RPLC ANALYSIS OF AVERNECTIR B1 AKD IIS
a 8,9 ISOMEX IR SOIL '

So0il Study: 001-86-559%

Project Description:

Avermectin Bl and its & B,9 isomer are extracted from soil and
derivatized to yield a residue that 'is detected by high- performance
liquid chromatography (HPLC) using a/reversey-phase columm and a
fluorescence detector. Avermectin“Bla, Blb, and its & 8,9 isomer are
quantitated from an avermectin Bla curte. :-Peak height measurements are
gsed in a linear ieast-squares program.

Sample Procurement and dnalysis Dates:

Study 001-86-559R (samples and protocols) was received in four
shipments. The first set of samples {a’l depths day O and 0-2" day 7
intervals) was received, logged in, and given master log number
89- 061-992 on 2/10/89. The second set of samples (2-4" day 7 inmterval)
vas received, logged in, and given master log number 89-102-952 on
3/3/89. Tke remainder of the day 7 interval (4-12") and days 14 and 28
intervals (allg vere Teceived 3/8/89 and given master log number
89-110-992. The treated samples of bcth the 42 and 60 day intervals
ver2 received 4/26/89 and given master 105 mumber 89-180-992. The

samples were received previously processed and vere stored <rozenm until
analyzed. ‘

sample numbers

001- 86- 5508~ [95(4-12),121-125(0- 2 2/13/89 2/15/89
[127,128,130,131 {0-2

001- 86- 5588- {92(0-12),93(6- 12)] 2/15/89 2/16/89

94(0-12),95(0-4)

001- 86- 559R- [88(4-12),89(0-12 2/17/89 2/21/89

001- 86- 5598 o5 g-suz ,?3)5.8;2 4)] H

- 86- 559R- {85, ,87(2- 2/21/89 2/22/89

88(0‘4),9154‘6 i ) / ( I.'LI'I

001- 86- 5598- [121,122,124,125,127, 3/6/89 3/1]88

128,139,131,132 (2-4))] L

001- 8- 5598- {121,122 (4-12)] 4/7/89 4/2218%

123(6-12),124,125 (4-12)) . oo
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sanple approximately every 6 minutes. The sample was cooled and 250 el
of deionized wat:r vas added to the flask. The aqueous solution was
passed through a C-8 colomn. The column vas elnted with acetonitrile;
the elzant vas concentrated and adjusted to be 20% in water. The
solotion vas then partitioned with hexane. The combined hexane extract
vas passed throogh an aminopropyl column. The colomn vas vashed and
elnted with 507 acetone/dichloromethane (DCN); the elvant vas dilated to
10 =L with DCN. The sample was gplit, vith ome half saved for repeat
analysis, if necessary, and the other half taken to drymess. -

The dried residue vas derivatized with 1-methylimidazole and TRl
in DNF folloved by reaction with methanolic ammonia. The mixture vas
dissolved in cklorofors and passed throogh a silica columm to remove the
excess unreacted derivatizing reagents. The sample was dried,
reconstituted with methanol, and analyzed by HPLC using a 3-;m particle
size reversed-phase colnmn and fluorescence detection.

i curve with 1.0, 3.0, 5.0, 7.0, and 10.0 nilnL,averuectin Bla
standards vas run at the beginning and the end of each sample set.
Extracts vith.results greater than the highest 10.0 ng/ml avermectin Bla
standard vere di\lnted nsing methanol and reinjected. Resnlts that were
less thar:0.5-ppn vere reported as not detected (ND). LResult. that vere
less -than 1.0 pyh, bnt greater than or equal to 0.5 ppb, vere reported

as not quantitated (N{). The average Bla recovery for the sample sets
vas 96% (n=21, range 72%-105%).

Instrumentation and Operating Conditions:

Injector:. Hevlett-Packard or Spectra Physics 8875 autoinjector to
deliver 50 uL.
Pump: g§7lgtt—Packard 1080 or Spectra Physics 8810 at 1.5
min,
Column: ES Industries Chromegabond MC-18, 150 x 4.6 mm, 3-m
. particle size analytical colomn at ambient temperatare.
Precolonn: Brovnlee Nevguard RP-18, 15 x 3.2 mm; 7-um particle
Bize. ‘
Detector: Eratos/Schoeffel Nodel 950 fluorescence detector.

