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To the best ¢of my knowledge, the study reported herein
(Study Numbers 182COF87R3-1 and 182COF88R1-1, "Residue
Analytical Method for the Determination of Bifenthrin and
4’-Hydroxy Bifenthrin in/on Corn Matrices," FMC Corporation,
Agricultural Chemical Group, P-2550M) was initiated in
accordance with, conducted and reported in compliance with
the Good Laboratory Practices Standards set forth in Title
40, Part 160 of the Code of Federal Regulations of the
United States of America. ,
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QUALITY ASSURANCE STATEMENT -

It is the intent of FMC Corporation that all studies
spensored by or conducted by our facility shall be of the
highest quality and meet or exceed the criteria promulgated

. by the EPA to assure the quality and integrity of the data
generated. Studies 182COF87R3-1 and 182COF88R1-1 reported
herein was inspected by the FMC ACG Research and

Development Quality Assurance Unit and findings submitted to
the Study Director, and signed by the Manager of Residue
Chemistry and the Director of Developmental Chemistry on the -
following dates:

INSPECTION DATE SUBMITTED DATE SIGNED DATE SIGNED
—DPATES 10 STUDY DIRECTOR BY MANAGEMENT BY DIRECTOR
2/13/90 2/20/90 2/21/90 2/23/90

7/10/90 7/10/90 - 7/11/90 7/20/90

FMC ACG Research and Development Quality Assurance Unit
audited the raw data, all records, and the report. The
report was found to be an accurate reflection of the study
and the data generated. All raw data will be maintained by
FMC Corporation, P.O. Box 8, Princeton, NJ 08543, in the
Quality Assurance Archives.

]
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Maureen Barg - Daté
Group Leader . '
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INTRODUCTION

‘Bifénthrin, the active ingredient in Capture® 2EC

insecticide/miticide, is currently being developed by
FMC Corporation for the control of several foliar
pests on a variety of crops, one of which is field
corn. The active ingredient in Capture 2 EC has the
chemical name (2-methyl-(1,1/-biphenyl)-3-ylmethyl-
3-(2-chloro-3,3,3,-trifluoro-l1-propenyl) -2, 2-
dimethylcyclopropane carboxylate, is code numbered FMC
54809, ‘and has the common name bifenthrin. The
chemical structure is as follows:

CH,

BIFENTHRIN

The objective of this report is to describe the
analytical method for the determination of bifenthrin
and its possible crop metabolite, 4’-hydroxy
bifenthrin residues in corn matrices (grain, silage,
and stover). This was accomplished by modifying
existing methodology to produce one method for the
analysis of both compounds.

The assay method reported herein for bifenthrin and,
4’-hydroxy bifenthrin on grain, silage, and stover
utilized a solvent extraction, a partitioning step, |
two Florisil® column clean-ups and quantitation by a
gas chromatograph equipped with a capillary column and
an electron capture detector.

The analytical method for both compounds was practiced
to a limit of quantitation (LOQ) of 0.05 ppm for
grain, 0.1 ppm for silage and 0.5 ppm for stover. The
limit of detection (LOD) was set at 0.01 ppm for -
grain, 0.02 ppm for silage and 0.2 ppm for stovec,

Capture® is a registered trademark of FMC Corporation.
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II.

SUMMARY

fﬂéwanalysis for bifenthrin and 4’-hydroxy bifenthrin

in/on field corn was accomplished using a single
analytical procedure. Previous corn analyses involved
Separate analytical methods for bifenthrin and 4’-
hydroxy bifenthrin. The analytical method established
for this study combined the two methods into one
method which consists of an acetone blend, a
liquid/liquid partition, a Florisil column clean-up,
and a solid phase (Florisil) clean-up, which produces
a'pbifenthrin fraction and a separate 4’-hydroxy
fraction. Quantitation is performed by separate
injections of each solution.

Final sample solutions for each matrix are quantitated
using a gas chromategraph equipped with a Megabore,
capillary column and an electron capture detector.

The determination of method recovery is based on an
external standard calibration.

The method is practiced at a limit of quantitation of
0.05 ppm for corn grain and with a limit of detection
at 0.0l1 ppm for both analytes. However, the LOQs are
0.1 and 0.5 ppm, with LODs at 0.02 and 0.2 ppm for
corn silage and stover, respectively. The average
method recovery for bifenthrin using the three corn
matrices was 78% which included a range from 57% to
111%. For 4'-hydroxy bifenthrin, the average method
recovery using the corn matrices was 83% with a range
from 63 to 106%.
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III. SUHHARY TABLES AND GRAPHICS
umma;x of Method Recoveries
TABLE 1
SUMMARY CF
BIFENTHRIN METHOD RECOVERIES
IN FIELD CORN MATRICES
MATRIX FORTIFICATION NUMBER OF RECOVERY AVERAGE
: LEVEL (PPM) ANALYSES RANGE (%) RECOVERY (%)
Grain 0.05 5 63.0 - 100.0 82.7
0.25 1 Na3/ 69.6
Overall Grain Recovery 85
Standard Deviation +15
n=12
Silage 0.10 1 'NA ' 80.0
0.20 1 NA - 80.5
0.25 1 NA 8l.6
0.50 5 6.2 - 79.4 71.9
1.0 2 57.4 - 64.6 61.0
5.0 1 NA 69.9
10 1 NA 67.4
Overall Silage Recovery 72
Standard Deviation + 8
n=12
Stover 0.5 2 72.0 - 78.6 75.3
2-0 3 72.4 - 79-0 76‘&'3‘
5.0 1 NA 78.8
10 1 NA 77.2
20 1 NA 8C.2
overall Stover Recovery 77
Standard Deviation + 3
n=13
Overall Corn Recovery 77.9%
Standard Deviation +10.8%
Number of Analyses 37

