack from the magnetic base. Using a smooth motion,
invert the combined rack assembly over a collection container and pour out the tube
contents. Keepmenckmvemdmdmuxblmmemmbenmonmemllaym
of paper towels,

k. Using a repeater pipet equipped with a 12.5-ml. Combitip, add 1 mE. (Dial
Sening =4) of Washing Solution to each twbe. Wit 2 minutes. Decant the
‘Washing Solution § mto an appropriate collection container using the technique
described i Step L2,

1. Repeat Step L2k

m. Remove the tube rack from the magnetic separator and then add 0.50 mL of Color

Sohition using a repeater pipet equipped with a 12.5-ml. Combitip (Dial
Setting =2).

n. Gently vortex each tube for 1 w 2 seconde.

o. Incubate for 20 minutes at room temperature. During this incubation, dispense
aﬂ:gnm::lylmLofWashmgSolnmmadmmbefutuscasanmmm
bl .

p- Atmccadofthcmhmonpenod.addo.SmLemeppmgSolmonmmhmbe
u.smgampamrpipeteqmppadwt a 12.5-mL Combiup (Dial Setting = 2).

q- Analyze each tubo using the RPA-1 RaPID Analyzer within 10 mintites afier adding
the Stopping Solvtion.

The RPA-1 RePID Photometric Analyzer is pre-programnmed with the protocols for
several RaPID Assay procedures. T'hefollomngsaepsdesmbchuwwsetupmdmn
the amalyzer to measure absorbance in the tabes for the Spinosad RaPID Assay.

a, Switch on the instrament and allpw it to warm up at least 30 minutes prior to use.
The RPA-1 RaPID Analyzer will perform a self test. If all perameters are
satisfactory, the "SELECT COMMAND" prompt will appear.

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

c. At the "RUUN PROTOCOL" prompt, scroll through the protocols using the arrow
keys until *SPINQSAD" appears. Press "ENTER™.

d. At the "SPL. REPLICATES" (sample r:p[u:a!cs) prompt, press "2" to indicate the
pumber of replicates for cach sample, then press "ENTER",

e. At the "BLANK TUBE/INSERT TUBE" prompt, insert the tube with | mlL of
Washing Solution. Thbe display will briefly read “"EVALUATING TUBE" thea
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"REMOVE TUBE" and the instrument will produce an audible beep indicaung that
the absorbance fias been measured. After hearing the beep, remove the be.

I. Atthe "CAI. #1 REP. #I/INSERT TUBE" prompt, insert the {irst replicate of the
first standard/catibrator (0.00 ng/ml). Remove the aibe after the beep.

g Follow the prompts on the instrument display uatil all of the standards have been
measured. The rube order is impormant. The RPA-1 RaPID Analtyzer has becn ~
programmed to evaluate the standards in ascending arder, in duplicate, starting with
0.00 ng/mi.

b After all the standards have been evaluated, the instrument will repart the equation
of the line, the transformed data and the standzrds data.

i. Insert the control tubes at the "CINTRL. #1 REP. #1° and "CINTRL. #1 REP. #2~
prompis. The instrumwen will report the caleulated values for each replicate of the
control sampie,

j- Evaluate the results for the standard curve and the control samples. At the “EDIT
CAILIBRATORS YES/NO™ prompt, press "NO™.

k. Atthe "SPL. #1 REP #1/INSERT TUBE" prompt, insert the first satple tube,
Remove the tube zfter the beep.

1. Continue sample analysis following the prompts on the instrament display. Press
. "STOP" after all the sampies have boen evaluated and the results have bees reparted
by the RPA-1 RaPID Analyzer. i
4, Confimmation of Residue Ideatity
If confirmation of the residne jdentity is required, samples can be reanalyzed using

method GRM 95.03, “Determination of Sg d and Metabolites in Beef Tissues,
Milk and Crcam by High Performance Ligquid Chromatography with Ultraviolet
Detection” (3).

1. Prepare treated samples, a system (reagent) blaok, fortified recovery samples, and an
untreated control as described in Section L1. Record the weight of the trzated ssue
samples and the unfortified controls. For the fortified recovery samples, rocord the
weight as 20 g, so that the concantrarion will accurately reflect the dasired fortification
levels and the resulting values may be used for the statisticzl calculation of the LOD
and LO<Q obtained during the stady. (The use of slighty different weights for the
fortified recovery sarmples would skew the LOD and LOQ calculaions that are based
upon standard deviation by slightly changing the concentration in the fortified samples.)

