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ABSTRACT 

This report contains independent laboratory validation data for EAG Method No. 83640-M 

for the determination of2,4-dichlorophenoxyacetic acid and its metabolites in soil and 

sediment. The method was independently validated over the concentration range of 0.00 t 9 to 

0.019 mg/kg for 2,4-D acid, and from 0.01 to 0.1 mg/kg for the metabolites 2,4-EHE, 2,4-D 

DMAS, 2,4-DCP, 2,4-DCA. 4-CP and 4-CPA in soil and sediment. During the independent 

laboratory validation of the method, the limit ofquantification (LOQ) was confirmed to be 

0.0019 mg/kg for 2,4-D acid and 0.01 mg/kg for each metabolite is soil and sediment. 

The analytical procedure was demonstrated to be applicable for use in the detennination of 

2,4-0 acid and its metabolites in soil and sediment matrices. 

INTRODUCTION 

An analytical method for the determination of2,4-dichlorophenoxyacetic acid (2,4-D acid) and 

its metabolites in soil and sediment matrices, was developed and validated at EAG 

Laboratories, "Determination of2,4-D Acid; 2,4-D 2-EHE; 2,4-0 OMAS; 2,4-DCP; 2,4-OCA; 
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4-CP; and 4-CPA in Soil and/or Sediment Matrices" (Reference 1), as can be found in 

Appendix 1 of the Study Protocol 445G1444 (Report Appendix A). The method was found to 

be suitable for the determination of residues of2,4-D acid in soil and sediment over the 

concentration range of0.0019 mg/kg to 0.019 mg/kg. The method was suitable for the 

determination of the metabolites 2,4-dichlorophenoxyacetic acid 2-ethylhexyl ester (2,4-D 

EHE), 2,4-dichlorophenoxyacetic acid dimethylamine salt (2,4-D DMAS), 2,4-dichlorophenol 

(2,4-DCP), 2,4-dichloroanisole (2,4-DCA), 4-chlorophenol ( 4-CP) and 4-chlorophenoxyacetic 

acid ( 4-CPA) over the concentration range of0.0 l mg/kg to 0.1 mg/kg. The validated limit of 

quantitation was confirmed to be 0.0019 mg/kg for 2,4-D acid and 0.01 mg/kg for each 

metabolite. 

An independent laboratory validation of the analytical method was conducted on soil and 

sediment. The study was conducted to satisfy the requirements ofthe United States 

Environmental Protection Agency (US EPA) Guideline OCSPP 850.6100 (Reference 2). 

The independent laboratory, the Study Director and the analysts chosen to conduct the IL V 

were unfamiliar with the method, both in its development and its subsequent use in analyzing 

samples. The independent laboratory used all of its own equipment and supplies, so that there 

was no common link between EAG Laboratories and the IL V analysts. Throughout the conduct 

ofthe study, any communications between the Study Monitor and the Study Director were 

logged for inclusion in the report (Appendix B). No one from EAG Laboratories was allowed to 

visit the independent laboratory during the IL V trial to observe, offer help, or assist the 

chemists or technicians. These steps successfully maintained the integrity of the IL V study. 

ANALYTICAL 

Storage and Characterization ofControl Samples 

The control soil and sediment samples were provided by Dow AgroSciences, LLC. The soil 

and sediment selected were identified as the most difficult matrices in the original validation 

based on organic matter content and subsequent analytical precision and accuracy data 

obtained in the method validation. On arrival, the samples were placed in a freezer set to 

maintain a temperature ofapproximately -20°C where they were maintained at all time 

unless removed for analysis. Samples were received already ground and homogenized, so 

no additional processing at the Test Facility was necessary. 
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The control samples were characterized by Agvise Laboratories. Characterization analyses 

included texture (% sand/silt/clay), moisture content, pH, total nitrogen, total phosphorous, 

base saturation and microbial biomass. The control specimen certificates ofanalysis are 

found in Appendix C. The sample identified as M983 was the soil sample. The sediment 

sample was identified as M947. 

Soil and Sediment Collection Sites 

Soil M983: 
53° 13' 9.4''N, IO 51' 32.4"W 

(British National Grid: SK09512 69147) 
Grass field within Peak District National Park 

Sediment M947: 
Goose River, Grand Forks County, North Dakota 
N47° 43, 779 W097137.312 

Preparation ofStock Solutions, Calibration Standard Solutions and Fortification Solutions 

The reference substance/analytical standard certificates ofanalysis can be found in 

Appendix D. Reagents used were ofequivalent specifications as described in the analytical 

method. 
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The following reference substances/analytical standards were utilized during the 

independent laboratory method validation: 

Chemical name: 
Common name: 
CAS No.: 
Lot number: 
Expiration date: 
Purity: 
Storage Conditions: 

2,4-dichlorophenoxyacetic acid 
2,4-D acid 
94-75-7 
MORRJS/1710 
10/4/2018 
99.1% 
Ambient 

Chemical name: 
Common name: 
CASNo.: 
Lot number: 
Expiration date: 
Purity: 
Storage Conditions: 

2,4-dichlorophenoxyacetic acid 2-ethylhexyl ester 
2,4-0 EHE 
1928-43-4 
YBl-100780-094 
10/20/2018 
99.3% 
Frozen 

Chemical name: 
Common name: 
CAS No.: 
Lot number: 
Expiration date: 
Purity: 
Storage Conditions: 

(2,4-dichlorophenoxy)acetic acid dimethylamine salt 
2,4-0 OMAS 
2008-39-1 
V43-037861-8 
10/21/201 7 
99.3% 
Refrigerated 

Chemical name: 
Common name: 
CAS No.: 
Lot number: 
Expiration date: 
Purity: 
Storage Conditions: 

2,4-dichlorophenol 
2,4-OCP 
120-83-2 
OCR 696-132-1 
10/7/2023 
100°/c, 
Ambient 

Chemical name: 
Common name: 
CAS No.: 
Lot number: 
Expiration date: 
Purity: 
Storage Conditions: 

4-chlorophenol 
4-CP 
106-48-9 
MKBJ7452V 
10/7/2017 
100% 
Ambient 

Chemical name: 
Common name: 
CAS No.: 
Lot number: 
Expiration date: 
Purity: 
Storage Conditions: 

4-chlorophenoxyacctic acid 
4-CPA 
122-88-3 
089F002l25 
10/1 3/2023 
100% 
Ambient 

Standard stock solutions, calibration standard solutions and fortification solutions were 

prepared as described in the analytical method. Full details of these materials are included in 

the raw data package for the study along with details of the preparation ofall analytical and 
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fortification standards prepared from the primary reference substances. The reference 

substances will be retained until expiration and then disposed offollowing relevant disposal 

SOP's with the approval of the Study Monitor or Sponsor. 

Fortification ofRecovery Samples 

Soil and sediment sub-samples (10.0 g) were fortified as described below: 

AnaJyte(s) Replicates 
Concentration 

(mg/kg) 
Notes 

2,4-D acid I 0.00057 LOD 

2,4-D EHE, 2,4-D DMAS, 
2,4-DCP, 2,4-DCA I 0.003 LOD 

4-CP and 4-CP A I 0.003 LOD (sediment only) 

2,4-D a.cid 5 0.0019 LOQ 

2,4-D 2-EHE, 2,4-D DMAS, 
2,4-DCP, 2,4-DCA 5 0.01 LOQ 

4-CP and 4-CP A 5 0.01 LOQ (sediment only) 

2,4-D acid 5 0.019 10 x LOQ 

2,4-D 2-EHE, 2,4-D DMAS, 
2,4-DCP, 2,4-DCA 5 0.1 !Ox LOQ 

4-CP and 4-CP A 5 0.1 10 x LOQ (sediment only) 

Untreated Controls 2 NA 

Reagent Blank I NA 

••LOD - Limit ofdetection 

•••LOQ - Limit ofquantitation 

NA - Not applicable 

Method Principle 

Soil and sediment were assayed according to EAG Method No. 83640-M. 

Analytes 2,4-D acid, 2,4-D EHE, 2,4-D DMAS, 2,4-DCP and 2,4-DCA were extracted from 

soil; and analytes 2,4-D acid, 2,4-D EHE, 2,4-D DMAS, 2,4-DCP, 2,4-DCA, 4-CP and 4-

CPA were extracted from sediment via vortexing, sonication and centrifugation in 5% acetic 
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acid in methanol; 50:50 5% acetic acid in methanol:5% acetic acid in water; and 5% acetic 

acid in water. The extracts were decanted, combined and brought to a known volume with 

water. The sample preparation scheme for each analyte was as follows: 

Fraction A (2,4-DCA): An aliquot of the matrix extract was partitioned with iso-octane, the 

volume reduced under nitrogen, diluted with 0.2% peanut oil in iso-octane and submitted for 

GC-MSD analysis. 

Fraction B (2,4-D EHE and 2,4-D DMAS): An aliquot ofextract was hydrolyzed with IN 

NaOH (to 2,4-D acid), acidified with 1:1 HCl;water, concentrated and cleaned up via HLB 

SPE, diluted with 0.1 % formic acid (aq) and submitted for LC-MS/MS analysis. 

Fraction C (2,4-D acid, 2,4-DCP, 4-CP and 4-CPA): An aliquot ofextract was diluted with 

water, concentrated and cleaned up via HLB SPE, the volume reduced under nitrogen, 

diluted with 0.1 % formic acid (aq) and submitted for LC-MS/MS analysis. 

Extraction 

1. Added 20 mL of5% acetic acid in methanol to 10.0 g ofsoil or sediment in a 50 mL 

plastic centrifuge tube. 

2. For recovery samples, an appropriate volume of the spiking solution was added prior 

to addition of the extraction solvent to obtain concentrations ranging from the LOO 

to 10 x the LOQ as described in the table below: 

Spiking Volume Spiking Solution Fortification Level 
Description (mL) cone. (µg/mL) (mg/kg) 
Control 
LOO 0.1 0.30 (0.057) 0.003 (0.00057) 
LOQ 0.1 1.0 (0.19) 0.01 (0.0019) 
10 x LOQ 0.1 10 (1.9) 0.1 (0.019) 

Values in parentheses are for 2,4-D acid only. 