3/ = Not Applicable
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TABLE 2

, SUMMARY OF
4/=-HYDROXY BIFENTHRIN METHOD RECOVERIES
IN FIELD CORN MATRICES

MATRIX FORTIFICATION NUMBER OF RECOVERY AVERAGE

LEVEL (ppm) ANALYSES RANGE (%) RECOVERY (%)
Grain : 0.05 6 74.0 - 106.0 80.3
0.10 6 65.0 - 105.0 85.6
Overall Grain Recovery 88
Standard Deviation +15
' n=12
Silage 0.10 1 NAZ/ ' 71.0
0.20C 1 NA ' 76.0
0.25 1 NA 72.8
0.50 5 63.0 - 78.0 73.2
1.0 2 68.0 - 75.0 71.5
5.0 1l NAa 92.4
Overall Silage Recovery 75
Standard Deviation + 8
n=11
Stover 0.5 3 76.6 - 96.0 87.7
1.0 6 66.8 - 101.5 - 87.3
2.0 3 76.2 - 78.7 77.1
Overall Stover Recovery - 85
Standard Deviation +11
o n=12
Overall Corn Recovery 82.7%
Standard Deviation +12.5%
Number of Analyses 35

2/ = Not Applicable



FMC Corporation P-2550M

182COF87R3-1 and 1;2COFBBR1-3 Page 10
B. Metho w_Scheme
FPIGURE 1

METHCD FLOW SCHEME FOR
BIFENTHRIN AND 4/-HYDROXY BIFENTHRIN
IN FIELD CORN GRAIN, SILAGE AND STOVER

Matrix
20 grams
Acetone
Blend
Discard
Sodium Chloride Solution/ Sodium
Hexane Partition Chloride
Sclution
Florisil Column
Clean-up
Florisil
Cartridge
Clean-up \
Bifenthrin | 4/-0H~Bifenthrin

GC/ECD GC/ECD
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Iv. MATERIALS. AND STUDY DESIGN

A.

st s ces

Bifenthrin is the common name of the active
ingredient in Capture 2EC. It has the chemical
name [2-methyl (1,1’-biphenyl)~-3-yl-methyl-3-(2-
chloro-3,3,3,-trif1uoro-1-propenyl)—2,2-dimethy1-
cyclopropane carboxylate (see Section X, Table 3
for structure), code number of FMC 54800, and a
CAS: Number 82657-04-3. Capture 2 EC is an
emulsified concentrate containing two pounds of
active ingredient per gallon. It is manufactured
by FMC Corporation and has the EPA Registration
Number 279-3069.

A potential crop metabolite of bifenthrin, 4’-
hydroxy bifenthrin, was also analyzed for this
study. Its chemical name is [2«~methyl-(4’-
hydroxy=-1,1’-biphenyl)=-3~-yl)-methyl-3=-(2-chloro-
3,3,3-triflucro~l-propenyl)-2,2-dimethyl~
cyclopropane carboxylate and has a code number FMC
78128 (see Section X, Table 3 for structure). -

es o ties

Corn is a member of the cereal grain crop. group.
Field corn grain, silage, and stover are used as
animal feed.

For sample processing, corn grain should be frozen
with liquid nitrogen and finely ground in a
Thomas-Wiley® mill. Silage and stover samples
should also be processed with liquid nitrogen and
chopped with a large Hobart® cutter/mixer.

All the samples should be maintained frozen (ca.
-18°C) during shipping and storage to insure
sample integrity.

Study Design and Procedures

Fortification is accomplished by adding a known
amount of bifenthrin and/or 4’-hydroxy bifenthrin
standard in hexane solution directly onto the
control sample matrix by syringe or pipette.
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After fortification, sample containers should be

-.Jeft open at room temperature to allow the hexane

to evaporate.

The fortified samples should be carried through
the method as part of an assay set with the
control sample to determine the method recovery.

Analytical Standards

The purity of the bifenthrin and 4/-hydroxy
bifenthrin analytlcal standards was determined
before preparing the standard solution. A stock
solution of 1000 ng/uL was prepared by dissolving
the approprlate amount of the above analytical
standard in hexane (Section X,. Table 4). Working
solutions in concentrations from 0.1 to 100 ng/uL
were prepared by appropriate dilutions of the stock
solution in hexane. Working solutions were used
for fortification, injection standard, and
instrument linearity calibration. Stock and
working solutions were stored in volumetric
containers in a refrigerator/freezer unit to insure
maintenance of proper concentrations. Bifenthrin
and 4‘-hydroxy bifenthrin have shown a pattern of
stability as an analytical standard or in stock and
working solutions.

Equipment

Analytical balance

Beaker, 400 mL

Capillary column, SPB-1 or equivalent

Centrifuge tube, 13 nL

Concentrator tip, for Kuderna-Danish
Chromatographlc column, 12 mm (1 d.) X 240 mm long
with 250 mL reservoir

Cylinder, graduated, various sizes

Filter paper, 11 cm Whatman 934-~AH

Flask, Erlenmeyer, 250 mL

Flask, Suction, 500 mL

Funnel, 11 cm, Buchner

Gas Chromatograph, Hewlett-Packard equipped with an
Electron Capture Detector

Glass wool ’

Kuderna-bDanish evaporator

N-Evap evaporator
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Pipet, disposable
...Snyder column
Steam bath
Syringe, various sizes
Tube, capped, 25 X 150 mm, VWR
Tube, uncapped, 25 X 150 mm, VWR
Vacuum manifold, Supelco
vial, injection, 2 nmL -
Vial cap, double-faced Teflon/silicone, Supelco
Virtis®, homogenizer
Vortex mixer, VWR

F. ents _a Standards

Acetone, Resi-analyzed

Analytical standards, Bifenthrin, Residue Inventory
Number 198, 97.9% purity; 4’ hydroxy bifenthrin,
Residue Inventory Number 221, 99.0% purity, FMC
Corporation, Princeton, NJ

Cyclohexane, Resi-analyzed

Ethyl acetate, Resi-~analyzed

Florisil®, 100/200 mesh

Florisil®, Solid phase extraction cartridge
Hexane, Resi-analyzed

Methanol, Resi-analyzed

Methyl-t-butyl ether (MTBE), Omni-Solv, E.M.
Science

Sodium chloride

Sodium sulfate, anhydrous, reagent grade

Water, distilled

Equivalent equipment and reagents may be used if the
materials listed in this report are not available.