Excitation A = 365 nm vith FSA 403 excitation filter and

coated mercury vapor lamp. Emission filter vas 418 mm
FS1 426. Sensitivity = 550-650 volts.

Range = 0.02 gamps. Tiee constant = 6. T ege

Integrator: Nelson inalytical System 2600 softvare (version 5} {or.-
| :he nﬁn?c on a Zenith 2-159 (IBN PC compatible) linkege"
oa . .
Nanifold: Applied Separations Spe-ed Nate 30. teeeta
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Calculations:

Calculations vere done using a linear least-squares fit program.
Concentration in ng/sl was assigned to the x-axis and peak height to the
y-axis. The sample peak heights were entered along with the standard
values; the prograa solved for the unknown concentrations. The
concentration in ng/g vas determined as follows: x(PV)(2l£SV, vhere x =
ng/al found in the final volume, FV = final volume (5.0 al), 2-=
fraction split, and SV = sample veight (25.0 g). This corresponds to
x/2.5 for soil, and this value {2.5 vas placed in the sample amount of
the peak gummary table for samples (sets 3a-12a) to give results in
ng/g, rather than nE/nL. Also, any dilution iactorse5i§nal volune/5)
vere entered into the gequence file and vere then used in determiming
the final resplt. The peak heiihts for all points wvere plotted, except
vhere noted on the curves. Soil moisture calenlations were as follovs:
vet veight = bottle veight + net veight (vet), net weight (dryl = dry
veight - bottle veight, percent moisture = ({wet wveight - bottle weight)
- net weight (dry))’(vet veight - bottle weight) x 100.

" Standards:

A 25 pg/ol stock standard vas prepared 2/10/89 from avermectin Bi
in glicerol formal solution (reference standard I-676,863- 0384002,
0.9564 v/w Bla, 0.071% v/v Bib; received from Nerck 10/28{88 and logged
in as 88-605-992) by takin* 26.2 mg of the glycerol formal solutioz to
10 ol with acetonitrile. The 500 ng/mL and 2 gE/mL avermectin B1
standards vere prepared by dilution of the stock standard. The 50 ng/mlL
aid 100 ng/ml standards- vere prepared by dilution of the 500 ng/al
standard.

Calibration standards Yor each analysis set vere prepared by
aliquoting 0.1, 0.3, 0.5, 0.7, and 1.0 nl of the 50 ng/ml standard
solution into separate silylated twtes and diluting to 5.0 nl, yielding
1.0, 3.0, 5.0, 7.0, and 10.0 ng/ml avermectin Bia, respectively, as .
gpecified in Nerck method #8005.

Fortification at 2.0 ppb vas prepared by adding 0.5 ml of the 100

ng/nl standard to s 25.0-g portion of the untreated control. Fortifi-
cation at 10.0 ppb vas prepared bi adding 0.5 =L of the 500 ng/al- .:.
standard to a 25.0-g portion of the untreated control. Portigication'ht
40.0 ppb vas prepared by addi:s 0.5 mL of the 2 yg/nl standard to a..»°«
25.0-g portion of the untreated control. ‘ *

Sample Set Size and Composition:

An analysis set vas comprised of five standards, one fortificatien,
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and nine, ten, eleven, or tvelve samples. The standards were injected
at the beginning and at the end of the set.

Nethod Deviations:

The methad vas folloved as writtea, but vith the following
exceptzons, vhich are not expected to have & significant impact on the
study:

1. The HPLC system had no in-line filter and the Brownlee Hevguard

RP-18 precolumn was filled vith 7-um packing.

2. VYhatman-33 x 94 mm cellulose extraction thimbles were used,

rather than 25 x 80 mm thimbles.

3. The column temperature vas ambjent, rather than 30 °C.
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