3. The centrifuge tube was capped and vortex mixed for approximately 30 seconds. 

4. Sample was sonicated for 20 minutes, assuring that the water bath was above the 

level of the slurry. 
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5. The sample was centrifuged at 2,000 rpm for 10 minutes. The supernatant extract 

was decanted into a 100 mL volumetric flask. 

6. Added 20 mL of50:50, 5% acetic acid in methanol:5% acetic acid in water to the 

sample. 

7. Repeated the vortexing, sonication, centrifugation and decanting steps described 

above, combining the supernatant extract with the first extract in the 100 mL 

volumetric flasks. 

8. Added 20 mL of5% acetic acid in water to the samples. 

9. Repeated the vortexing, sonication, centrifugation and decanting steps described 

above, combining the supernatant extracts with the previous extracts in the 100 mL 

volumetric flask. The flasks were stoppered and mixed. The extract was transferred 

to an amber glass bottle and stored in a refrigerator when not needed for analysis. 

Fraction A (2,4-DCA) 

I. Transferred a 20 mL aliquot of the sample extract (extraction step 9 above) to a glass 

culture tube. 

2. Added 5 mL ofiso-octane. The tube was capped and shaken by hand for about 30 

seconds. 

3. The sample was shaken in a horizontal position at high speed on a platform shaker 

for approximately 5 minutes. 

4. The sample was centrifuged at 1,000 rpm for 2 minutes. 

5. The top iso-octane layer was transferred to a 15 mL graduated plastic centrifuge tube. 

6. Added 5 mL of iso-octane and repeated shaking and centrifugation. The top iso­

octane layer was combined with the first extract in the plastic centrifuge tube. 

7. The iso-octane was evaporated under a stream ofnitrogen to ::: l mL on an N-evap 

apparatus (heating block temperature of40° C). 

8. The volume was returned to l mL with iso-octane, then diluted to 2 mL with 0.2% 

peanut oil in iso-octane. 

9. An aliquot of the sample solution was transferred to a glass vial containing a 500 µL 

glass insert and submitted for GC-MSD analysis. 
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Fraction B (2.4-D EHE and 2.4-D DMAS) 

1. Transferred a 2.0 mL aliquot of the sample extract (extraction step 9 above) to a glass 

culture tube. 

2. Added IO mL of 1 N NaOH to the tube and vortex mixed. 

3. Incubated the sample in a water bath set at 40° C for 30 minutes. 

4. Cooled the sample to room temperature and added 2.0 mL of1: 1 HCl:DI water. 

Vortex mixed and verified that pH was < 2. 

5. Conditioned an HLB SPE cartridge with 3 mL ofmethanol followed by 3 mL ofDI 

water. 

6. Loaded the sample onto the SPE cartridge with a transfer pipet at a flow rate of 

0.5-1 mIJminute. The eluent was discarded. 

7. Washed the sample tube with 2.0 mL ofDI water using the same transfer pi pet, 

passing the water through the SPE cartridge. Discarded the eluent. 

8. Washed the sample tube with 2.0 mL ofacetonitrile using the same transfer pipet, 

passing the acetonitrile through the SPE cartridge. The eluent was collected in a 

15 mL plastic centrifuge tube. 

9. Strong vacuum was applied to recover the acetonitrile remaining on the SPE 

cartridge. 

10. Diluted the sample to 10 mL with 0.1 % formic acid (aq). 

11. Transferred an aliquot of the sample to an HPLC autosampler vial for LC-MS/MS 

analysis. 

Fraction C (2.4-D Acid: 2.4-DCP: 4-CP and 4-CPA) 

1. Transferred a 2.0 mL aliquot ofsample extract (extraction step 9 above) to a glass 

culture tube. 

2. Added 12 mL of 0.IN HCl to the sample and vortex mixed. 

3. Conditioned an HLB SPE cartridge with 3 mL ofmethanol followed by 3 mL ofDI 

water. 

4. Loaded the sample onto the SPE cartridge with a transfer pipet at a flow rate of 

0.5-1 mIJminute. The eluent was discarded. 

5. Washed the sample tube with 2.0 mL ofDI water using the same transfer pipet, 

passing the water through the SPE cartridge. Discarded the eluent. 
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6. Washed the sample tube with 2.0 mL ofacetonitrile using the same transfer pipet, 

passing the acetonitrile through the SPE cartridge. The eluent was collected in a 

15 mL plastic centrifuge tube. 

7. Strong vacuum was applied to recover the acetonitrile remaining on the SPE 

cartridge. 

8. Reduced the sample volume to ~ 1 mL on an N-evap set to approximately 40° C 

without allowing the sample to reach dryness. 

9. Brought sample to 1 mL volume with acetonitrile and diluted to 5 mL final volume 

with 0.1 % formic acid (aq). 

10. Transferred an aliquot ofthe sample to an HPLC autosampler vial for LC-MS/MS 

analysis. 

Analytical Instrumentation and Equipment 

The instrumental conditions used during the ILV trial were optimized for the available 

instrumentation. Full instrumental conditions used are given below: 

GC-MSD Parameters (2,4-DCA) 
Instrumentation: Agilent 7890 Gas Chromatograph 

5975C XL MSD with triple-axis detection 

Column: DB-5MS; 30 m x 0.25 mm x 0.25 µm 

Temperature Program: Hold at 80° C for 3 min. 

Ramp to 150° C at 10° C/min, hold Omin. 

Ramp to 310° C at 40° C/min. hold 5 min. 

Injector Temperature: 215°c 

Detector Temperature: Source: 250°C 

Quad: 180° C 

Aux: 280°C 

Carrier Gas: Helium at 0.8 mL/min. 

Inlet: Splitless 

Injection Volume: 2.0 µL 
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Ions Monitored: 

Analyte 
Quantitation 

Ion 

Confirmation 

Ion 1 

Confirmation 

Ion 2 
Dwell (msec) 

2,4-DCA 178 163 161 50 

LC-MS/MS Parameters (2,4-D; 2,4-DCP; and 4-CPA) 

Instrumentation: 

Column Temperature: 

Injection Volume: 

Column: 

Mobile Phase: 

Flow Rate: 

Gradient: 

Typical Mass Spectrometry Operating Conditions 

Ionization Mode: 

Polarity: 

Scan Type: 

Resolution: 

Curtain Gas (CUR): 

Collision Gas (CAD): 

Temperature (TEM): 

Agilent 1290 LC System 

API 6500 Q-Trap MS/MS Detector 

MDS/Sciex Analyst/MultiQuant Data system 

40°c 

25 µL 

Phenomenex Synergi Hydro RP, 75 x 4.6 mm x 

4µm 

A: 5 mM ammonium acetate 

B: Methanol 

1.0 ml/min 

Time (min) 

0.00 

6.00 

7.50 

7.60 

9.00 

APCI 

Negative 

MRM 

Ql-unit, Q3-unit 

25 

High 

500 °C 

%A %B 

70 30 

10 90 

10 90 

70 30 

70 30 
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Ion Source Gas 1 (GSl ): 

Ion Source Gas 2 (GS2): 

Entrance Potential (EP): 

Collision Cell Exit Potential (CXP): 

30 

0 

-10 

-10 

Analyte Ql (m/z) Q3 (m/z) 
Dwell 

(msec) 

Declustering 

Potential 

Collision 

Energy 

2,4-D Acid 219 161 100 -15 -21 

2,4-D Acid 221 163 100 -15 -21 

2,4-DCP I61 125 200 -70 -23 

2,4-DCP 163 127 200 -70 -23 

4-CPA 185 127 100 -25 -19 

4-CPA 187 129 100 -25 -19 

2,4-D ERE and 2,4-D DMAS are detected as 2,4-D. 

LC-MS/MS Parameters ( 4-CP) 

Instrumentation: 

Column Temperature: 

Injection Volume: 

Column: 

Mobile Phase: 

Flow Rate: 

Agilent 1290 LC System 

API 6500 Q-Trap MS/MS Detector 

MDS/Sciex Analyst/MultiQuant Data system 

40°c 

20 µL 

Phenomenex Synergi Hydro RP, 

75 x 4.6 mm x 4 µm 

A: 5 mM ammonium acetate 

B: Methanol 

1.0 mIJmin 
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Gradient: Time (min) %A %B 

0.00 

3.00 

4.50 

4.60 

6.00 

Typical Mass Spectrometry Operating Conditions 

Ionization Mode: 

Polarity: 

Scan Type: 

Resolution: 

Curtain Gas (CUR): 

Collision Gas (CAD): 

IonSpray Voltage (IS): 

Temperature (TEM): 

Ion Source Gas 1 (GSl): 

Ion Source Gas 2 (GS2): 

Entrance Potential (EP): 

Declustering Potential (DP): 

Collision Cell Exit Potential (CXP): 

60 

10 

10 

60 

60 

Electrospray 

Negative 

MRM 

Q 1-uoit, Q3-unit 

15 

High 

-4500 

600 °C 

70 

60 

-10 

-80 

-10 

40 

90 

90 

40 

40 

Analyte Ql (m/z) Q3 (m/z) 
Dwell 

(msec) 

Collision 

Energy 

4-CP 127 91 100 -22 

4-CP 127 35 100 -22 

Calculation ofResults 

The concentration ofeach calibration standard in ng/mL was entered in the Multi Quant (LC­

MS/MS) software or into Cbemstation (GC-MSD) software in µg/mL. Linear regression 

calibration curves were generated by the respective software programs using 1/x weighting. 
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Microsoft Excel is used for subsequent concentration and recovery calculations using the 

formula: 

y = mx+b 

y: PeakArea m: Slope b: y-intercept x: Concentration 

x=(y - b) / m 

Example Calculations 

Example: 2,4-0 Acid in Soil at 0.0019 mg/kg (LOQ) 

Laboratory ID: 1444-S00 1-S 13 

Set: V00 l -1 

Transition: m/z 219 - 161 

Peak Area = 21 123 

Regression equation: y = 164606 x + 9419.0 I 096 

Concentration (ng/mL) = (21123 - 9419.01096) I 164606 = 0.0711 ng/mL 

Amount Found (mg/kg); GC-MSD = 
µglmL Found *Final volume (mL) *Extraction Volume (mL) 

Sample Weight (g) *Aliquot Volume (mL) 