2. Use the RPA-1 RaPID Analyzer to calculate the uncorrected residue result from the
waleulated standand curvs as discussed below in Section Ko

3. If desired, correct the residue result for the analytical batch recovery as follows:
Corrected residue (ng/mL) = uncorrected residue (ng/ml) x 100%
R
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whers: Rq= the average % recovery from fortified samples.
K Calculations
L. Standad Curve
The RPA-1 RaPID Analyzer contains preprogrammed data reduction capabilities which
calculate a standard curve for each analytical barch using the absorbances of the baich
standards. The calibration curve is constructed by lincar regression after performing a

InLogit data transformation of the concentration and absorbance values, respectively
(Figtre 2). .

The regression equation is :

Logit -BB_Q ={slope x ln(Conc)]+ Y intercept

Where:
B B/Bs
Logit — = lg———
B e icBB
B = the absorbance measured at a specific spinosad concentration
B, = the absorbance measured for the 6.00 ng/mL standard
Cong = the spinosad concentration of the standard

2. Calculation of Spingsad in Sarples
The RPA-1 RaPID Apalyzer will calculate the concentration of spinosad in each r
unknown sample vsing the preprogrammed data reduction parameters (Mots N7 It
will report the absorbancs value and caleulated spinosad conceatration for each
replicate of each sample tisbe as well as the mezn zhsorbance, the mean spinosad
copceatration and the percent coefficient of variation (BCV) of the duplicate
measurements for cach sample. The mean values are the fnal result for each sample.
To calculate the coneentration of spinosad in a sample, use the following equation:
Concentration = ¢*

Where:

Logit— - Y intercept
—_Bo
slope

as=

Examnple:

Milk sample fortified at 500 ng/ml., rack positions 31 znd 32, from analytical set
080395CDLY (Figure 3):
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Mean absorbancs (450 nm) = 0.373
B 0373 . -

Be 1194
= 0312
Therefore:

B 0312
Lot =l a2 DL

=In (0.453)
= 0.791
To calculate sample coacentration:
—0.791 — 4.576
Concentration =c[ -0.808 ]

=766.9 pg/ml, (in diluted extract)
. =0.767 ng/m. (in diluted extract)

MF = Extraction Solvent Volume + Sample Volume (Ml 4 Final Dilution Factor

Sample Volume (mL)
Therefore: -
MF =20 mL +5 ml x 100
SmL
=500 -

5. Caloulation of the Final C ion in Dilited Samp]

Final Concentranon = Measured Concentration x Method Factor
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From K.2. and K.4.:

Final Concentration (ng/mi} =(.767 ng/mL x 500
Final Conceatration =383.5 ng/ml,

6. Caleulation of Percent Recovery.

The perceat recovery for the quality contro] sample or [ortified samples is calculated as
follows (Note M.8.):

Calcuiated Concentration - Blank Congentration

% Recovery = Fortificd Conccatration X100
From K.5.:
% Recovery = m&;lg.%lﬁmx 100
= 76.7%
L. Quality Comired
L Iytical Batch Defiaitt —
. An analytical batch of samples is defined as a group of 60 tubes. The size of the baich

is based on the capacity of the magnetic separtor mck. An analytical batch of less than
60 tubes can be analyzed. The first 10 mbes (rack positioas I- IO)a:eusndt’urduphm
analysis of the four standards and a quality control soluticn. Following the quality
control solution, up to 25 samples (recovery or study samples) may be analyzed in
duplicate (2 tubes). If more samiples are to be analyzed than can be accommodated in
unenck.thnmmnmgsamplushmxldbema! 23 a distinct 2ualytical batch with =

A quality control onconmmnngOnglmLofspmosynA(supphedwnhtb:ht:
Section F. 1.4 (4)) should be analyred at the beginning of every batch of samples (rack
pusmonsgand 10). The quality control solution should be assayed in the same manner
as all other samples. Use the results obtained from analysis of the quality controb
solution to determine whether the assay was properly executed (see Section L.d.).
Additional matrix fortified recovery samples should be analywd to further ensure
proper cxecution of the method.