ANALYTICAL PROCEDURE
A. Resjdue Method

The analytical method for the determination of
bifenthrin and 4’-hydroxy bifenthrin in/on fie.d
corn matrices (grain, silage, and stover) includes
the following steps:

Extraction - A 20 gram subsample is weighed intoc a
400 mL beaker and blended for 5 minutes with 202 wnL
of acetone.
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The sample is filtered through. a Puchner funnel

<~-lined with Whatman GF/A glass fiber filter paper

into a 500 mL suction flask. The beaker and filter
cake are rinsed with 2 X 20 nL of acetone and the
rinses are added to the filtrate. The filtrate is
transferred to a graduated cylinder and the volume
adjusted to 250 mL. A 1 gram sample aliquot (12.5
mL) is transferred to a 25 X 150 mm capped tube and
concentrated down to approximately 1 mL on a
nitrogen evaporator. '

Partition - Ten mL of 5% sodium chloride in water
solution is added to the 1 mL sample. The sample
is then partitioned with 10 mL of hexane for one
minute, pulsing every 15 seconds. Two additional
10 mL hexane partitions are then performed. After
each partition the hexane layer is removed and

‘transferred to a 25 X 150 mm uncapped tube. The

hexane solution (~ 30 mL) is concentrated on a
nitrogen evaporator to approximately 10 mL.

Florisil Column Procedure - The glass
chromatographic column is plugged with glass wool
and filled with 100 mL of hexane. Fifteen grams of
deactivated Florisil (3% water by weight) is slowly
added. The Florisil is allowed to settle and
capped with a 0.5 inch layer of anhydrous sodium
sulfate. The 10 mL hexane solution is
quantitatively transferred to the Florisil column.
The tube is rinsed 2 X 2 mL of hexane and each
rinse is added to the column. One hundred mL of
hexane is added to the column and allowed to elute
to waste.

The bifenthrin and 4‘-hydroxy bifenthrin are eluted
off the column with 100 mL of 60/39/1 (v/v/v)
hexane/methyl-t-butyl-ether/methanol. The eluant-
is collected in a Kuderna-Danish evaporator fitted
with a 10 mL concentrator tip and concentrate:l on a
steam bath to approximately 10 mL. The 10 mL
sample is concentrated on a nitrogen evaporator to
approximately 1 mL.

Florisil Prep Sep Cartridge - Florisil Prep Sev
extraction cartridges are attached to a vacuum
manifold and conditioned with 10 mlL of acetecne, 2 X
10 mL of hexane and an additional 5 mL of hexane.
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The sample extract is transferred to the cartridge

---:With a disposable pipet and slowly eluted through

the cartridge. The tip is rinsed with 2 X 1 .mL of
cyclchexane. Each rinse is added to the column and
slowly eluted. The bifenthrin is collected off the
cartridge with 5 mL of 10% (v/v) ethyl acetate in
hexane. The eluant is collected slowly in a 13 mL
graduated centrifuge tube. Next, the 4’ =hydroxy
bifenthrin is slowly eluted off the cartridge with
10 mL of 60/39/1 (v/v/Vv) hexane/methyl-t-butyl
ether/methanol. :

The eluant containing the 4/-hydroxy bifenthrin is
collected in another 13 mL centrifuge tube. The
separate bifenthrin and 4’-hydroxy bifenthrin
extracts are concentrated on a nitrogen evaporator
to 0.5 mL volume. The samples are adjusted to 5 mL
with hexane and concentrated to final volume
depending on the matrix (0.5 mL for grain, 1 mL for
silage, and 5 mL for stover).

Each sample is transferred to a vial which is
sealed with a double-faced Teflon/silicone cap for
injection on the gas chromatograph. Quantitation
is performed by separate injection for bifenthrin
and 4’-hydroxy bifenthrin.

Instrumentation

Bifenthrin and 4/’-hydroxy bifenthrin residues are
determined by a Hewlett-Packard 5880A gas
chromatograph equipped with an electron capture
detector, a HP autosampler, and a HP integrator.
Equivalent gas chromatograph, integrator, data
acquisition system, and autosampler may be used.
Section XII, Appendix Al shows one example of the
operating conditions. The chromatographic
conditions can be modified or optimized for best
resolution and detection sensitivity. :

Validati uality Contro -~

The analytical method recovery is determined by the
results from the fortified control samples. The
control sample should be analyzed to assure that no
bifenthrin, 4/-hydroxy bifenthrin or any
interferences are present. '
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D. Met .of Calcu atio

The magnitude of bifenthrin and/or 4’-hydroxy
bifenthrin in each sample is determined by an
external standard calibration method. A run
standard is injected at the beginning of every set
and subsequently after every two sample solutions.
The amount of bifenthrin and/or 4‘/-hydroxy
bifenthrin is quantitated from the detector
response transmitted to the integrator. The
response as peak area (or peak height) is
calculated as nanogram (ng) of analyte based on the
injection of run standards.

The nanogram value reported is calculated by
comparing the area units of the sample to the area
units of the calibrated run standard using the
fellowing formula: '

area unit e ini
I;?‘ gmlyte = w# xng "'l}ectﬁ(stmm’

Results of each analysis are reported on a pPpm
(,g/g) basis by using the following formula:

. : a N3 of analyte in sample
compound content ppm (1g/g) Jﬂmﬁrﬂ?ﬁ-

Method recovery is then obtained by comparing the
bifenthrin and/or 4‘-hydroxy bifenthrin content
recovered from the sample to the initial
fortification level.

[ content
method recovery (%) = fIOO R CoNteNL SRR x 100

If there was background in a control sample, it was
subtracted from the fortified control sample prior
to determination of method recovery.
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E.

Interferenges

1. S8ample Matrices - For a few of the control
samples for silage (2) and stover (3), a
response (peak area, a bump on the front or back
of the peak of interest when determining method
recovery) interfered with the peak of interest
or produced erroneous resolution of the peak due
to tailing. i

In all instances, peak height integration
resolved this problem.

2. Other Pesticides - No interference due to other
pesticides was observed or analyzed for this
study. .

3. 8olvents and Labware - No interference was
observed from solvents and labware.

to echnidques

No other confirmatory techniques were used for this
study.

equire or An =3

This analytical procedure requires approximately
eight hours. During this time, one person can
complete a set of eight samples from initial
weighing until gas chromatographic measurement.