Amount Found (mg/kg); LC-MS/MS = 

ng/mL Found *Final volume (mL) *Extraction Volume (mL) 
Sample Weight (g) *Aliquot Volume (mL) *1000 

Note: For 2,4-0 EHE, multiply by the molecular weight conversion factor: 

333.25 g/mol (2,4-0 EHE) / 221.04 g/mol (2,4-0) 

Where: 

Final Volume (mL) = 2 mL for fraction A, 10 mL for fraction Band 5 mL for fraction C 

Extraction Volume = 100 mL 

Sample Weight = 10 g 

Aliquot Volume = 20 mL for fraction A, 2 mL for fractions B and C 

Example: 2,4-0 Acid in Soil at 0.0019 mg/kg (LOQ) 
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Laboratory ID: 1444-S001-Sl3 

Set: V00l-1 

Transition: m/z 219 - 161 

ng/mL Found = 0.0711 

Sample Weight: 9.987 g 

Amount Found (mg/kg) = 0.0711 • 5 • 100 I 2 • 9.987 • 1000 = 0.0018 

Fortification Level (mg/kg) = 

Vol. o{Fortification Solution (ml) • Cone. o{Fortification Solution (uglml) 
Sample Volume (g) 

Where: 

Vol. ofFortification Solution = 0.100 mL 

Cone. ofFortification Solution = 0.190 µg/mL 

Sample Weight = 9.987 g 

Fortification Level (mg/kg) = (0.100 • 0.190) / 9.987 = 0.00190 

Recovery ("/4) = 

mg/kg Found - mg/kg Found (Unfortified Control) • 100 
Fortification Level (mg/kg) 

Ex.ample: 2,4-D Acid in Soil at 0.0019 mg/kg (LOQ) 

Laboratory ID: 1444-S00 1-S 13 

Set: V00l-1 

Transition: m/z 219 - 161 

Amount Found (mg/kg): 0.0018 

Amount Found Unfortified Control (mg/kg): 0.0002 

Fortification Level (mg/kg): 0.0019 

Recovery(%) = (0.0018 - 0.0002) / 0.0019 • 100 = 84 

Statistical Treatment ofData 

The mean recoveries for the fortified samples were calculated using the "AVERAGE"' 

function of the Microsoft Excel spreadsheet computer program, which divides the sum ofthe 

selected cells by the number ofdeterminations. The standard deviation of the recoveries for a 
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fortification level was calculated using the ·'STDEV" function of the same spreadsheet 

program, which sums the squares of the individual deviations from the mean, divides by the 

number ofdegrees of freedom, and extracts the square root of the quotient. Percent relative 

standard deviation, % RSD, was calculated by dividing the standard deviation by the mean, 

and then multiplying by 100. 

Confirmation ofResidue Identity 

Confirmation was performed to demonstrate the selectivity of the primary method by 

monitoring one additional MRM transition {LC-MS/MS) or two additional SIM ions (GC­

MSD) simultaneous to the primary detection. Untreated control matrix samples and samples 

fortified at the lowest level of quantitation for each analyte/matrix combination were 

provided to demonstrate the selectivity of the method . 
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1~00---~-~=~---------

1 00 

2. FQUIV \I.FXC'F. STATF\lr.,, 

D'nmg I/or condJ<l oJ Lm 1nllly'<><. comr,r:ibl• •rr,lr.1.111<. 10lven:<. glauw,r,, and 
,..,nn,qu,- nuy be .-Jbomru•,d ror ,11os, de~,bed 10dus m•Llod. except wh,rt 5J"<'•lic•lly 
Stalod ollocrn1<c, In tb< c,·ent • <ubsutu:.:d piece ofcqu1pmc:u or :ecn,,quc" u~. 11, ""' 
w~I hedocuu,en:ed m th< ,udy Mord•. 

https://uhrm1.cJ


L1GL.,w,,...,,,.., 
\lt//,od J/Jr,4/) .If 

J. \PPt\k.-\TIJS 

H:atanct'l\; 

Bonl~• 

Cen1nh1g,: 

Colum!\S' 

Culture tuba 

r.a, chmmalof!T'31'~= 

o ..ch.mma:ograr•<Iota sy'l!cm 

01•,swaro: 

Cr.aduatorl mnmg c~hnder, 

LC Vials. 

liquid chro:natograpb· 
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PugrJ.,f/'16 

Anoly11cal balJnce c.>pablc 0!'""'111110~ to t-11.1 mg 
To11-lolld1n11 bolo.nee CUJiablc ol ,..eog;,1111110 ~ 0 01 g 

'Hlr•m awb.:rgb>'cru.h:r Cat. 'fo. 03-339-~JDl w,th 
rTFE-liftt;l ""ttW cap, ffi<htrCat \"o. 02-9'l1-42al 
4-otm« •-glau bollk< ( I 1<berLll 'l;o 02-911-904) 
\lo'llb l'Trr~hn<d SCI'\'\\'"'"' Cl'""" C.i No 02-9'1}-1%) 

Thenno Sc,cnufi< Legend XTR. benclHop 

Po1Yf1mpylt..,.H: F..dcori Tuhc,c.. cuHic..al huUom, >4Tcw Cdfl. 

L"1"1uah,I, I 'I-ml Cfi,lwr <Jt 'lo t •-9W-70C'l 

IIP-5MS JO~ 02~ mo>.015 i,m (GC-\1SD) 
Pheoolllrnct Syn.:rsi Hydro-Kl' ;5" • 6 mm. 4um 
(Ll"-MSMSI 

Olm. ~s x 150 mm (fobo= CAt. No. 14-933D) 
rn.,,. 16" 12s a:.m 1•·,.1,.,,c,1. No. 14-959-JSM, w,d, 
PTFr -linw Hen."-' c•r•(f"h,TCm '" 02-9'11-4 l'l) 

Aailcnr 71!00 C-,<' wuh <y,~ 1nm xr r, ,1 ,1so an<t 
Gersr,J mull,-purpo~ umpl<r 

t'bcmSt.oHon 0170IFA P 02 02 

Vviou, 

GI.an. Vano\H 

GliU1. 2-mt (Fi'11erC•L No. 0l-39SC) 
S,w11 Co1" (f1,J1Ct Cat No 03-396S> 
rn.... s«1-111 ;....,., <Fi,hLT<'11, "'" u1.11s.1Ri 

5himadzu Syst,m Controller CR\1-20A. Shun;id111 
Ocg,,- tx.U-ZOAJR. Slllimdzu Pu!T.p Lt'10AJJ, 
Slu!l!Jdzu Column Hearer eru-WAL, Stunudr, 
Au'.Qs;llUplcr ~IL-301\lMP 

AB Sc:1c( API 6500 Q Tmp 



£!GL,,b.,n,m,.-, 
\/tthod l<J6'U .If 

pH pop,,-. 

P,p<ttON 

Sohd•ph•seextr:ICIIOII (SPE) 

Soat<.1tor· 
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S1ud} Number 445G 144-1 
Pngc 13 ofJ I 

Orl:,mo n••tion ,,...,.__ Inc. \10<!<1 112 

pH 0-6 (r,ihcr C11L S:o. Sl-1-811 \ 

rn...,. do po<ablc. 2S-,nl ,crologu,.,1, muhipocks 
(Fisbr.C•t 'Jo D-6!,-1-180> 
( ,I>% d1sposahlt, l'a<ttc:ur1)1"' 
(Fi<h,.,. <"at No I l~7S-200) 

Set ol'odjU$:»blc ponu,c-diJJJL,~=nt pipctton. chccl.ed 
tor atca.'11C)' and p,---ci.,on, and copoblc ofdclh..-10it 
\.Ulum1.,.""I r'"JUjtng rmm 10-1000 JJI .. with cli~f1<t1Wlli.'. 
('OIY(lmp}l<n.: Up< 

rbtronn Shaker 

ou.. Hlll <&nnd!!-C< (60 m~] mlt tW•1ors COfl'., 
\ t ,ltord, \IA, Pa,,""·WAT0942c6) 

SPE ,acuu,n m.nifulJ IIJIJ'lfflll11'1 such••Sur-,!(,.._, V"irr,,. 
or t!(llll\-alc:Jt. ",lb \11.ISk :npnd vacuum pump 

Dran'l(lrl Model R800 

Oi~nal, TracC11hle (Fi,htrCoe No 14-648-121 

TbrnnoSci,ntific Modcl Ml671S 
(h•b«t'oc Ne, 12-~l~•~l) 

https://chccl.ed
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E.AG MIL«~hJhc'~ 
Mtthod IIJM// .II 

4. RfFC:RF'ICT. SCD',T,\1\Cf<i 

C('mmon 'la= 2.-1-U aad 
Synonym· 
c.·henucal :-.•me, 2.4-dichlorophc:10-cy •ceuc acid 
\lolocul., Ma<S; 221.04 s mol 
CAS Nuwber: 9-PS-7 

2.4-D l•l:: JU: 

Coaunon :-'a,- 2.4-0 2-EJIF {nl,o known ,s 2,4-0 CIIF) 
SynuuyuL 
f'hcmn:·od "umc: l.4-tlkhlom1thc-K,!C}'UC~lic ..:ill 1-c.lh\(lh.:xyl ~"lL'l' 

\tolcculJr M::1..;.., Hl 25u mol 
("AS Number. 19211-41--1 
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Stud) 'lumber· 44S0144-1 
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£.!G Lab,,,""'""' 
Mt1l1oJ ~J6'/1 M 

2.4-D »~I.AS 

<'rnnmuu '1.:arnc 
Syru1nym 
Ch,nurol !\a::r.r· 12.-•-dirhlo:"Of'hC'loxy)XeJr acid d1m,tli)lonunc..,11 
\loleculu \\OJs ~66. 12 g mol 
(.'AS 'lumbtt- WQ8-1Y..I 

U•D DCP 

Common 'lame 
l,)'JKlllym 

<.bcrru~I ~=•· l.4-d,chlorophe:,ol 
\1olecul:ar \bu 163.001! mol 
CASNUlllbor: 120-SJ.2 
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Stud) Number 44501444 
Pngc 16001 