3. Sumdy Samples

All study samples should be analyzed in duplicate. 1f the concentration of spinosad
exceeds the range of the assay, prepare a 10-fold dilution of the sample (e.g., 0.5 mL of
sample + 4.5 mL of Spinasad Sample Dilucat ), and then assay the diluted sample
aliquot. Multiply the result by the appropriate method factor to obtaia the final result.
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4, Critena for Accepance of an Analvtical Batch

The correlation coefficient for the linear regression of the calibration curve should be

greater than 0.990, The %LV should be less than 10% for each duplicate pair of
standards, The BCV should be less than 20% for the quality control sample, and the

recovery value should be within £209% of the expected valve (i.e, 0.4-0.6 ng/ml.). If

. the data fzil to meet these performance criteria, the analyst should evaluate the results,

determine the potential source of the variation, and repeat the analysis if necessary.,

Calibration and quality control data generaied during validation of this method are

graphed and summarized in Figure 2.

5. Specificiy/Sensitiyi

Several analops, metabolites and degradates of spinosad have beea tesied to determine
whether the Spinosad RaPID Assay test kit will detect their preseace in a water sample
(4). In general, the assay s seasitive (e < 2 ng/mlL) to factors which bave litle or no
modification to the gimethylpyranosyl ring. The assay is relatively insensitive

m>50ngme)toﬁctouordegmdammwmchmcandxylpjmnsyk fing portion
of the molecule bas been madified or is missing (Figure 1). The level of sexsitivity is
oot equivalent for al] factors. Thus, when a mixmre of spinosyns and degradates are
present in a sample, the 2ssay response generated by the individual spinosyns is not
additive.

6. Interferencss

Thirty pesticides, sixteen inorganic compounds and eight additional organic compounds

. were tesied for the potential to interfere with conjugate bmdmgmtbeasay (4)
(Table I). The only compound which exiribited an Isp conceatration below 10 mg/mi,
msm*bendanm(lmcs_iﬁmgfm[.). The 1sp concentration is the concennation which
results in a 50% inhibition of conjugate binding to the available antibodics. Ia
comparison, the Isp for Spinosyn A is approximately 0.0003 mg/ml.

7. Mogificats 1 Potenial Probl

No modifications to the assay procedure are rocommended. This procedure is for nse
on bovine tissue and milk samples generated during a dairy feeding study. Vaiidation
of the method for analysis of other sample matrices would be requured prior to
implementing this method for sample analysis.

M. Results and Discussion
1. Method ¥alidagion
A Recovery Levels and Precision
A method validation study was conducted to determine the recovery levels and the
precision of the residue method for spinesad in bovine tissues (kidney, liver, and
muscle) and milk. The results are summarized by sample type and fortfication -
level in Tables I-V. Average recovedes of spinosad for all matricss over all

fortification levels ranged from 77 to 84% and the coredponding relative standard
deviations ranged from 7 to 11% (Table VI).
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b. Suandard Curve Linearity

The carrelation coefficient (r2) values for the linear repression equations describing
the absorbance as a function of standard concentration ranged from 0.9983 to
10000 for 20 analytical batches analyzed during the method validation.

¢ Limits of Detection and Quantitation

Following a published technique (5), the LODs and LOQs were calcufated using the
standard deviation from the resulzs of the fortified recovery samples at the targeted
LOQ, which was 0.010 g/g. The LOD was calculated as thres tires the standard
deviation (35), and the LOQ was calculated as ten times the standard deviation
{103). The calculated LOD ranged from 0.0018 to 0.0024 p.gfg. and the calcutated
LOQ ranged from 0,006 to 0.008 3:g/g over all matrices (Tablo
samplafomﬁeduomuglg dcmaablnmaﬂofthempktypu.ﬂmeby
verifying the targeted LOD of 0.003 pgfg. Although the methiod has an LOD of
0.003 pg/g, numerical values sbonkd be reparted es less then the LOQ
(<0£lOngg)fmmﬁ!mlha:mabove:he[DDbmbdowlh=nhdmwQ
becanse these residoe levels cannot be reliably quantitated.