Modifications or Potential Problems

The instrument integration using peak area was done
automatically based on an external standard
calibration. However, due to poor resclution (peak
tailing or a bump on the front or back of the peak
of interest when determining method recovery) in
some of the silage and stover control samples, peak
heights were used to manually calculate these
residue data. In addition, some method recovery
values for grain and stover were manually
calculated by peak height due to poor peak area
integration by the instrument.
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vI.

This method has been successfully validated for 4’-

---.hydroxy bifenthrin in corn grain by an independent
laboratory (Section XI. Reference 3). The
following comments were recommended by the
independent laboratory.

1) Gentle heating and/or sonication may be required
to completely dissolve the 4/-hydroxy bifenthrin
in hexane while preparing the 1000 ng/ul, stock
solution.

2) The size and/or manufacturer of the Florisil SPE
cartridge used in the sample clean-up needs to
be specified. The independent laboratory used a
Sep-Pak cartridge from Waters and these
cartridges are only available in one size.

3) The Florisil Column used in sample clean-up
(especially if the method is being run for the
first time or a new lot of Florisil is being
used) should be profiled prior to sample
introduction.

4) During GC analysis, the response of the analyte
declined as more sample matrix was introduced to
the system. To prevent the decline in
sensitivity from effecting the quantitation of
4’-hydroxy bifenthrin, the analyst should keep
the injection volume at 1 uL if possible and
maintain the GC system daily by a) removing 20
to 30 cm from the inlet end of the column, b)
replacing the septa, and c) inspecting the
injection liner for residue and cleaning or
replacing the injection liner if it is dirty.

STORAGE STABILITY

Bifenthrin and 4/-hydroxy bifenthrin analytical
standards are assayed on a regular basis for percent
purity. Both standards have a proven pattern of
stability. A stock sclution (1000 ug/mL) is prepared
in hexane and is remade on an annual basis, as needed,
Fresh dilute solutions are prepared at suitable
concentrations on a monthly basis. All solutions
should be stored in volumetric containers in a
refrigerator/freezer unit and have a proven stability
for their respective storage periods.
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VII. RESULTS AND DISCUSSION

A.

Accuracy and Precision

The accuracy and the precision of the analytical
method are determined by the average recovery and
standard deviation of the results from the
fortified control samples. Tables 1 and 2 in
Section III present the average method recovery and
standard deviation for each matrix. The average
method recovery for bifenthrin was 78% and 83% for
4’-hydroxy bifenthrin. The standard deviation for
both compounds is 11 and 13%, respectively. The
individual method recovery data for each matrix can
be found in Section X, Tables 5 to 9. '

Limits of Detection and Quantitation

The method is practiced at a limit of quantitation
(LOQ) of 0.05 ppm for corn grain and with a limit
of detection (LOD) at 0.01 ppm. The LOQs are 0.1
and 0.5 ppm, with LODs at 0.02 and 0.2 ppm for corn
silage and stover, respectively. The method
recovery values for this study ranged from 0.05 ppm
to 0.25 ppm for grain, 0.1 ppm to 10 ppm for
silage and 0.1 ppm to 5 ppm for stover.

Ruggedness Testing

This method has been practiced for the
determination of bifenthrin and 4’-hydroxy
bifenthrin residues on corn matrices (grain, '
silage, and stover). It was developed from two
separate analytical methods (one for bifenthrin
and one for 4‘-hydroxy bifenthrin) into one method
for the analysis of both compounds.

The standard deviation for bifenthrin is 11% and
for 4’-hydroxy bifenthrin, 13%. These results
indicate that this method is reliable and accurate
based on the number of fortifications (n=37 for
bifenthrin and n=35 for 4’-hydroxy bifenthrin) and
the wide range of fortification levels (0.05 to 10
ppm) . '
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D. Limitations

Preventive maintenance of the gas chromatograph
system (changing septa, removing a portion of the
inlet end of the column and inspecting the column
liner) should be done on a routine basis in order
to prevent instrument and integration problems.

VIII. CONCLUSION

The analytical method for the determination of

~bifenthrin and 4‘-hydroxy bifenthrin in corn matrices
consists of an acetone blend, a liquid/liquid
partition, a Florisil column Cclean-up, and a solid
phase extraction (Florisil) clean-up. The method is
reliable as evidenced by the successful validation of
this method by an independent laboratory. It also
consumes small volumes of solvents as compared to
previous methodology. The method recovery ranges from
57 to 111%, with standard deviation ranging from 11 to
13% depending on the matrix and compound analyzed.

All the equipment needed to perform the analysis,
e.g., gas chromatograph with electron capture
detector, is readily available in most residue
analytical laboratories. An experienced residue
analyst following the procedure exactly as written,
and being aware of the possible potential problems,
should not experience interference problems and should
obtain adequate recoveries.
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IX. CERTIFICATION

We, the undersigned, hereby declare that this study
was performed under our supervision according to the
procedures herein described, and that this report
provides a true and accurate record of the results
obtained. ' :

' May, 1T, 1922
ames E. Ridler Date

Residue Data Chemist
AUTHOR/S8TUDY DIRECTOR

@:Gw)L (emandL-

Ronald F. Coek Date
Manager, Residue Chenmistry
SUPERVISOR

ADDITIONAL STUDY PERSONNEL:

William D. Nagel, Chemist
Dave Baffuto, Laboratory Technician
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N
X. TABLES AND FIGURES
A. Test d Reference Substances
TABLE 3
ANALYTICAL STANDARDS
7 FMC INVENTORY  PERCENT
COMPOUND CHEMICAL NAME NUMBER NUMBER PURITY STRUCTURE
Bifenthrin  [2-methyl (1,1/-biphenyl) 54800 198 97.9 HaCa L CHy
-3-yl]1-mathyli-3-(2-chioro
-3,3,3-trifluoro-~ =
1-propenyl )-2,2-dimethyl - o CHy
cyclopropanecarboxylate y <
4! -Hydroxy  [2-methyl-¢4/-hydroxy- 78128 A-4) 7.1
Bifenthrin 1,1/-biphenyl)-3-yl]- 221 99.0
methyt-3-(2-chloro-
3.3,3-trifluore-1-
propenyl)-2,2-dimethyt- CH,

cyclopropanecarboxylate
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B. eference Solutions
TABLE 4
REFERENCE SOLUTIONS