£AG LaWf'"t.11ur1~ 
A/,i/,(JJ ~Jf,4(/ .\I 

2.4-DCA 

C"'umm"n '-:amc 
~yn.mym 
themic::11 l!-,1r-.e· 2.~-dK'bklroant!IOle 
:\1olccular \tau 11~.o; s mol 
<:AS Numt>er SSJ-ll2·2 

~p 

Co01moo 'llawc. 4-CP 
Synon}m· 
( hrmJr~l '\"ami,: 1-chlomph,:,ol 
:\1oleculor Mau 128 <6 g,mol 
<.:N; Numbff: 106-411-9 

Cl-0-0H 
4-CPA 

Coa.uuou 'tame. 
Syn,mym 
C"h~m•~I \:'.,1!"'tt : 4-chl11n,(lhcm•~yacl"lic i.cul 
\ 1ol,a1l111 \10<•· 186 ~9 t mol 
<.:AS '-umb« 122-l!ll-] 



• 
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£JG Ulburu1uri~~ 
Method bJ64U M 

S. SOLVE'ffS, REAGE."'1TS. AND SOLL'TJO:o;S 

5.1 . Sol\·cn1i; 

5.1.1. Meihwiol !~1eOH). HPLC Grade. for LC-MS.'MS (Cot. No. AH2J0-4. Burdick & 
Jackson, Sccla::. Germany) 

5 1.2. Methanol (\1cOH), Opuma Grade (CAL No. A454-4, Fisher Sc1enufoc, Fm 1-•wn, 
I\J) 

5.1.J. lso--0ctilD<, HPLC Grode 1CnL No. 0296-4, Fislle! S.:ientilk. Fnir La,.,11. NJ) 

5.1.4 Wotcr, IIPI.C' ('.,,.le(C".t. No, W5-4, Fi,hc'1' Sckn,ilk\ Fair 1 •wn, ,J) 

5.1.5. Accloo><:, 111'1,C <imw: (Cat. No. A949-4, Fi,h.:r Scientiroc, FuirT """• NJ) 

5.1.6. Aoetonitrile (Al'N), Optima t;rnde 1<.:aL No. A'l'J6-4, H<her Scie:mfie. 
!'air Lown, NJ) 

52.1. Amm<lruum Aoemt<. lfl'LC Grade (C:11 No A6J9-SOO. Fisher &ienufic. 
Frur Lown, NJJ 

• S.2.2. Glacial Ace1,c Acid (Ca,. No. A38S1-212. Fisher Sc1eu1ific, Fair Lawn, NJ) 

52.J. Fonn,c Acid. W.'!-o, Op1ima Grade (Cal No. A 117-50, t'isher Sc,e:11, fic. 
Fufr I.awn, NJ) 

S.2.4 Peanut Oil (Cat. No AC4168~. Fisher Scientific, fair Lawn. NJ) 

5.2.5. Socbu,n HydroKidc, Pellets, Reag<nt Ur ode tCar No S3 IK-SUO, H,her Sci<nnlic. 
!'air Lawn, NJ) 

5.2.6. Hydrocltloric Acid. Cooccuu-atcd (Cal Ko. Al44-2 12, Fishct Scicutific. 
Fi:.ir Lown. NI) 

5.1. Soluuoo< 

S.3.1. 0.1!;. FormicAcid(aq) 
Add 2 Lor w,m:r to• 2-L bottle uml• tlJ 2.0 u1Lof furw,c ucid. C•~ uud sli:ik.e lo 
nu,. The solution =Y be stored at room temperature for up to 3 mou~"- Adjust 
volumai HccunlintfY ft1TtlifTt..-rcnl 111.u.1111i1ic"• 

• 
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£.,tG lulJ«tJWflt';) 

Method ~.lM(J .\I 

5 l? 20-80, A("N•0 I', fonme And 1'1'{1 
Add .no nl1. ol U. ,•• fonmc oc,d (U<)) to. SUO-mL glas• J.,. Add MOmL Al"'I hi 
1.br I"'• (.'11p ..,~ 51ukc to lll1X fbe ,;oluaoa m•y be .,orc<l .>I room u,mp,,ral\U't 
for up tu .l 010,ltlb AdJUJl \01\.lmes ocevrJmpJ)' li..ll" J,lt~u\ 4.1uauu110 

HJ I.I HCI.W11cr 
Add 100 ml or">l<'r lO • 200-ml gJ.,u jar 'il<"•ly .,dd 100 ml. cf<0:K'o1r:;:,J 
HU to theJ"" lap "'1d WJ<C 10 mn 1 be ,ol ,,,.,, n1-1y ht ,ior,d •· \'OO"ll 

lt'mperaiur, frc up :o 12 months AdJ U<' ,ohm«ll<'«>rJmi;l) for d,rr=i 
QU3!.1llttCS, 

SJ.4. 0.1~ IICI 
Alltl lit l nil uf crnla..-nlna...""1 11(""1 " ., l•l H,rit(fu..et\."J m1,mtt,t)'hml..."""c:tJ11Uunbi 

KOO •rt o( WllllLT. Rrillg w ,-c1fmnc w-it'1 \\.1111U...- { •1, and,.,Ju~..-: 10 ma, The 
"'1l1.1tiun F':Jy hc,torrcl r,, f\N.1rn dfll1n":tlJn: "~ 1,r ht 12 m~m h,- Aclju,t ,11111""" 
ac.:.,rdml!fy for d,rrm,nt quanttues. 

S.3.S IN llocham Hyd.-o,Ki< 
Wti'llt 40 ,_ of sodtwt byd:o,odc .nd odd i., • 1-L JU"Odu>h.'<I ci,l111J.>1 couwnm• 

~00 .nL ofw• lcr. All"" 1JCll<t, IO dis,ohe u.1d brrns to• r,,.o1 volllll:c of 
1000 ml ..,jllJ "•lor TrJD>li:r tl1c wlu11u>1 ,ll • 1-1. plusuc holllu llJlJ bJJKI ,tukc 
well it> mix Tht> ~h111on may be! ~con.•d .u rootn l1!nlp.:rt11n1rc for 1p 10 1'2 DlO·llh!f 
AdJu!i.t ,·oluo,r< AC'cord1n&IY for different qu;,nrm,·~ 

SJ.6 0.2'• Poanul Oil m lso-«t:l!lc 
Add 500 nil of 1,o.oc:1o.nc to • 500-n:LJ?I•,. JCT Add I ml ofJX'IUIUt 011 to t!Jc 
1or Cap a11d '1l.lk• to 1111,. The sol•~o:i may be $lOted 01 l<lOUl te<np<rorure for 
ur lU 12 monlh1ir,. A,ijU"'-l \ 't1'U1Th ..." accur<lrng,I) n,,. ,hm•r\.-nl 'tllaf'ltihl-'" 

S l ' 0 I'• r,anal Oil m l«M><U"" 
Add 100 mLol 0'.:"• peanut oil m oso-o<tan.,IO J S()(l-ntl.gla"Jl! Add ICJUml. 
of fJO-OCtlniC to th<JM. C,1p and s.h.llk~ lo mn 1ht M)IUhOU tn.:1iy be s1t-.rcd at 
tOOil1 temp('f.atwc for up 10 I Z months AdJUlt ,-olu1~N .;1uordmgly for dtlTtrc:nt 
qLW.!Jtilid. 

S \ R 5•0 Ac~lk A1.:id in \ot"·lhanol t f 1N F~lnK."tft._, S.1111.tt,n) 
Add •ppro,om.,tely too ml orn"'lhanol ·o , l·L mm:1g <) hnder Add 'IO ml. <>f 
•'«''° ll<'1d 10th• 1-1 ,mxu,g cyhnJ,rcon~o1nong th., ·n<1h.mol Onng tn n 1-1 
, olume "''th m,1113.~ol. Cap and shake IO nu, Tr:w,ror the ~luuon to an empty 
1-L bonle The50lution may be slllred Ill room lt~rr.orur< ror up to 12 1M11da. 
AdJu<t ,uluu:d :..."Ctlrdmltly for clilTcru:u qua11111,tt 

~ 19 ~0 SO. sci. Au.:a1.: •"~1J. in Mclhum1 '\'-. A~lic Aci<l m WdU.:r(~i.:o'ld F',lrt1e'.ittt1 
[\11luhcm) 

Add ·· .:00 ml or waoer 10 on< 1-t. '"'""ll rylut<kr and -400 ml of01<1h.111ol to 
IUIO'h<T 1-L ffllXllljl cyhnd<r Add SO mL ofa<tll< arid 10 eachoflbe 1-L mmnR 

https://1,o.oc:1o.nc
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£.iG LulH.,ruu.,ri«·~ 
\lerh<>d ~J(,,111 1/ 

(ylmdl"l'S. conummg \\1t~erand tbr otlvr ront..u:nng nle'!h.1nol Oru1t: e-1ch 10 .1 
l·L \·olume. the ont conu.mmg methanol \\-1th mctb.Jol .md tlle one co::i.1.unwg 
\\.'atet "'•lh \\a11.-r Car a.nd sb..a.¥.c to 1n1x. Cotnbmc the 50lut1ons t.rom bo!!J. 1-L 
uwu1,p. c)·liodc-.ts ut au aitpt)' 2~L boule. The 60bl1011 IUI) be ..-tore-J n.t roc,,m 
tewrerutun: for up10 ll won~" ,\d1u,i ,otumc• llCCOrdi,~y for diffe:-"'ll 
(fW:Ullitics. 

S 3 10 ;•.Ar.,1,c A<od m W•ier(Tlurd fatr.>ebon Soluoonl 
Add oppro<im.itdy 400 ml,ofw••er 10 • 1-1, m"'ng cyhoder Add 50 ml of 
acetic acid to the 1-L 1111xonJ.l cyhndcr. lktnl.l to• l·L volu,;,e wnh water. 1.:ap 
and sbAl<e lo mi>.. Tnu1'1er the soluuoo 10 :>n empty 1-L lxmle The solunoo nuy 
b.o ,tured •• morn temp-,,otwe tor up lO 3 11100:h,. AdJU>I ,·ulUUJes acconlu,oJy 
for 1liOL"T\'lll lfWllllilii.."'\ 

:S. l 11 I 0\.f Am1no11ium Al.irWl~ (u'!) 
M.:.lsure app"'xnnately 5-0 ot1, ofw2ter 11110 a 100-mt. mis1I1g cyhnd,r M•••u"' 
lild a.td 7.7 t g ofanuoon1um au'.lltc to lh< s.,m<e "''""'ItC)hnd<r. aJld bnnii to 
volume \\lth wo1er (.;ap and Jll>I« w au>.. Tue solu,ion Dl3y he stored•• room 
tempe wurt for Up 10 3 mouths. 1\djust ,·olwues •ecordm~ly for J,tf,renl 
quu..11i1ics. 