2. False Positive/False Negative R

Unfortified control samples (matrix blzoks) and sampies fortified at the LOD
(0.003 pg/g) were analyzed during the srudy to determine the false positive and false
negative rate. A false pesitive result occurs when residue at or above the established
LOD is found in a control sample known to be fres of analyts (6). A false negative
occurs when no residue is detected in a sample fortified at the LOD. There were no
false positives from the unfortified control samples and no false negatives repoted
from the LOD fortified samples agalyzed during this stody,

The average accuracy and precision values prescated from the data i Tables ITI-VE are
within the fe mge of 70-120% for all rarices af 2ll fortification levels, These
cstimates include data generated by muitipie analysts on multiple days (7).

. Confirmatory Method . : -

The detection and/or quantitation of spinosyns A, B, D, and N-demethy! spinosyn D in
bovine tissues and milk can be confimned by HPLC {3).

A direct comrela2tion between this method and the existing HPLC methodology has been
performed (8). Data from a dairy feeding strdy indicate that both methods yield
comparable results of total spmosad residues. Statistical calenlations from analysxs of
milk, kidney, 2nd lean bovine tissue samples resuited in a correlation coefficient of
approximataly 0.95. )

. Assay Time

The time required to anatyze a typical analyuca] batch (25 samples or tecovenes, four
standards and the quality conrol sample in duplicate) in bovine tissuss or milk 15 from
5to 7 hours.
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N, Notes

1.

The method validation was performed using spinosyn A for the forufication of the
recovery sampies. Spinosyn A is the major component of spinosad, comprising
approximately 76% of the technical grade spinosad. It is available as an analyucal
standard with consistently high purity and was therefore deemed the best chotce for
foriification of the recovery samples. Additional recovery samples fortified with
technical grade spinosad were also assayed. Recoveries found in fortified muilk samples
ranged from 66 10 81% and from 68 10 73% in bovine tissues. Technical

spinosad more closely represents the test substance administered in the feeding study;
however, it extbits Jot-to-lot variability in its percentage of the individua] spinosyns.
This can effect the recovery calculations when analyzing total spinosad residue.

2 Equiﬂemnghsmmmﬁals.mgegm.mdchmkalseqnimm to thase specified
may

. Standard solitions can be prepared at other conceatrations by making

subsstituted with the understanding that their performance must be confirmed by
appropriate tests. Common laboratory suppiies are assumed to be readily available and
are not listed bers.

. Ouly the Ohmicron Spinosad RaPID Assay test kit may be used for performing this

method. Cther test kits should not be su

. Refrigerate all kit reagents and sample diluent at 2-8 *C. Do not freeze. Reagents may

be used until the expiration date printed oo the labels. The test tubes requirs no special
storage conditions and may be stored separatety from the kic reagenty. .

appropriate
dilutions. Store the solutions in a location that is protected from light, but avoid the use
of amber glass containers. Some spinosyns have found to gragually adsoch onto
amber glassware. Only clear glass volumetric flasks should be used to prepare
foetification stock soltthions,

If chilled water is used to cool the reflux condensers, the volume of the extraction
solution has not been observed to decrease during the reflux procedure. However, if
chilied water is not used, acevrately mark the initial fluid level on the boiling flask, and
add extraction solution to return the volume to the jnitjal level after the refluxed
solutions have cooled to approximately room temperature.

. The following information may appear as part of the raw daa rebon:

"x.xx nd” (i.¢., 0.04nd) indicates that the caleulated concenteation is below the LOD.
The result should be reported “not detected™ and the LOD should be noted.

"nd " indicates the absorbanes measured is greater than or equal to the absorbance of
the 0.00 ng/mL. standard; therefore, a concentraion cannot be calculated. The result
should be reparted as “not detected™ and the LOD should be noted.

"x3oc HI ~ {ie., 1.31 HI) indicates that the calculated value excesded the upper raage of
the assay. The sample should be diluted (e.g., 1:10) with Spinosad Sample Diluent and
then re-analyzed.