COMPOUND SOLVENT OF CONCENTRATION OF STANDARD SOLUTION DATE
SOLUTIONS SOLUTION (ng/ul)} IKDEX NUMBER PREPARED

8ifenthrin 3/ Hexane 1009 347 _3/6/90
Hexane 100 347-16 5/1/90
Hexane 100 347-23 5729790
Hexane 1000 358 7/30/90
Hexane 100 358-1 7/30/90
Hexane 100 358-3 8/30/90
Hexane 100 358-15 ‘ 9/28/90
Hexane ' 100 358-22 10/29/9¢C

4* -Hydroxy

bifenthrin 2/ Ethyl Acetate 1000 349 3/6/90
Hexane 100 349-22 5/1/90
Hexane 100 349-31 5/29/90

Ethyl Acetate 1000 354 7/3/90
Hexane 100 354-1 7/3/90
Hexene 100 354-12 8/3/90
Hexane 100 3546-21 8/31/90
Ethyl Acetate 1000 184 9/19/90

Hexane 100 334-3 9/28/90
Hexane 100 384-12 10/29/90
Hexane 100 384-19 11/29/90

8/ = ALl subsequent dilutions were prepared on a monthly basis
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C...Metho acove Dat
TABLE 5
METHOD RECOVERIES OF
BIFENTHRIN AND 4/=-HYDROXY BIFENTHRIN
FROM LABORATORY-FORTIFIED CORN GRAIN SAMPLES
SAMPLE SET FORTIFICATION RECOVERED PERCENT  DATE
COMPOUND [CENTIFICATION [IDENTIFICATION LEVEL {ppm)  AMOUNT (ppm)} RECOVERY  ANALYZED
Sifenthrin CRFB7-5-C 1R 0.05 0.0315 63.0 6/14/90
87104-1-2 202 0.05 0.0330 66.0 &/22/90
875FT-152-C 3 0.05 0.0433 86.6 6711790
87JJK-T-4 24 0.05 0.0490 98.0 10/25/90
87RSP-64-CD 29 0.05 0.0500 100.0 1715/90
Average 82.7
Standard Deviation *+17 n =35
B74IK-4-C R 0.1 0.0953 95.3 6/146/90
87MLG-21-C 2r2 0.1 0.0833 8a.3 6/22/90
PRDS81-C 3 0.1 0.0810 81.0 6/11/90
88(us+8-C 4 0.1 0.1110 111.0 6715790
EVGS7-18AD 5 0.1 0.0853 85.3 6/19/90
87HLG-18C 18 0.1 0.0800 80.0 9/26/90
: Average 90.2
Standard Deviation *12 n= 6
88RSP-50-C 4 0.25 0.1740 69.6 6/18/90
47 - Hydroxy " CRFB7-5-C 1R 0.05 0.0503 ° 106.0 6/14/90
Bifenthrin B7HLG-21-C 2R 0.05 0.0370 74.0 6/14/90
87SFT-152-¢ 3 0.05 0.0408 81.6 6/12/90
87JJK-8-4 18 0.05 0.0480 96.0 9/27/90
B7RSP+&4-CD 29 0.05 0.0410 82.0 11719790
87HLG-21-C 31 0.05 0.0510 102.0 12/17/90
Average 90.3
Standard Deviation - *13 n = 4
87JJK-4-C 1R 6.1 0.1050 108.0 6/14/90
87HLG-21-C 2R 0.1 0.0718 71.8 &/14/90
PRD-581-C 3 0.1 0.0735 75.5 6/12/90
BBCMS-8-C 4 0.1 0.0650 &5.0 6/18/90
EVGB7-18AD 5 0.1 0.0930 93.0 6/21/90
87HLG-18C 18 0.1 0. 1050 105.0 9/27/90
Average 85.8
Standard Deviation +18 n= §
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. TABLE 6

METHOD RECOVﬁRIES OF BIFENTHRIN
FROM LABORATORY-FORTIFIED CORN BILAGE SAMPLES

SAMPLE SET FORTIFICATION RECOVERED PERCENT DATE
COMPOUND IDENTIFICATION IDENTIFICATION LEVEL (ppm} AMOUNT (ppm) RECOVERY  ANALYZED
Bifenthrin 87JJk-8-2 20 0.10 ¢.800 80.0 10/3/90
87HLG-14-C 21R 0.20 0.161 ae.5 10712790
8BCMS-7-C 27 0.35 0.204 81.6 11/9/90
87CRF-4-C 20 0.50 0.341 48,2 10/3/90
87104-1-1 : 21 0.50 0.354 7.2 10,/4/90
875FT-151-C 26 0.50 0.331 66.2 11/6/90
874JK-7-2 28 0.50 0.372 4.4 11/12/90
B7RSP-43-C 30 0.50 0.397 79.4 11/20/90
Average 71.9
.Standard Daviation ¥5 n =5
88RSP-24-C 26 1.0 0.574 57.4 11/6/90
EVGE7-16A-Dup J0R 1.0 0.546 4.6 11/26/90
Average 61.0
87HLG-19-C 25 ' 5.0 3.493 69.9 11/75/90

83Cus-7-C 24 10 6,735 7.4 - 10/25/%90
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TABLE 7