5 1.12 ~m.'-1.,-nuon,um Acet•" (01f} 

1'1pe•1e oppro"11t1B!<ly ?.O ml c,f I OM anunon1t1m n<<1a1t w10 a 4-L bottle of 
water. Cop ond sh:,lrn 10 cmc fht oolnnon ffl3)1 he Slot\."'() al room t~mper.,ture 
for up 10 3 mon1ta. AdJUSI voluntes aecord,ngly for d1ll<!ffll quantiuos. 

S.3.13. I.I I. Aceto1111rile.~ietl1aool:Wa1er 
A,l.cl Hl''f''"'~ima1dy 4 I each or awhnilrilc. mclh:tr.11• ..t.nd ""di.,.,. Lu !I C,;:ITTM,y f'nr 
.-ml i,.hak~ ln rm-. TI1c ,olutum may he: "'lureJ Jl rc.,111 h:m('tL'l""JlUl'c ror Uf' hi 12 
mon::i, Adjust volu"1ff accord,ncJy for diff<r"11t qu,,n•iti., 

S_!.14. I;I·~. Ace1on,11,lc Me:hano1·11••1cr 
Add approx.imat~ly 4 L t.'~ch of :ace1onilf'llc. and me1blnot "'nd ~ L ofwiltcr co a 
CMboy. C.ap aud slutb.1'!' to nux. The :.olutioa nu&}" be :,1\lr\..-d a.t roNu ttrua1'!roture 
ror up 10 12 moull,s. Adju<:t ,olwnc,accc>rdio~) for diJTcrcu1 ~uamiti.:s 

6. STA1'1l \llO l'IH:l'ARA1 10, 

6.1. Stock \land:ml Soluhons 

6.1 .J 1000 µ~•lltl.. W,igh opprox1111•1<ly 10 mg of ••ch oualytc (com:cted for 1,urily) 
mto 1ud1v1.Juol 10-ntl. volutncu ,c Ua,ks. 2.4-D DMAS ,s we,wk!<l oat•• 
2,4•01:1c1J cquivalcnL U'(IR!: a COn\~T"lhm ructur or ?21 , ... c'r-lC,I (rrolu:ulH... r,iw,,, 

or 2,4-Dt 2tin.l 2 g.•nml trm1lctul ,i1r R'JM o( 2.4•1) J)\tAS). Di,"41h,..: m A('\: 
(bnrf ,oruc.,t,on ,r.ay b< nttded) nnd dolmc to volumi, 1>1lh AC" C.lp ,, nd vcrtc, 
mix 

https://mclh:tr.11
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C..!G Lu~tvn-t·• 
1/,i/,oJ1<)"4(1 \I 

6 I.! :,u,re oil '1'.0Ck sWtdard> •1 ~2-~ "(; (n,fngcutorl ID , -<1,.,n amt.er gl.tss bo:ll« 
,mh P1H-lncd air,< 

6.2. f'o.'liliClltiou Solu1ioas 

The:: folllMi~ dilutitY.t "'C~mt<! •<• ~U~tc",ti,,n 011lyJ'1ll m4y h-e lk:JI~ ur,nr tT'l(tdilio.l Ii"' 

nttd<>d 

0 +P Ac,4; 2,-1,>CP· ~ HX'A: H'P o·,d 4-(,'PA 

6.2 I 100 IIR mL ( I~µ~ a1L tor 2,4•DI. Ptpcllc l 00 ml (0 190 mL of2.4-O)of exh 
(2,4-D<'r. 2.~-0CA. 4-CP, DnH.{'PA\ oflhc 1000-uit,ml stock IWl~-ds 
pn:pJl\:d w S..'d,on 6 I I into• 4.Jrun .unlhY bonlo contau111ttt S.81 mL ofllPLC 
•c..:.on..:. Ci,p at:Jd vun~x rm, 

6 2.2 10 !'&'ml. fl 9 )lj}lnl.. for 2,4•U)· P1pe11c l 00 ml of th, I00.11&,ml n:u"d 
•"'ndard ,<1(1111on prtp.ir,d ,n S<'rnon 6 2 I mlO • I-dram nm~r bonle oontnrunt 
11.0 ml of HPL, ,ce:one. C"op .111d \'Oftt'X m,~. 

<,.lJ, l .0 µ1t,mL 10. 19 µp. 1111. for2.4-O): P,,_., I 00 ,nLofdlC 10•µ, ml m"cd 
J11.bt.m.laanl ~•luti,m l''"-1'"n.xl in S1.'\!,um ft.2.2 mlc• • 4-dro1m umht.'1" hi,ulc "',nU1m111i;, 
9.0 ml or 11rt C"' \tl'c.:.unc r...fl 4.A<l ,,,r~c., mb 

6.2 •• u 1U 1'8 ml. (0 on III ml far 2.'-Ol· Plpc,I'< 11 '\00 m1. ol rho lU-µg, mL m"~ 
tr•ndard 10lu11on pr,paffll on :;«:ion 6 2.2 m10 • 1-dr.>.m trnl>tt bo:rk contau,n~ 
Y7 r.,L of IIPL(: llCt':Ol)C l'•P •nd \00<'\ m,x. 

~4-D[IIE 

n2~ IOO µcml· 1'11\ttr< I 00ml nfrhr 1M0-11cmt •.4-DFHf<lOC'1c<:and3nl 
pttp.ittd 1'1 S•lllM I, I I onro a 4-dram IUnbc>' bolllerMIAlfll"ll 9 0 ml of IU'U' 

IICC'.OIK'. C•r ·"" mr, "di'''""") 
6.J.(>. 10 µg ml. r,per.. 1.00 cl ofl!t• IOIJ.µg ml ,1.U1dvd prcplted ID s«1,o, 6.J.S 

u1to 1 "-<!umombcr bo:J• <"'1t:11rung9 0 mL of 1 lPLC "°"'""'· Cap •nd ,one,, 
lllLL 

h '}? IO JJU. 'TII, rifl1,:'lh- . O<l mf t,(t~ 10-pu.,-.,t •l.tf1lLtnl >oolu1i1r-, pr-,·~~,t in 
S""ttnn 6 '6 ,n,o ~ 1-dram aml>n honlce<tntAl'.llnt 9 0 ml of IIPl (' acero-.., 
Cap and \'Orttl. m1~ 

6.l.S. 0J0 11• ml. P111<1to0.JOO ml oflb.e 10-µr. llll. sllladard ""'•~011 pre1,:in:d m 
:,.,CO(lll 6.2.6 11110 • ~•m an,b<.• boulcco11wuw11. 9.7 m.L ofHPLC acctou<. 
Cap and \Oth:x 1W"i 

https://l''"-1'"n.xl
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F,iG lubtvuw,,~~ 
\ /,i/u,d ~.!MO W 

' 1-PPMAS 

6.2.\1. 100 I'S mL: Pipette I U0 mL o l th• 1000-µ&·ClL 2,1-0 O\.tAS slock s1ru,dard 
1,n.,,,n,'<l 1n Section 6.1 .1 ,nto • 4-dnuu amber bonle coo1a11HJ)ll 9 0 ml of llPLC 
acc:0 1h!. Ca11 .wtd YOrtt!',: nux 

6 2 HI 101•wml rtpc. c 1 fl<I ml ur ·h-:. 100..µa;,ml ,1,rnJ.iml 1wq1,m,d m ~Ein:, ~.2 9 
mto a ~ram amber bonl~ con'..,WJng 9 0 mlof HrlC :acetone Cap and vont, 
DlJX 

6 ~.I 1 I.I) Pll'lllL. Pipette 1.00 mL ofth< hl-µg mL ""'1d...rd solullon prcp:i."ed m 
l><cuoo 6.2.10 u>lo • -Hlruru •ruber bottlcco:,uinu,g9.0 mLof'IIPLC acetone. 
( j:JHUIJ \Ort~\ mi'C 

ft 2.12 0 lO J'lt ml P1p..:lLC 0. '\00 ml ur lh,• l()..J.lt~ ml 'i:U,:rnl,-,,l ~ •lutiu1 J\'l"~J'-m.-d m 
~<cllon 6 2. l O tnlO a 4-<frnm atrhtr boulc ~or11.1mmjl 9 ; mLofIIPU- are:on~ 
<:apand ,·orte, IIUJC 

6.2.13 SIOre •II fort1ti.,,,~011 >liwdards al -2-8 'C (retnger>totl ,u "-drain ambct~l•s. 
bonl~ w1tl1 PTFE-l,ned Ur>• 

n.i (',(' C".alihr.Jl'<lh ~1andam< (2,4-0CA, Frnc1mn A Analy<i<) 

T ir follo"inr, iable prr=1~• SUC1:e<led d1h111on «hrnll' ror I.be pn'p•r:mon ofGC 
c:.IJbranoo standards L:.1ch calihmnoo st0;nd.1rd coutam, the md1c~11ed conccnlrJtton of 
2.4-0CA The 10- ond 1-µg 111L stand3rd, are used only for I.be prepar:u,ou of oth..-r 
Slornwd,. not for onalys,s. Anv d1lu1,on scbeme gei1crotm1< at least S non-zero 
c.ulihruliu11 point.-. ..,pmrnin,J. llic nu.:cL.:c-1rAng..: uf cunt1.·ntra.1ium, mli.Y he u'«!J. u~ 
culihntlL.-J r,;f'l':lh.•11 h1 lt'l\.'.a..uru 10 rn1 ofO 1•0 p~nul uil in i~HICturh! inlo -1--4I1'Hin amhi.'r 
ulJ'-oC hollle, Tkmu,-!i! fn1qi Ilic ~lani.lltnl holllu the: mcliCJll'd aJa1uot \Ohm~ .. aml U '<C lh~ 
~•m• CJhbrJI~ pipette 10 Jdd tl,c com:sponding •mown of,1iu1dard sol•1io" Store 
cahbraoon sotu11on.1 al - 2-8 ' t' (refngcra1or1. 

p.,-.,,,1 Sululkm I Aliquul Volume I Diluuun Volume I rin•I C'<J11Ccntr.i1oa I 
,,mn'fllrullon (µ~ ml.l I 1ml l (ml.) (u)( 'TI [) 

1000 ~ 01(10 100 IOm1cm1cth.th.·+-
>- 10.U 1.00 100__,____.!.01n1ormed111c • 
,_____100_ 1.00 _ 10}!........_ __QJOO___i 

,___ I 00 U.~00_ --t- 100 00500 -i 
I 00 0 250 JOO 0.0250 

1- I O°o 1111,0 100 ll0100 -1 

_ Q,IOQ OS!!)_ +- 10.0 • 0005(~ 
0100 OiOO 1110 0011100 1 
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Srudy :-lumber· 4-!SG1444 
Pngc 12 ofJI 

£.!G LaLuru1t111~~ 
Me1lwd AJM/1 .II 

6 4 IIPLC- C-ahbrauon Sta.~d.U'lf, (2, -D; 2,1-D 1:IIC; 2,-1-D O"IAS: 2.4-0CI' ~-C-P. a">d 
4-l"l'A, hac1,ons U ond t' An>ly•i.) 