Measored concentrations in blank samples which are between the LOD and LOQ may

be subtracted from the sample results. The aralyst should recognize, however, that 2
conceatration measured between the LOD and LOGQ may be inaccurate.
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"Thie informaticn herein 15 presented @ good faith, but no warranty, cxpress or tmplied, is given
por is freedom from any patent owned by DowElanco or by others ta be inferred. In the bands
of qualified personnel, the procedures are expecied to yield results of sufficient accucacy for
their intended purpeses, but recipicats are cautioned to confirm the reliability of their
techniques, equipment, and standards by appropriate tests. Anyone wishing to reproduce or
publish the material in whols o in part should request written permission from DowElanco.
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Tablsl. Compounds Tested for the Potennal to Interfers in the Spinosad RaPID Assay Test Kiv

Pesticudes Qrganic compouads inorganic compounds
Alachlor N-Acetylglucosamins Caleium (chloride dihydrate)
Aldicarb Aflatoxin Bl Copper (chlonde)
Azinphos methyl Aflatoxin Gl Iron {chioride hexahydrate)
Carbaryl Humic acid Magnesium (chloride hexahydrate)
Carbendazim p-Lactose Manganese (chloride)
Carbofuran Methy{ sleate Mercuiric (chigride)
Chlorothalondl Polyoxin D Nickel (sulfate hexahydrate)
Chlorpyrifos L{+) Rhamnose Nitrate (sodium)
Chiorpyrifos methyl Peroxide (hydrogen)
ARAZIDS Ppasp!uk. (sodium, heptahydrate)
24D Silicates (sodium
Dicamba Sodivm chloride
Dinosch Sulfate (sodi
EPN -?gll.ﬁtc (Mdi(sm:gx
Iprodine osulfate (sodium, ydrate)
Malachion Zine {chloride) peuial
Metalaxyl
Methamidophos R
Methiocarb
Methomyi
. Metribuzin
Parathion
Parathion methyl
Picloram
Procymidone N
Propachlor
Thiahendazole
Triclopyr
Vinclozolin
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Table ll.  Summary of Net Recovery Datat for Spinosad in Bovine Kidney

Spincsyn A
Added, —NetPercentRecovery
ne/g n Range X 5. RSD
0.0 7 Nt ND - . - -
0.003 3 TTNA® NA -~ -
0.010 0 : £68-84 78 57 73
0500 3 7883 ‘81 26 3z

t Net perceat recovery is the gross (uncorrected) recovery minus the background interference in
the corresponding control samnple. (Nooe of the control bovine kidney samples cootained a
interference.) .
B ND == None detected at a detection Limit of 0.003 ng/g.
¢ NA = Notapplicable. Analyte was detected, but it was below the 0.010-pg/g LOQ.
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Table III. Summary of Net Recovery Datas for Spinosad in Bovin€ Liver

Spinosyn A
Added, —  NetPeremRecovery ..
uglg o Range X s RSD
0.0 .10 NDb ND - -
0oy o 2 NA® Na - -
Q.010 10 64-86 76 7.1 93
0.500 4 . 79-85 82 26 3.2

3 Net percent recovery is the gross (uncorrected) recovery minus the background interfarence in
the corresponding control sample. (None of the control bovine liver samples contained 2
background interfereace.)

b ND = None detected at a detection limit of 0.003 pg/g.

¢ NA =Not applicable. Analyte was detected, but it was befow the 0.010-pg/g LOQ.
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Table [V. Summary of Net Recovery Data® for Spinosad in Bovine Muscle

Spinosyn A
Added, Net Percent Recovery
ugle a Range 3 f RSD
0.0 .1 NDb ND - -
0003 . .73 .. Nae NA - -
Q.01 13 69-86 78 6.1 T8
0.100 3 T e873 i 25 35
0.500 6 1579 e _1s5 1.9

& Net percent recovery is the gross (uncorrected) reco minus the background interfererce in
the corresponding control sample. (None of the controi bovine muscle samples contained a
background interference.) "

b NI = None detected at a detection limit of 0.003 pg/g.

¢ NA = Not applicable. Acalyte was detected, but it was below the 0.010-pg/g LOQ.

Page 21 of 32




LIS

. Effective Date: May 22, 1996

Tabie V. Summary of Net Recovery Data* for Spinosad in Bovine Whole Milk
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Page 6T
GRM 95 14

Spinosyn A

Added, ————— NetPerpentRecavary
ugfml o Range X s RSD
0.0 15 NDb ND - -
0.003 5 NAS NA - -
0.010 20" 74-100 “89 7.9 8.9
0.100 3 67-77 i) 45 62
0.100 6 66-81 71 5.4 7.6

(TGAIM
0.500 9 74-81 T7 21 27

* Net percent recovery is the gross (uncorrected) recovery minus the background intedference i

the coresponding control samp
a background interference.)
b ND = Noe detccted at a detection limit 0f 0.003 pg/mL.
¢ NA = Not applicable. Analyts was detected, but it was below the 0.010-

le. (None of the control bovine whole mulk samples contained

ugfmL LOQ.

