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Executive Summary

This analytical method, 115-00, is designed for the quantitative determination of avermectin
Bla, avermectin B1b, and 8,9-Z avermectin Bla in water using LC-MS/MS (see Table 1). The
method is quantitative for the analytes at the stated LOQ of 0.05 pg/L. The LOQ is greater than
toxicological levels of concern for estuarine/marine invertebrates at acute (0.01 pg/L) and
chronic (0.00035 pg/L) exposure durations. The independent laboratory was successful at
validating the method at the first attempt, following minor modifications to more closely
reproduce the method.
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Table 1. Analytical Method Summary
MRID -
Analyte(s) by | Environmental | Independent | EPA |Method| _ . | Eilie;
- - P . IMatrix Registrant |Analysis| Quantitation
Pesticide Chemistry Laboratory |Review Date (LOQ)
Method Validation
Avermectin
Syngenta
Bla, Cro LC-
Avermectin 45906203 45906204 X | Water | 6/12/02 P 0.05 pg/L
Protection, | MS/MS
Bilb, & 8,9-Z Inc
Avermectin Bla ’

I. Principle of the Method

Fortified water samples are treated with acetonitrile to desorb analytes from container surfaces.
An aliquot (75-mL) is removed and partitioned with two 20-mL portions of dichloromethane.
The organic portion is evaporated to dryness and reconstituted in 50% (v/v) acetonitrile/water for
analysis with LC-MS/MS. The method quantifies avermectin Bla, avermectin B1b, and 8,9-Z
avermectin Bla in water at the stated LOQ of 0.05 pg/L.

1. Recovery Findings

Mean recoveries and relative standard deviations (RSD) were within guideline requirements
(mean 70-120%; RSD <20%) (i.e., the method is quantitative) for each analyte.

Table 2. Initial Validation Method Recoveries for Analytes in Surface and Ground Water

Analvte Fortification| Number| Recovery Mean Standard |Relative Standard

y Level (units)| of Tests |Range (%)| Recovery (%0)| Deviation (%) | Deviation (%0)
0.05 pg/L 10 73-104 91 11 12
Avermectin Bla 0.5 pg/L 10 80-105 91 6.7 7.4
10 pg/L 10 85-102 92 6.2 6.8
0.05 pg/L 10 76-111 93 11 12
Avermectin B1b 0.5 ng/L 10 84-110 96 6.8 7.1
10 pg/L 10 91-110 98 6.9 7.0
0.05 pg/LL 10 88-107 100 53 53
8,9-Z Avermectin Bla| 0.5 pg/L 10 93-120 104 9.4 9.1
10 pg/L 10 101-121 110 8.4 7.6

Table 3. Independent Validation Method Recoveries for Analytes in Surface Water
Analvte Fortification| Number| Recovery Mean Standard |Relative Standard

y Level (units)| of Tests | Range (%0)| Recovery (%)| Deviation (%) | Deviation (%)
. 0.05 pg/L 5 81-96 87 5.5 6.3
Avermectin Bla =55 s 88-99 93 44 47
. 0.05 pg/L 5 67-94 83 10 12
Avermeetin BIb =" T 5 55-89 74 13 17
. 0.05 pg/L 5 75-98 85 9.6 11
8,9-Z Avermectin Bla =" 5 [ 75-100 86 9.7 11
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I11.Method Characteristics

The LOD was calculated as 4x the baseline noise in a control sample. The LOQ was determined
as the lowest fortification concentration with adequate accuracy (mean recoveries within 70-
120%) and precision (RSDs <20%). The method was reproducible for all analytes at the stated
LOQ of 0.05 pg/L. Recoveries for avermectin B1b initially included low values (<60%) at both
concentrations that were improved by reducing the HPLC injection volume to 10 pL, as stated in
the method, to reduce matrix suppression. Also, the HPLC mobile phase gradient needed to be
changed to prevent carry-over problems with the auto-sampler. Overall, however, the method
was repeatable (i.e., quantitative) with care taken.

Table 4. Method Characteristics

Avermectin Bla | Avermectin Blb | 8,9-Z Avermectin Bla
Limit of Quantitation (LOQ) 0.05 pg/L 0.05 pg/L 0.05 pg/L
Limit of Detection (LOD) 0.003 pg/L 0.003 pg/L 0.004 pg/L
Linearity (calibration curve r* " =1.000 > =0.9968 1> =0.9999
and concentration range) (0.25-10 pg/L) (0.25-10 pg/L) (0.25-10 pg/L)
Repeatable Yes, with care Yes, with care Yes, with care
Reproducible Yes Yes Yes
Specific Yes Yes Yes

1VV. Method Deficiencies and Reviewer’s Comments

The independent laboratory was successful at validating the method at the first attempt.
However, recoveries for avermectin B1b initially included low values (<60%) at both
concentrations that were improved by reducing the HPLC injection volume to 10 pL, as stated in
the method, to reduce matrix suppression. Also, the HPLC mobile phase gradient needed to be
changed to prevent carry-over problems with the auto-sampler. These changes do not appear to
reflect deficiencies with the analytical method.

The LOQ (0.05 pg/L) is greater than toxicological levels of concern for estuarine/marine
invertebrates at acute (0.01 pg/L) and chronic (0.00035 ng/L) exposure durations.