FROM LABORATORY~FORTIFIED CORN SILAGE SAMPLES

SAMPLE FORTIFICATION RECOVERED PERCENT DATE
COMPOLIND IDENTIFICATION IDENTIFICATION LEVEL {(ppm) AMOUNT (ppm) RECOVERY  ANALYZED
4’ -Hydroxy 87JJK-8-2 20 0.10 0.710 71.0 10/5/90
Bifenthrin .
87HLG-16-C 21 0.20 0.152 76.0 10/5/90
88CNs-7-C 27 0.25 0.182 72.8 11/8/90
B7CRF-4-C 20 0.50 0.389 77.8 10/5/90
87104-1-1 21R2 0.50 0.350 70.0 10/30/90
875FT-151-C 26 0.50 0.387 7.4 11/6/90
8744K-7-2 28 .50 0.390 78.0 11/12/90
87RSP-43-C 30 0.50 0.315 63.0 11/20/90
Average 73.2
Standard Deviation 7 nas
BBRSP-24-C 26 1.0 0.750 75.0 11/8/90
EVGA7-16A-Dup I0R 1.0 0.480 68.0 11727/90
Average 71.5
87HLG-19-C 25 5.0 4.819 92 .AL 1177/90
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METHOD RECOVERIES OF BIFENTHRIN

TABLE 8

FROM LABORATORY-FORTIFIED CORN STOVER SAMPLES

SAMPLE SET

FORTIFICATION RECOVERED PERCENT DATE
COMPOUND IDENTIFICATION IDENTIFICATION LEVEL {ppm) AMOUNT {ppm) RECOVERY  ANALYZED
gifenthrin BTRSP-65-C 12R 0.5 0.360 72.0 8/29/90
8TCRF-&-C 15 .5 0.393 78.6 9/6/90

Average 75.3

87SFT-153-C 12 1.0 0.815 81.5 8/23/90
874JK-T-6 13 1.0 0.730 73.0 8/29/90
EVGB7-17-A 14 1.0 0.732 73.2 9/4/90
87104-1-3 15 1.0 0.755 75.5 9/6/90
87JUK-8-6 16 1.0 0.792 7.2 9/13/90

Average 76.5 .

Standard Deviation +4 n=195
87HLG-17-C 13 2.0 1.542 77.1 8/29/90
87HLG-20-C 16 2.0 1.448 72.4 9/13/90
88RSP-49-C 17 2.0 1.580 7.0 1790

Average 76.2

Standard Deviation +3 n=3
PRD-581-C 14 5.0 3.940 78.8 974/90
88CHs-9-¢ 17 10 7.717 7.2 9717/90
87HLG-20-C 2% 20 16.04 10/31/90

5.2
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TABLE 9

' METHOD RECOVERIES OF 4/-HYDROXY BIFENTHRIN
FROM LABORATORY-FORTIFIED CORN STOVER SAMPLES

SAMPLE FORTIFICATION RECOVERED ‘PERCENT DATE
COMPOLUND IDENTIFICATION IDENTIFICATION LEVEL (ppm) AMOUNT (ppm) RECOVERY ANALYZED
47 -Hydroxy 87MSP-65-C 12 0.5 0.480 96.0 8/24/90
Bifenthrin PRD-581-C 14 0.5 0,453 90.46 CT/90
87CRF-6-C 15 0.5 0,383 758.6 9/6/90
Average 87.7
Standard Deviation *10 n=3
87sFT-153-C 12 1.0 1.015 101.5 8724 /90
87JJK-7-6 13 1.0 0.823 82.3 8/30/90
EVGS7-17-A 14 1.0 0.853 8%.3 9/7/90
87104-1-3 15 1.0 0.468 66.8 97/90
87JJK-8-6 16 1.0 0.895 ~89.5 9/14/90
B8LMS-9-C 17 1.0 0.985 98.5 9/18/90
Average ar.3 '
Standard Deviation +12 n= 6
8ML.G-17-C 13 2.0 1.530 7.5 8/30/90
87HLG-20-C 16 2.0 1.573 - 78.7 9/18/90
88RSP-49-C 17 2.0 1.523 76.2 9/18/90
Average 7.1

Standard Deviation

*t n=3
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XII. APPENDICES

Al. ‘Inst ent Parameters (Bifenth
Gc/ECD®
COLUMN: SPB-1, methyl s;llcone,
' 15 mx 0.53 um
INLET: Direct Injection (250°C)
OVEN TEMPERATURE: |
Initial Temp: 235¢°C
Run Time: 10 minutes
Post Run Temp: 280°C
Hold Time 10 minutes

. DETECTOR TEMPERATURE: 350°C

GAS FLOW RATE: He, carrier, ~5 mL/min
. Ar/CHy, make-up, ~35
mL/min
RETENTION TIME: -4.3 minutes

Equivalent GC and GC columns can be used to
determine bifenthrin residue.

Chromatographlc conditions can be modified or
optlmlzed for best detection sensitivity.
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Az.

strument Parameters (4‘-hydroxy bifenthrin)

GC/ECD*

COLUMN:

INLET:
QVEN TEMPERATURE:
-Initial Temp:
Run Time:
Post Run Temp:
Hold Time
DETECTOR TEMPERATURE:

GAS FLOW RATE:

RETENTION TIME:

SPB-1, ‘methyl silicone,
15 m x 0.53 um

Direct Injection (250°C)
2559C

10 minutes

280°C

10 minutes

3509C

He, carrier, ~5 mL/min
Ar/CH,, make-up, ~35
mL/min

~4.8 minutes

Equivalent GC and GC columns can be used to
determine 4’-hydroxy bifenthrin residue.
Chromatographic conditions can be modified or
optimized for best detection sensitivity.
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B. Chromatograms

FIGURE
NUMBER DESCRIPTION AMOUNT INJECTED
2 Standard, Bifenthrin 0.20 ng
3 Corn Grain, Control 4 mg:
4 Corn Grain, Fortified 4 mg
5 Corn Silage, Control 2 mg
6 Corn Silage, Fortified 2 mg
7 Corn Stover, Control | 0.4 mg
8 Corn Stover, Fortified 0.4 mg
9 Standard, Bifenthrin 0.40 ng
10 Standard, .
4-Hydroxy bifenthrin 0.20 ng
11 - Corn Grain, Control 4 mg
12 Corn Grain, Fortified " 4 mg
13 Corn Silage, Control 2 mg
14 Corn Silage, Fortified 2 mg
15 Corn Stover, Control 0.4 mg
16 Corn Stover, Fortified 0.4 mg
17 Standard,

4’-Hydroxy bifenthrin 0.40 ng
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FIGURE 2
STANDARD 347-29
BIFENTHRIN
SET 1
2 ul, 0.1 ng/ulh INJECTED .

oz~ B 43
F—— 3.28 il Bifenthrin (0.201 ng)
2Tt STOP RUM 0O%: STOP RUN
Lhed SS899 SAMPLER IMJECTION 3 99:43  JUN 14, 1339
SAMPLE & ¢ ID 09DE :
4  B.1-3I47-22
S4399
E3TD
RT . ARES  TYPE DAL AMQUNT  MAME
4,39 1829, 15 3B : 2.201  S1599
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. FIGURE 3 | .