. 4 TGAI = Technical grade of active ingredienz, Uncorrected for purity of 83% Spinosyn A + D,
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Table V1.  Statistical Summary of Qveralf Recovery Data {or Spinosyn A in Bovine Kidney,
Liver, Muscle, and Whole Milk

Added, Percent Recovery
Matrix pg/mL or pg/g n Range X " s RSD
Kidney 0.010-0.500 14 68-84 78 62 19
Liver 0.010-5 00 19 64-86 7 7.5 9.7
Musele 0.010-0.500 2 68-8G 77 54 7.0
Milk 0.010-0.500 32 67-100 84 .92 11.0
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lated Limits of Detecuon and Quantitauon {ug/g) for Spinosad in Bovine
dney. Liver, Muscle, and Whele Milk

Matnx nt A s¢ LOD¢ LOQ*
Kidney 10 0.0078 0.0006 0.0018 . 0.006
Liver 10 0.0076 0.0007 0.0021 0.007
Muscle 13 0.0078 Q0006 0.0018 (.006
Milk 20 _ 00089 0.0008 0.0024 . 0.008

+ Numiber of samples fortified with spinosyn A at 0.010 ug/g or 0.0 pg/ml .

% Mean values of the net results

c
d
e

for the 0.010-ug/g or 0.010- pg/mL recovery samples.

Standard deviation of the net results for the 0.010-pg/g or 0.010-:g/mL. recovery samples.

Calcutated LOD (35).
Calculated LOQ (05).
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CH,
O
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T OR,
Spisesyn Ry R Re Rys By Ry Ry Re
A Me Me H Me Et Me Me Me
B H Me H Me Et Mz Me Me
D Me Me Me Me Et Me Me Me
N-Demethyl D H Me Me Mo Et Me Me Me
Me = Methyl
Ez = Ethyl
H = Hydrogen

Figure . Smucrures of Selected Spinosyns
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1.5
i
0.5
9
@
g o
g
3
05
-1
A5 et T T T
2 3 4 5 [ 7
. In Spinosad Conc (pg/mL.)
Concentration, Absorbance, Laogit
pg/ml 1n {Conc) 450 nm B/Bo (B/Bo)
0.00 NAs 1.194 NA NA
50 391 0.952 0.8057 1422
250 552 0.629 0.5268 0.107
1000 R 691 0.322 02697 -0.956
2 MA = Not Applicable.
Slope =-0.808 _
Y-intercapt = 4576

Correlation coefficient (r2) = 1.0000
Quality Control Soluton = 0.573 ag/mL

Figure 2. Standard Curve for Analytical Set 080895CDLY
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DowElanca Protocol Number RES95144 Matnx MILK
Anslyst DEBRA YOUNG Agalyts XDE-10§
Anstysis Daze Time Method a5
Suart fla b 4.40PM -
End 395 443PM
Batch information: Instrument Settings:
Bach 1D # 030395CDLY [escrumens protocel  103PGML
Dty Reducgon Lian.Ragression
Data Filename 020395C.DLY Tansfomaton  LalgB
Read Mode  Absorbance
Conc Lot number Eaxp. dite Wrweleagth 450 am
Kt 230638 o3 Unics POML
Zro 0 950634 09 rani 3 501000
Standard 1 50 950630 09
Standard 2 30 950631 0995
Sandard 3 000 930632 0593
QCsamgle 500 950633 0993
Calibrator Data:
Observed Absorbanee
v Aot Xt 5 % dul¥: %CV
(pg/ml) 0 LG4
0 1224
Mezn 0 . a5
50 A4 ~10.107 3589 <2330
50 0930 07T 6071 17.60
Mem 0 [+ 17 £250 49.75 050 446
50 aen 9 dka .
=0 0636 -3.533
Mezn 230 0.629 717
1000 0320 3133
1000 03 -14.505
Mean 1000 [1krr] -3.733
Transformed data:
- P—
c : ‘
] N 1,421
250 352 0.108
1000 £91 0993
Quality control satnples:
Mean Men
Rack posttion bsort [ Absot C i %R y %OV
9 0438 568 62 .
10 0.434 57725 D.AE_ 57291 s [.1
Comments:
| SECOND ANALYSIS. ANALYST 1. TGAI FORTIFIED SAMPLE REASSAYED