TI,., followuHt table pre,-cnl:S II su~._~,oo dilution 'iChcmc tor the pn..,>lll'DUOfl of I IPL(' 
c;ilibnauoo ,U1Jdllfds. Each Ull,brnuoo •iatld.ud coJ1ai111 llte wdJi:.,l«J co11Cc~1tJ1io11 of 
=.4-D Acid, 2..i..o L:IIE; Z,4-D DMAS. 2.4-DCP. "-<:P. and UPA. The 100- ..,,d 

IO-oe, mL 1LI.Odard1 a.re ulo.l only (or lbe prq,araaonof<>th•· standMd•. M' for omly11• 
Any d1h1uon orhenc gai,ra:"'g •• l,a<1 ~ non--um <ahl,ni110n pa,n., ~ • mg Ill• 
no«l,d m~tofconc.-,,1111non• ma} be u~ vk' rah~ra1<d p1pc,ll<S 10 ""''"'"' 10 ml 
of2O.l>t! AlN 0.1', t<>nni~ :>c1d {u~J nto 1-dlam omlx-rbonle<. Remo,·• from the 
sl.lndnrd bonle L'ie Uld1ca""1 .t,qoot vclu:u. and u<t lbe =• cahb,at,d pipette to JJd 
die cor,~1101td,u~ aU10Uc1t ol'<t:1)JCbrd sohnioa. Storecal1bra11on sotu,1011> 11 ·2-R C­
('l'\:fri~-r-.1lu:") in '-dram •m"'-~ gl1ro1o lM1Uk-t 

--.Pltt:t· Solouo:i Ahquo1 Volume L>tluuao I in.ii lo:iccn1n11100 ' 
lo k.corraoon lne.'r,,U' (rr,I.J Volume (mll (1111'Ml.l" 

Wpg ml J_I 9.J!.&Jll.!J.. ,__ 0. 1(1(1___ WO !!!!lil2l mt=odia:c ~ 
100(1')) I.Oil 100 10(1.'Jl,~kmi.:Ji•.c ~ 

l!X}il~ _,_ J!.60(/ llJO 60(1.1•1

F 100!191 0 . .:50 IOO 2.H0.47S) ~ 
IU(t 9) I 00 100 I 0(0191 
I_QJ_I 9J O-00 __.a,10.~0=------"0.~ (0.0761._ 

10(0.19) 120 100 0 11(00228)
vu.-•p»«-.JhtM.MY ~ 2.-1 Dc»Jy 

7. SA.\IPLF0 l'K£1'AMA1 IO'I 

7.1. Fonificat,011 

7 I ' Wrogb 10 Jc OOS-g <3mrlt< ,nra 1.S , ISO mm gl.1t,ctilr,re n,hes 

7.1.l t:<e a calibra1,d pip<!!!<! to apply fortif,cohoa ,oluuons 10 the "'mple,as 
ar-.wprul~ Th~ follo14iui table 1ndJu1tc.J th!J fort1licnt1on schc~u.nJJyT.ed 
dunn1 we mc1hod ,1ll,d•1lu,1. 

https://u.nJJyT.ed
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LtGUll'VfUl!lt,a P•r• u.,r,"6 
lltthod ~Jl,411 \J 

"bt11t• Fon ifrli,: 
\111trh -,.. T_nM" r..•ro-M11,,,..,,. 

S.\
Olmk 

C,wml ftl"ol'C 

2.t 0 . 2.40C1'. 
2.-l-OC~ 

U •-DUIL
1<.nn,1~s 

-. t 0: 2.4 ncP 

Sn, 
2.:4-0C:"-

2.-l..OUIL 
Fnn,roNI LJ, .n ll\tAS 
<Oftlrol 2 • fl; 2.+0C1': 

2.4-IX:A 
l .<1-0LIIL 

2.• D OMAS 
H D. 2.4-0CP, 

'2,4-0(',\ 

2 • .a..n 11111 
2,1 DOMAS 

""''"'' N,A 
111"'\ 

( 'nn1ml ""'"' 2 4-ll: l .+fX1': 
2 .4-.ot·A. ~"r; 

4-<.'PA 
_2i_"4:Df JI .. 

t·~;~t~, 
?.+ UC.A. '-Cl'. 

4 CPA 
S<doomt ?.4.l)D!E 

fonofl<d l.4-00~1AS 
comrol 2.◄·IJ: 2,4-IX.1'. 

2.1 IX .~.4 CP. 
I CPA 

24 Or.HE 
l.4 0DW,S 

2.t D.1,1 DCP. 
2. I OC1-\ . 4 CP 

.t-("l'A 
, _.a...onrr 

-,-, DOMAS 

.. "•Ir.Id plJQll"C"io..""IIU.:-f(lfJ...:..ot>t'') 

FonfRNltl(:lu l..t-"fi• 
IU••l 

0~ 

llt1 

LOO 
0 001(000017) 

L0Q 0 01 
LOQ 0(11 

IO•I OQ-
0.10(001¥) 

IO•l.00 0 ,O 
IO,LOQ. 0 Q 

FurtJRmth,,.S.1■ 1~ 

Amouc 
C'1M1t"mlnulo■• ~ddNJ ,..., 

(}11.!_DII ) lntl >~-e;•ta_pkrli 

NA NA 

I 0 \0 191 Q 100 

Tii ~ 
10 0 100 

l00 (1'/\ 0 100 

ltl l 11 100 
·foo oToo 
NA N 'A 

'-·A N 'A 

o•omom 0 100 

0 qi 

0.JC 

I fi(O.lql 0 !Oil 

1.0 fl.100 
1.0 t1 lOO 

IO II ~I 0 100 

IOO(JQJ 0 100 
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£:GUlx>ruwrrn P11J1d1u(/?6 
I/et/rod l<JMU .I/ 

i 11 Add 20 mL ot t-1rs1 t-'"<ffU.t.an ~hJtKJO ~ \"'• Kf'HC iK'td 1n mtth1nol) 10 eoch 
-ample. C•t> the wr.pl• tub.,. 

7 2.Z. \lortc'< IW~ die sampk 0 11 high SI~ for opprcruma1dv 30 socoodJ 

7 2.l ~0111ra·c lh• "'"'"'' fos aprrox11n,1ld) 20 m,nu:es . ._,wnng warc,r aJ at oc obow 
th.- lt\cl of lhc umrtc Jl'lff)' 

7.2.4 Ctotrit\lg~..D111• •t approximoitly 2000 ll)m ro, •ppro,umJtcly 10 1111J1Uld and 
dcaot supcrN>llllll lDIO • I00-111L gradu..rod Olll(UI~ C}1ondcr 

12. Iii Acid 20 ml ufS,x:und P"lnu·.um Solu1iu·1 (50.'.SO. ~•• 1«..cuc ,-·1d in 11k:1h.u.n11l~•• 
.ai.;el~ac.iU i111'J.e") tut.hr ~J"'11ple C'4J1 the "'mpl< "uhe 

7 ~-1>. Rcp<at Sl<PI 7 ~ J uvouf!), 7.2 •. co,:,:bm1ng the supcmaz.its m the umc IOll-ml. 
mmn~cyhndor 

7.1.7 Add 20 icl. ofTbinl Ei.tnclloo Solutio.o (S•• oc.-tic 0<id in waler, to di, umplc 
C"P J,e Si&<?lplo w.b.:. 

1 :! ~ lltp.•;u 'll"l" i 2 2 liimtt&h 1. 2 4, rambo:110& the supcm.,:a,,1< 1D 1hr s.,mr l 00-mL 
Dll'Ung C)lllldN' 

7,1.9 llnog 10 100mL li:,al ,vlOCDe ""h wotcr. Cap and 011' \\.di by on><mon. 
Transf<r tile extroct, onto 4-o1, ~mber ~:I.." bo:tltt for rdn~erutor <1oraJ1,c: 

Fnrlion A (2,4-0CA) 

7 2 .10 Tr:in•f•ra 20-,nL ahquo: of <>ncple fmm St"!' 7.2 II to• 2S, ISO mm glass 
culture nob< 

7.2.1 1 Add S :nl ori»<>euue to we samplcaud cQl) the <.1rnple. Shalc.ot,.., ur·,,,te by 
lo.u,d for •J1PIO'llll1Jldy30«co:td,. 

