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Supplemental Method for the Determination of Spinosad and Metabolites in Cereal Grains,
Cucurbits, Legumes, Pears, Potatoes, Stone Fruits, Sweet Com Forage, Grapes, and Grape
Processed Commodities by HPLC with UV Detection

S. D. West and L. G. Turner
Global Environmental Chemistry Laboratory—Indianapolis Lab
Dow AgroSciences LLC
Indianapolis, Indiana 46268-1054

A. Scope

Method GRM 96.09.51 is a supplement to Method GRM 96.09, "Determination of Spinosad
and Metabolites in Citrus Fruits and Orange Processed Commodities by High Performance
Liquid Chromatography with Ultraviolet Detection" (1). The supplement provides recovery
data for the method with 22 additional crop matrices, including cereal grains, cucurbits,
legumes, pears, potatoes, stone fruits, sweet corn forage, grapes, grape juice, and grape wine.
The method has been validated over the concentration range of 0.01-0.1 pg/g, and it has a
validated limit of quantitation of 0.01 ng/g.

B. Principle

The reagents, equipment, and experimental procedures for the method supplement

(GRM 96.09.S1) are the same as those described in Method GRM 96.09. Residues of
spinosyns A, D, K, B, and N-demethyl spinosyn D are extracted from crop samples using
80% acetonitrile/20% water. For grape juice and wine, the extracting solvent is 40%
acetonitrile/60% dichloromethane. An aliquot of the extract is purified by liquid-liquid
partitioning prior to silica and cyclohexyl solid phase extraction (SPE). All five analytes are
separated and determined simultaneously in the purified extracts by reversed-phase high
performance liquid chromatography (HPLC) with ultraviolet (UV) detection at 250 nm.
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K. Results and Discussion

1. Method Validation

a. Recovery Levels and Precision

A method validation study was conducted to determine the recovery levels and the
precision of the residue method for the five analytes in 22 different commodities.
The results of the validation are summarized by sample type and fortification level
in Tables I-VIIL.

For all of the analytes and sample matrices, average recoveries ranged from 78% to
119% at 0.01 pg/g and from 78% to 123% at 0.1 pug/g. Most of the individual
recovery values (345 out of 360) fell within the range of 70-120%. Recovery values
of less than 70% or greater than 120% occurred with one or more samples of field
com (Table I), cantaloupe (Table IIT), snap beans (Table IV), peaches (Table V),
pears and grapes (Table VI), and potatoes (Table VIII).

Most of the corresponding relative standard deviations (54 out of 60) were less than
20% (Tables I-VIII). Standard deviations of greater than 20% occurred with
legumes (Table IV) and potatoes (Table VIII). The majority (5 out of 6) of the
results for which the relative standard deviation was greater than 20% can be
attributed to having only three data points, and it is likely that the relative standard
deviation would decrease with additional data points.

Some method limitations were discovered during the validation study, such that a
few sample matrices could not be adequately analyzed with the method. The
limitations resulted from insufficient recovery of the analytes and/or insufficient
purification of the sample extracts. The sample matrices that produced insufficient
recovery and/or interferences on the chromatograms were alfaifa forage and hay,
sweet corn stover, wheat hay and straw, and sorghum forage and fodder. Itis
recommended that these sample types be analyzed by LC-MS (2).

b. Calculated Limits of Detection and Quantitation

Following a published technique (3), the calculated limits of detection (LOD) and
quantitation (LOQ) were obtained from the standard deviation of the results of
fortified recovery samples at the validated LOQ, which was 0.01 ug/g. The LOD
was calculated as 3X the standard deviation, and the LOQ was calculated as 10X
the standard deviation (3).

For all five analytes, the calculated LOD ranged from 0.001 to 0.005 pg/g in the
22 sample matrices (Tables I-VII). These calculated LOD values support the
previously determined method LOD of 0.003-0.006 ng/g (1). Likewise, the
calculated LOQ ranged from 0.004 to 0.018 pg/g for all five analytes in the

22 sample matrices (Tables I-VIII). These calculated values support the previously
determined method LOQ of 0.01-0.02 pug/g (1).
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2. Representative Chromatograms

Representative chromatograms demonstrating the determination of the analyte residues
are illustrated in Figures 1-7. Additional chromatograms for several other sample
matrices are included in the original method (1).

3. Confirmation of Residue Identity

The identity of spinosad and its metabolites in residue samples may be confirmed by
HPLC-UYV using the alternative chromatographic column and conditions provided for
confirmation (1). If a more definitive confirmation of residue identity is desired,
confirmation by LC-MS is recommended (2). The same final solutions that were
injected for HPLC-UV determination may be injected into the LC-MS for confirmation.
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The information herein is presented in good faith, but no warranty, express or implied, is given
nor is freedom from any patent owned by Dow AgroSciences LLC or by others to be inferred.
In the hands of qualified personnel, the procedures are expected to yield results of sufficient
accuracy for their intended purposes, but recipients are cautioned to confirm the reliability of
their techniques, equipment, and standards by appropriate tests. Anyone wishing to reproduce
or publish the material in whole or in part should request written permission from Dow
AgroSciences LLC.
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