CORN GRAIN, CONTROL
PRD-383-87~JJK-8-4
SET 1 SAMPLE 5; HP 5880
2 uL, 4 mg INJECTED

Bifenthrin (ND)

b

STGP RUN O%: STOP 2UN

- Kapd 93397 SAMPLER INJECTION @ 11:33 JUN 14,
SAMPLE # ¢ ID CODE :

,.
W
W
<

3 «2.269
METHAID ARBURTED
RRES %

AT ARER  TYPE BREA %
.47 3577%.39 gY 31.953
9,58 L373.12 wy o141
9.39 S32.59 =y @.337
9. s 2122.96 YP 3.594
t.1z 4232.53 P T.132
1.33 273.47 W 2,451
1.45 2¢%93.53 wp 9. 435
.99 732.87 PY 1.2327
4,72 34%.11 By 1.333
&, 99 433,23 v 9,393 . -
S.t3 5263.66 Y 19, 654
.27 13%6.33 " Tyw - 2,598
7.7 1949.3% .88 1,742

REDUCED TO 85% OF ORIGINAL
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FIGURE 4

CORN GRAIN, FORTIFIED CONTROL
PRD-383-87-JJK-4
SET 1 SAMPLE 6; HP 5880
2 ulL, 4 mg INJECTED

L OLv]

LI )

sivnfa
B X1

(0.0953 pom) 95.3% ﬁethod Recovery

-

~gp— Bifencthrin

RT: =7TOP RUN B¥: STOP RUN

KhPl 23389R sAmPLER INJECTION 0 12:35 SUM 14, 19299
SAMPLE # :  ID oppe :
3

5.2.504 -
S4399 '
€373
RT RRER TYPE CAL AMOUMNT  HAME
4.33 1323 _as es ! 3.33: %+323

REDUCED TO asy OF ORIGINAL
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3 FIGURE 5

CORN SILAGE, CONTROL
PRE-313-88-CMS-7~C
SET 27 SAMPLE 137
2ul, 2 mg INJECTED

—— = L1 Py
RELL STOP RUM 0Q¥: STOP RUN —
Ehel SE20R  SAMPLER INJECTION @ 15::1% HOY 2, (939
SAMPLE 4 : ID CQDE
.2 137.2.1999 ) A
METHOD ABORTED
RREA %
RT  RRER TYPE ARES %
8.32 231947.99  8Y 31,725
9.87 19878.79  yv. 3.339
9.73 21992.99 vy 7.413
1.13 6792.57 &P 2,379
1.5% 4392.22 @8 1.5t5
1.25 335.87 po 3,224
2.7% 1941.34 PP 9.534
a,74. 4318.%1 PP 1.522
7.3 1721.94 P 3.531

REDUCED 7TO 85% OF ORIGINAL
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FIGURE 6

CORN SILAGE, FORTIFIED CONTROL
PRE-313-88-CMS-7-C
SET 27 SAMPLE 138
2ulL, 2 mg INJECTED

>

mrer mm s gy rm— - v

}RTz STOP RUN av: 3TOP RUN . -

LhP1 S539A. SAMPLIR INJECTION # 15:42 NOY 2, 1439
SAMPLE # : 1D CODE :
3 138.2.1899

Z4389

£37D
RT KEIGHT TYPE Al ARGUNT  HAME
I.%¢ 1417.489 MH i 9.3542 %4399

REDUCED TO 85% OF ORIGINAL
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FIGURE 7
CORN STOVER, CONTROL
PRD~541-87-SFT-153-C
SET 12 SAMPLE 21
2 ulL, 0.4 mg INJECTED
F.33

Bifenthrin (0,02 ppmd

RT: ST0P RUN OY: STOP RUN

Lhpl Z339A ZAMPLER INJECTION @ 17:14 AuG 23, 1339

SAMPLE # ¢ IO CODE
3 2:.2.2009
S4309 ' .
£3TD . .-
RT | AREA  TYPE DAL  AMOUNT  HAME
4.24 129%.59 _  FH 1 4.732E-02 S430R

REDUCED TO 85% OF

CRIGINAL
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FIGURE 8

CORN STOVER, FORTIFIED CONTROL
PRD=541-87~SFT=153~=C
SET 12 SAMPLE 22
2 ul, 0.4 mg INJECTED

b o) gifenthrin (0.815 pem) 81.5% Mathod Reegvery

RT: 3TOP. RUN 0Y: STIP RUN

Ehel 5aéaa SAMPLER [NJECTIOM @ 1T:41 RUG 23, 1290
SAMPLE # : [3 CODE

2 22.2.%9139
24389 :
E3TD _
RT RREA TYPE 25U AMOUNT  HAME
+.27 i8927.78 Py 13 B.37%  T4399

REDUCED TO gs5% op ORIGINAIL
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FIGURE 9

STANDARD 358-6
BIFENTHRIN
SET 12
2 uL, 0.2 ng/uL INJECTED

- -

-__\?- "'3-5'}-';

4,21 4— pgifenthrin (0.421 79
——————

RT: STOP RUN O¥: 37TOP RUN

ghed S239R SAMPLER INJECTION |

@ 12:S7 AUG 23, 1332
SAMPLE # @ ID CODE
14 3583-5-4.¢
34389
ESTD
RT ARES  TYPE TAL  RMOUNT  NAHE

4.21 12415,19 58 L 3,421 S439
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FIGURE 10