7 ~.12 !>hakt th, samrle c, • b<m=llll posmoo •' ho~ ,pMd m • plJlfcrm wL<r fo:,. 
•!'l"'"'""'"•ly <mmrN 

7.1.1 ◄. Tnuufcr tile ,90-ocu.,e (tofl) layec to a I5-mlgraduated polyp"'f!Ykele ctmr,futc: 
luhc 

7 2 l5 llq,c,.i Sl<f" 7.2. 11 throull/J 7.2 14, combon,n~ 1hr lSO-<l<lJO< L1y.-r m lhe 
t.,o,nfu~ tub< 

https://Shalc.ot
https://P"lnu�.um
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EAGWbwtittJh4'~ P«¥• /6 uf/Wi 
\/et/1"'11/)64(1 .,, 

7.:?.16 Kcduc.e the,olume oftbc 1so-oc:1U1~ to ~J ml on all N--evap set 10 :ippo.'l(trr.a~ly 
10 ( • (l)o not •II"" 10 go to d:ync..< ) 

7.~.17. Reruru to 1-mL ,-olUU1e with tSO-OC\lla<I and du'.lt.: tu~ mL "id1 O.:?•,., peanu, 011 
Ill 1>0-0<ta11c. l"u.'lhcr dilute the '"m11k Wtth 0.1' , p"anutoJ 111 ttO-OC!OJIC If 
orceswy to bri:Jg ,~ ~,mr,te roncai:ratio:i withi,i th~ standard rurw ranc,. 

7 2.18 Vial in 2-ml,rl<>r J l:m tnJrction ,-.,1 cmt11ining, ~00-11L &las• 1n<ert and ,11bm1t 
for OC-\ISi)~naly'b~. 

frulh!II D CM:P rnE •1ul U-D~l,\Sl 

71.10 'TnuhfLT lj 2.,,,, .ih,10111 of,u,..-,,rlc (rotT" S,l'f' 7 2.9 lo~ 21\ ~ 1~0 Mfl\ t!ld."' ~uuun.: 
tub.: 

7.~.11 Add IO ml of IN N>Ull to the samvle C:.1p and ,ort<'.'< to nlL<. 

7.2.12 tucuba:e for "l't>ro<tm•tcly 30 mmut .. 1n • wo'.CJ' both ser at oppro,unarely 40 C. 

i.2.13 Cool sumplc w room iA.'!llJ"-'IUIUn: llllU ll<ld 2 ml ur I: I HCl:v..,cr. Vunc, mi\ 
.ind rheck pll: ad,t I· I IIC'l·water., n,td<d to :l<'hte'< pJI <'2 

IILD SPIT CJ•anuc 

7.2.tJ l'or each s:unpk. place an HLB SPJ: c11r1ndge onto• vocuum manifold. U,in11, 
provny, coud1oon tlk>SPE CJrtr1dJli: wu!J ouecolunw ,·olum<1 (~3 mL)of 
mdhmol fo11u"':cJ h)• one cnbnm -..ulum..:: (.-.'\mt)ufv.1a.k:r r>o nm ulluw tht.: 
,..,ranJu.t to to J") 

7 ~-1 S Load the ..,"'Pl• onro the SPll c.ntndge UJllll\ • uans1...- r1pene. p•uuJg ,.,_.,,, 
..mple lhrou@thcc:utndge at ■ flow ra1< ofO.S-1 ml..'mm /dt«:anl Ille clucut} 

7.2.16. Wa.<.\ the =1ile rube w1d1 2 mlof,.,~:e:. usia~ the""""' lrWlsfe:111pe:te, p,,.,no. 
the Wlltcr th."OJJµ lhc ca,tndll\' /di,.•nl the olucutl. 

7.2.17 Was, the s.,mplc rube w,th 2 mlofAC N. us,ng the sam., tran5fer pipette. passmc 
ACN lhmug,'1 the c~nndge Collrct th~ clueni m • JS-ml.. emduatt<I 
polypropyleuecentnfuge tube 

7.2.19 r>tlu•ctn 10ml l\1thO.l•,funnicdcitl Furt"'=rJilutcthe<.11"plc"1th20RO, 
AC~ ·O ,.,_ r1ll'fflit· ;u..ltl i f nc.."-':,\lt""Y lll hnuu the 'dfflf'lt! L'tUlt:Clllt..1, li110 '\\ilhifl lhc 
standard am·• "311,.,"C 
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£tGLob«ui,,,,.-, 
\/cth.,,J HJ/1411 ,II 

7' '0 \<aal ,n ~-:nl rl•"&IJ<S 1n1tctiou ,,..1 l.'1d ,nhnut for IC.\f<; \ l 'i ,n."'"' 
fmtjop ca4-D A<jd· 2,4.ocp, 4-CP· ■ ltd H'PA) 

12.10. Trao,f<ra 2-mL ol,quot ofsa.'llple from S:cp 1.1.9 to• 16, 1:s mm fl•u cultur< 
tube. 

7 2 II Add 12 ml ofO I 'I 11(1 to tho sompl< C'ap ·m,hon,~ to rrux 1h~ Wllplo 

HLH SC&: (.'lfAAlrlr 

7 2.1~ For <ath s:1m11le, pl>cc llll IILB SPF. C1ltlrldic onto• v...-uum numfold. \;"na 
rnt\.i(v cundjiion 11': ~Pr !i!'Urtn~~ "uh cmc L''Ulwr1n ,cilu:n: ( J ml )ur 
mchnul fc1lltM-"\."ll h y ttTK" lltl.Jffll1 \"tl lumt: {-'l ml t orv-.tll1.· 

7 2.1 J Load th• nmpl<onto the !>Pll ca.rtndgt U<UJg. transf"l' p1pel'.C, p:ls,wg Ille 
sample lhmull,l thc,a."lnd~c 110 flow rote ol 0.5•1 mLrrun (dtsul'd Ill<- tlutnt). 

7.2.14 \\'ash lite ,ample tube w,d1 2 mL ol ""''"·u•rn~ the ..,.,,., tn.1<ft:t p,pe~c, p>t>mg 
water tluvu!l,!1 ·"' canriJ~• (disc;ml th.:,·lucutt 

7 2 l~ Was., samrl• IUbtf w,tb 2 mlofAC!\, u<inc th<"""'~ :J1tn,f"l'p1r,11t J>3Sl•DC 
AC'- lhmug.1 the cartndgt' Coll~t dnent in I I <-mt &7lld,>1«l pol)proryl= 
<"'1tnfu~ I ,.,._ 

7.2.17 R\...-ducc I~ ,ulumc 11r1h~ H:alllf'lc tt1 !I mt. t1n 11n '!◄ -..,d.f' ~11u-rrro"tim11....:.))' 
40 'C" (Pu nolall,"' to~" 1111lryn.:,, l 

7.2.IH Rffilm 10 l•mL ,-olume wi1h AC:1' and cblutt to S ml "itb U t•, fom,,c a.'.iJ 
hatllercblJlc lllc..mpl• wilh 20811. At:1' u I', formie 11<ul tfnoceua,y to bnng 
lhc '3ll'plt rooctntr,UtOU witb10 the ua.nd.1rd ,.1t\e. range. 

7.2.19 Vial w • 2-mlckor aim u1j«1ion Hal anJ sub1w1 for LC-~&MS •i•.t>•i• 

'-ott· Th• followcs c:JJIJ'\lmenl p,nroetcn11a,·e b«n opmnized foe .aol :md ,e,dJtnelJt. 
' lod1tiQUoos to thtte wtrui::cnt p:uornetu, mav b< aece,.ory tor(ltner m:atnceo nr 
1;1>1n1U'<'llll Au~ "'l»V::J<:nt IL!I~ "'11111!0 taat >·1<kl 11u:,11tubk,.,.,,.,.,,. w.y be 
usocl R..:old do~"""' C()nd,11oin Ilsa! for a 1AAiculatnut 111 ~16 dam ~ckage for 
~Htl run 
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£1GWWf'CJ1<m~ Pug• 18vf/96 
,1/e,hod >IJM/1 ,II 

lnt;mur«1t1l1on· 
[kcctor 
lllj<C11lr 
Column: 
Ovtn T,mp,,nm,~, 

bjc,; :orT..-mpa-01ure. 
Dc:cc:orTcm1><:'lltute 

C-.mi-c:t-OJ.., 
Cam'"' (;u flow Rue· 
I le>d l'n:SS'4r<:: 
Inlet liner: 

lnj,:,:tQr Pur,< Oday 
SL1}tam P"'llc: 
1~,.,.-,,on V<itume· 
\Va,h'!· 
\\'a1:1 J."2: 

Aitilent 71-.9() Va~ Chmmn10ft."'Ph 
~?7K 11""1 XL H Cl MSD w,tb m1itc-axr, dc:ccuon 
Ge,,;tel '.\.folt,-Purpose Sampler 
IIP-S\l~ ;ox 0.25 mm. 0.25 ~ UI 

llold At 80 "C for 3 nun. 
thtn 80 1<1 1<tl 'Cat 10 "t' m,n. 
then 1,o co llO'C at40"Cmin. 
!hen hold S m,n 
215"C 
,n S<i.irce no "C 
Qu.,u. 1$0"('" 
"Ttl"Tl'n¥.1 Au,. ~XO ~c 
Jlclium 
O 8 m.L:m,n 
30 PSI I mtn, 6.lM psi ,nmal 
uo=n""ksphlless liner ~kod "'th <:art>o► nt , 
4 inm 1.d. 
1..5 nUn 
3,0 ml/min 
20 .ul 
Af'e.!Ont" 

lso-<IC!l>ll< 

QJ:m.il,thnn ()u..,lifit>:r Q"'hricr r>wtlltnnc 
AMl}IC Jon IOll I fool (mste) 

2.4-0CA 178 161 163 100 

Typ,e.1I Rttenllrm T,me. 2.4-0CA • - 9 .1! mm 

HPLC Svstem: 
MS.'MS Syst<m; 
Column· 
Column Tc::mp:r.du~: 
L~jeedon Volume· 
Wa'lll~I· 
Wilsit,.:?. 