Figure3.  Analytical Batch 080395CDLY
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DowElancs Protocot# RESS5144 Meinx  MILK
Anatyst DEBRA YOG Analyts  XDE-16S -
Batch 1D # Q80CgSCOLY
Data Rlaname 080335C.DLY -
Analysrs Date ]
Rack Lone, Meart Maazneand, Conc. Cor  Final conc
SarpletD  posiion Rep#  Absambance (pg/ml) absorbance (pg/ml) WOV Fact  (pg/mL)
o1 1 1 1304 nd
12 2 1251 nd
mesn 50.0 -
02 13 1 1325 L]
14 2 1.200 nd
mesn 50.0
-] 15 1 1.330 nd
16 2 1288 nd
mean S0.0
04 17 1 1275 g
18 2 1.352 nd
mean 50.0
05 19 1 1.208 nd
20 - 2 1305 nd
meRn 0.0
101 21 1 0,734 161.97
2 2 0743 15808 .
mean 0.738 159.m 26 500 79515
10-2 23 1 a7 174,92
24 2 T 181.97
mean 0728 168.44 54 500 8an0
102 25 1 9736 160,76
28 2 -aTie 180.07
mesan 0.rn 17042 30 500 85210
104 27 1 0.764 142,13
23 2 0695 19213
mean 0728 167.13 12 500  s3sss
10-5 23 1 0.753 144.84
30 2 o782 149,82
mensn 0.756 14733 24 504 7366.5 -
500-1 31 1 0375 761,54
<-4 2 [=F-ra] TTA0R
mean 0.373 7578 12  500.0383890.0
500-2 o} 1 Q.366 T9az2s - .
34 2 0.380 743,30
mean 0373 TeaTy 46  500.03841350
500-3 as 1 0381 73738
36 2 4347 873.08
menn 0364 80522 11.9  500.0402610.0

Figure 3. (Con't.) Analytcal Batch 080395CDLY
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DowElanca Protocoid RES9S144 Many MILK
Analyst DEBRA YOUNG Aralytz=  XDE-105
BachID ¥ 080395CDEY
Cata Filename 080395C DLY
Analysis Date 4395 —_ N - .
Rk Cone. Mean Mencinc Cone Com Fimal conc,
Samplz ID poshion  Rep # Absorbance  (pgfml) absorbance  (pg/mLy  RCY Facx (pg/md)
[00TGAI-1 » 1 4T3 12369
38 2 075 16138 .
nexn 0.763 14353 7.6 shon 717650
109TGAL-2 E] 1 am 13735
40 2 0762 143.24
mean 2767 40 3.0, 500. 01400
100TGAL2 41 1 0.791 12520
2 2 765 14159
mean 2778 87 _ 5000 66700.0
0 4 1 Empry Empty
“ ] Emmpty Expty
mean Ewpty FEwmpty Empty 10 Eewty .
0 45 1 Empey Empey
45 2 Emgty Empey
mean Etpty Empty Empty 1.0 Hm)
o 47 1 Empty Empey =2 . =
48 T . Beagey Empey
fmesn Empey Ewpty Fapty 10 Eeply
L 1 1 Bmpey Empry
30 2 Empy Empty
mesn Empty Empty Empty 10 Empty
[T 1 Empty Empty
2 2 Empry Empey
mesn Empty Empty Empty 10 Empty
o 53 i Empry Empey
. ‘54 3 Exmpty Empty
mean —Enpty  Eopty Fropty 10 2 Eapty
0 55 1 Empty Empty
55 2. Entpty Empty
mean m Empty Empty 18 Empty
[ -4 1 Empty Empty
18 2 Empty Empty
mean Empty Empty Empty 10 Empty
2 55 1 Empty Empty
] 2 Empty Empty
mean Empty Emply Empty 18 Empty

Figure 3. (Con't.) Analytical Batch 080395CDLY
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