STANDARD 349-37

4’ =-0H-BIFENTHRIN
SET 1

2 ul, 0.1 ng/ul INJECTED

RT: STOP RUM O¥: STOP RUN

Inpl 3339R " SAMPLER IMJECTION @ 29:93  JUN 1, 1959
SAMPLE % ¢ ID CZ0DE © :
) 19 F.1-343=-37
d-34301%
ESTD
BT ARCH TYPE CAL HAODUNT  HAME
434,39 =1 i B.391 2-34599
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FPIGURE 11

CORN GRAIN, CONTROL
PRD-383-87-JJK-8-4
SET 1 SAMPLE 5
2 uL, 4 mg INJECTED

——

&' +0H-8ifenthrin (ND)

5,39

2.13

RT: 3TOP RUN DY: STOP AuM

LAl 3336R  SAMPLIR INJECTION @ 12333 JUN L4, 1999

SAMPLE % : I3 ODe :

3 5.2.539
METHOD RBORTED
AREA %

]T RAREAR Treg RRER -
D47 $9232.78 g% 43,437
A.TT 1lag22.19 Y 22.431
B.33 TR143,39 . uy BB
1.327 1325.93 W 2.12%
1.18 2918.92 vy +.333
1.41 1394,.13 NAd 2.833
1.93 1625.8% WY 2.584
2.2% 1298.583 LK) 2.974
2.75 214.84 v 1.45S
2.33 1324.45% vy 2.32:
.99 L1955, 94 iy Z.142
B, 33 137 .43 BpP 2,252
e ... ZBB.a2___AR_. ... a.31a.

REDUCED TO 85% OF ORIGINAL
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FIGURE 12

CORN GRAIN, FORTIFIED CONTROL
PRD-383-87-JJK-4~C
SET 1 SAMPLE 6
2 ul, 4 mg INJECTED

-

) . 41-0H-3ifenthrin
{0.105 ppm) 105X Methog Recovery

3012
RT: 3TOP RUH 0¥: STOP RUN

—~KhP1 3339R SAMPLER INJECTION #1324 JUN 14,

35 1399
SAMPLE # ¢ 1D ¢npe :
3 6£.2.599
+4-54330
£3TD
RT © ARERA TYPE CAL AMOUNT  HAME
.81 1913.63 PB 1 3.429 4-54339

REDUCED 7TO 85% OF ORIGINAL
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. | FIGURE 13

‘CORN SILAGE, CONTROL
PRD=-355=-87-JJK=-8-2
SET 20 SAMPLE 81
2 uL, 2 mg INJECTED

(LY ]
] _p)

2 4'-QH+-Bifenthrin (ND)

6.32 _ -
7.77

Tl 3T0P RUN Ov: TP RUN
CheY S330R SAMPLER [NJECTION @ 11384 0OCT S, 1999
SRMPLE # : ID CODE ¢ .
L2 81.2.1099
METHOD RBORTED -

ARER X

rT ARER TYPE RREA =
2.32 L3739%5.99 8% 53,759
-3 42353.79 ki) 24.782
1.77 ' 1233.23 p 3,979
2.97 3892.33 ¥e i.9%3
5,32 1179.12 YP 9,837
77T : 4327.57 PH 2.171
#.51 1372.47 HH B.73%.

REDUCED TO 85% COF ORIGINAL
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FIGURE 14

CORN SILAGE, FORTIFIED CONTROL
PRD=355=87-JJK-8=2
SET 20 SAMPLE 82
.2 ul, 2 mg INJECTED

— 3.32

.74 -
4.45 <@ 4rgH-8ifenthrin (0.71 ppm) 71X Method Recovery

6.46
7.79 -

Q. 42
L"Rﬂ 370P RuN O%¥: STOP RUN

L5 $8389A SAMPLER INJECTION ® 11:31 0CT 5,

1923
SAMPLE # : 1D CODE
I 82.2.1009
4-54390 .
£37TD
aT HEIGHT  TYPE CAL  AMOUNT NAMS
4,45 124,41 gp 1 W.142  +-54399

R.EDUCEI_J TO 83% OF ORIGINAL -~
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FIGURE 15
CORN STOVER, CONTROL
PRD-GOZ-EVG-87-17A
SET 14 SAMPLE 37
2 uL, 0.4 mg INJECTED
T Nh— —— 9.31
f—- 4'-OH-8ifenthrin (ND)
7.29 .
2.47
RT: STOP RUN O¥: 3T3P RUM
Lhpl Z339R SAMPLER IMJECTION ? L15:S8 3E2 7, 1239
SAMPLE 8 @ ID 20DE :
3 37 R 2.%5399
METHQD ABORTED .
RREA = .
RT RREA TYPE AREA %
9.31 Z5119.39 BH 53,231
.59 12351.5% 212} 23.724
7.29 3319.25% HH 4,931
3.47 2843, 1% HH 3.134
REDUCED T0O 8S5% OF ORIGINAL
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FIGURE 16

CORN STOVER, FORTIFIED CONTROL
PRD-602~EVG-87-17A
SET 14 SAMPLE 38
2 uL, 0.4 mg INJECTED

*o43 4= ir.on-gitenthrin (0.853 ppm) 85.3% Method Recovery

Te7%

3.486
RT: STAQP RUM O¥Y: STOP RUNM

L3 3380A SAMPLIR INJECTION @ 17:23 S22 7» 1999
SAMPLE % : ID GODE ¢
2 33 A 2.5299

+=54329
E3TD ,
RT . RAREA  TYPE DAL AMOUNT  NAME
4,43 2731.24 8V .- 1 9,341 +-543909

REDUCZD TO 85% OF ORIGINAL
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o ’ FIGURE 17

STANDARD 354~-17
4’ -OH-BIFENTHRIN
SET 12
2uL, 0.2 ng/ulL INJECTED

9.31

m’
E_ L 3 - h 4! -QH-Rifenthrin (0.538 n)

| RT: s70P RUN OY: 3TOP RUN

QUT 0OF PRPER
Lhel S332A SANPLER INJECTION @ 12:S6 AUG 24, 1329
SAMPLE # 3 [D CODE ! -
14 3S4-17-2.4

4+-34339
£57D
RT RRER TYPE CAL RMOUNT  NAME
4.83 +538.12 88 ] B.433 $=-543499

REDUCED TO 85% OF ORIGINAL