Mobile Ph3se A 
Moo,le Phase B 

Sh,mlldm 
AD Scic, API 6500 QTrap 
P~11omcnc~ S'.-'n\.-rt.:t H\ltln1-RP 7~ A.Sh mm, 4vm 
40 ' (' 
~~ 111 
1:1 l At:'l•\1.011-11,O 
I l.: .•K' \lcOH.H.-0 
5mM Qmmoruum ace:a,e (aql 
McUlllllOI 

https://Tc::mp:r.du
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E.IG Luwr.w,,.-, Pugr/9vf/?I, 
Alt1hod HJ6'(J ,\I 

Cradi<.,1l: 

0.00 1.0 70 JO 
--6 00----,-0-- 107"0 

7.5() 10 10 90 
U,O I _()_ 70 10 

__11~-~()()~-----~l.~O____s,"I' 

'""-"'' "' C Al'CI 
lon11.11lon \fodt· N01:a11w 
loo ~urce Par.1lll"tm· 

C'una1n Cio.<· 20 
S0111Cc T,mpm,;-.rn, 500 
GSI (Neb•h>in~ G,sJ: JO 
GS2 I Au,il1•,y Gaoi: 0 
rn1r.mL:c rotl!HtiJI: -10 

\oll,~um (ia.; rt-.!s;~re-: Hlt:h 
l oll1Ston C'ell hi! ro:e,11,al· -10 

D.xlu,:tt1~;- -C'<'lh<ionQJ Dw•lltim.,,.,-Anulyt.: t.,,QI. P11tt.-nhul Foc'Tt'~\f"'"·'l.· ., \2 .;.r, Acid 219 -21161 100 
2_.1.0 Acid !......121 __ -ISI63 100 •2L_- .232.-1-0CI' lbl 125 200 -'0 .,o127 200~4-0CPa 163 -23 

J..('PA --IRS 127 100 -19. -~S 
1211 I()()4.(.'Pi\o 187 -.?S -1!1 

2 ,J.f) '2.9mi'1 
2 ,J.f)('P - S.2mr.l 
• -CPA ~2.0 aun 

Shlmodw 
AB Sc•e~ Ari 6~00 QTrap 
P~Oll>elt,< Syna:gi I l)'dro-RI' 7~ x 4 b 11\.'1>, Jpm 
40"1.' 
3S µL 
I.I.I a\C''\ \ leOJt:H·O 
I 1:2 ._(''\ \kOlt:lhO 
'.lft' \I .tmrrumJm ilLl:.l::ta\l! (arL) 
M<t.banol 

nru·Svstem, 
i.r.s-"M~ sy.,cm· 
C'olunu,· 
l:olunm Temp,nmre: 
hiJecuon Volume: 
Woslil/1: 
\\'•"h .:.1; 
Mnh1I~ Mu .."-l· A. 

Mob~e Ph>Je D· 
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L!G LoUCNr;1url"-'> 
M,ihod /JJ64Q-M 

Cr■ dicu t: 

Timel rr..tn) j flow(mLintnJ 
0.00 1.0 (l(l 40 j 
JOO I 0 
4.50 1.0 JO 90 
4.t\O 1.0 tlO 40 j 

__6.00 ..:...._.__ _,1"'.o'---"l.__,s"'·ton=-__. 

'~B9l0 
lnlc-r(l!l.cc Flcc1n1'.'<1n1ty 
lon1zacmn Modr· Ncg:Ui\'c 
ton Source l'ar.:unefers· 

C'una1n Ga11: IS 
Spr•y Vollngt, -4500 
Soun:e Tewperoture. 600 
GS I (N<bJli,iu~ G...}: 70 
C-,<;2 (Au,.iliary Cl.t ◄ J: 6() 

fntrance f'cn<:ntial: -10 
Colh<IOll G.-.s rres,i,re• Ali;h 
Dechtlletrng Po1<11t1al: -80 
Colbsion <.:ell tiut Po:en1ial· -10 

• 
!)well 

QI Q1 lirre (olli,ion 
."u>al"'-' I ml: m,: (lusec) Cnerllv 

,-4-CP _I 12] _91 _J__IQ0_~2; _ 
._,r a 121 1~ 100 -11\ 
1-CP b 129 91 I JOO -22 
<-rr c 1 129 --'1_1_.1_-'1"'00'--_.__._,11\-"-

--

Typical Rcta1tiou Tim~: 4-CP- ~2.7 1JJin 

9. C:Al.( '1:1 AT IO'\'S 

9.2:. The cnnccntnu:inn ofrach calitntion 11:tand:ard in ng/mt he 1nrr.at inm the Analy~, 
ooftware (lC-M& 'MS) or ,n:o the C he~cmon(OC-\1~O) ,oflware m pg,'mL when the 
nin IS se1 up. Arca e<>un1< from the OC-MSU t:llemSiauon ~ftv.:>.r~ 3terranefemid mta 
an h~cd ~s:bU'.:'l loMt.!ffl.TJ.lc Lilt! rcgres,ron t..'U.rve. 

9.3. Botl1 sol\wOio proll'lm• u<e n.•11·css,on cutV<• /usually linear wi1b I'xwciab~ nal to 
C(ITIV~rl lh..: oh-k..-n·ul chrrnn1ttngr8(1hi~ 1walt dJ'\!"K"-C lo "«.-mi:,11· im.1ly1u tonet-nlr•litin, iu 
nifml or µg ml.. C.om:hu.iun c◄ ~fficiL,11 (r) ~hnu!J he :...-0.990 

All Slandmt, mJec!ed and their corrcspond1ng peak NS('OllS..'S were entered Into the 
program to create the $1Andlrd cu.--o. Weigbttng 11 .'l<I was used 

•·-
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£fG Lub«c,luT11t·, PU/Ir!/ u/196 
\fe,l,oJ IIJMII \J 

Th<- equ.111on uS<'d for ob,, lr~.i ,qu,,.., lit,., 

Y • d.,:,c1ortt<pW>e fpe•k Jl'CJ) for each an•I~•• 

X • Jn>ly~ conceumition ,nth• urr.ple ,n nit mL or I'll rrJ. 

Y-mlrn-q>I 
,lope

" 
9.4. Foreu.:b =••I analytc. cuuvctt u,., "11.Jyt• CoU.:"21:<JltoJ luJJJ<I ,n U.c Rlllll>I• to 

analyte 0011<:en:r>llt>u 111 ~.., ~w c0t1UllodJty snrnple u!intt :i>o follO\Vwg twC'Jlatio:i: 

('i('.\l~D: 
sample ppm 

/JIJ/nil. fo1wd X Fino.I Vnlum~ (ml.) X Fxtracl Vnlur,,e (nil.) x DF 

SUJ11r1l~ WI (IJ) >< Alll(l.lnl V~lume (ml.) 

l.l'.\t.<; MS· 
sa.mplrppm 

ng/ml Found >< t·mnl Volunir (mL) x l!rtrart Volurno (mL) >< DF 

.\nmpl, \\It (o) >< .11/tquo, Vnluni, (ml,) >< 1:onvrr<rnn Fartor 

N0te For ;?.4-0 EHE, m·J11rplv by the molecular m>u con,·enioa tlctor 
133J 2$ it'mol (2,4-0 I'll!;) 22! 0-it•n:.ol 12,4-01 I 50765) 

11e,·ll'.L found ll1W}1C ronc<nll'IIOon found Ill the C,( -\ISU s&:nplc 

nit ml l'ouud anal\1~ OOll«:lll'IIDon lound tll lbe U •'I~ MS "'"'pl" 
Fioitl Volu.::c {mlJ 101&I volumo of1:1c LC-MS MS or GC-\JSD ta:oplc 

t2 nil fur Fna:Jun A. JO ml for rucuo~ B. 5 1!11. fur 
flia.' 1 ltHlil 

r,_..Y<>lun~ fml ) ,~1umc "''""'' tnr.,ct 1100 a:L) 

sa.,.,1ew11i ► 

AlilfJOl Volumelmll ,ohuu~ofnlr.lCI w,,n forcl<.llluJ1 •ud IIO,}),sis 
(20 1111 fo. rracuou A: 2 ml for r r.cuun A. 2 ml. for 
fN'1onC) 
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SIUJ ) 'lumber 44501444 
PagcJI orJI 

£.IG Lu1-.wt,<> PuyrJJv{/'>f, 
\J,tl,o,J ~JMII \I 

JIJOO (ppb <o ppm) 

ProctdJn>I :«o•.,-yd314 rrow torulied s.11u11!.-t 111e calcul.11,d via Ille followmg 
<qU;I\UJn 

ppm found -ppmfmm,t tn conlrol 
Pn-c~tn11, R,eo1.v-r1 - PPM u.Jclrd x 100 

10. R£FCRf\CE', 

I. II.A S<rmSOD.. P (l'l'l-11 l>e1<•1mma1/o11 o{ !,4 l)/,•M,.,,,pM,iOJ<wcc1!.·,kld ! t:1/11/l1cn/ 
btLT f!-' /J~ Ji.Ht·,. 1.4 .DithftJ,-U/1'1e11&;t·OC.:t1.· indl)Jn:~,Jn'f&Jmmc~t f!-"·IJ 
D,l/AS; as Jlf l,il-Dieh!m()f1);1..•1W>.\~Qt.~lic .4riJ (1,i-D/ Rq"I' 1.1/~11I. !,,1.D, 
!,4-Didolor<>phmul/J,4-f>CP), ! 4-Dichloruamwl~ /!,4-D04J. 4-Ch/oroph,nol (4-CPI. 
u11d4.Cl,/11rnpltnm\ ► Ul'l'h1· 4ud(4-f'PA, ,n ~ml,\Jdi,vhl ~mpJ,,"ln Gu, 
("1,r,,mah'!,'NJf'ln v.ilh \I"-" <;,,/w111.,. n.,,,,~"'" lfr/}•1,J ¥111nlwr (lll,1 \IOtflfM I 1994/ 
lndt,.,ry Ta'li< r or« II°" J. 1-n R;"'3J'Ci> D.11:i 

'l.L S:.,ed and J ~ (' l'""'1!L r 11'19-1). ~ttrmurorion ,.(!.4 D/cJdoro,,htnlM'o,~tr, 
Acid 1.c,1011 ...... ,I Esl~,. 1.l•Dkhluro,,Ja~,.v.uw:ttlW A, jJ nltn.t:11' ► /"1:nln< &h. us il( 

1.~.o .fnJ E""""'4:"'· J,4.D,dJoropht:ttO.fJllrt.lu: ,fr,J 1. ,·Dt<",.,CJl'(ljihenul. and 
!.4.Did1/u~11ts&I~ ,n &,tf 1,~ GuJ Chrumotog,4JJJ/u ,\{u..n !,,•/.:,c1n'r Dctn·hvlt. .ifetl:vd 
Nw,obn-R.4M &S6~-0!.()(1/ (/904/ 0:mcll< lk•b Oi\l<oon. R,soduc •nd rrodJCI 
C'hem11:,y 
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