. ABC LABS NO. 3;7853M4
INTRODUCTION AND SUMMARY

Study Components

The “Terrestrial Ficld Dissipation for Thiabendazole in Wheat study (ABC Stody No, 37853)
is comprised of the following five componeats: (1) Field Study (37853); (2) Analytcal Resu
for Authentic Field Samples (37853A); (3) Analytical Method (37853M); (4) Freezer Stabdny

Principle

The methodology used in the analysis of thiabendazole and its metbolite benzimidazote was
developed at ABC Laboratories. Initial extraction conditions consisted of shaking the soil

fluorescence detection.

The HPLC fluorometric detector was optimized for each compound 0 accommodate the
fluorescence specira of either thisbendazole or benzimidazole
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ABC LABS NO. 37853M-5

MATERIALS
Standard Reference Materials

The following amalytical reference standards were used in this Study:

Thiabendazole Merck & Co.  03-20-89 99.8%  PS-3190 LS85216- -20 °C

000S141
Benzimidazole Aldrich 06-07-89 98% PS-3351 Aldrich Room
. : 02802IT  Temp.

Standards were accurately weighed and dissolved in methanof. Serial dilutions were prepared

as indicated in the raw data, chkands:ikingsoluﬁonswmk:pcinﬂ:efmandaﬁbmﬁm
curve solmionswcreswmdinarcfrigmmrwmnnminuse. Exact copies for preparatiop of

package (37853R).

Reagents

Methanol—HPLC grade Burdick & Jackson
Acetone—Pesticide grade Burdick & Jackson
Ethyl Acetate—Pesticide grade Burdick & Jackson
Acetic Acid—Reagent grade J.T. Baker
Ammonjum Acetate—HPLC grade J.T. Baker
Sodium Carbonate—Reagent grade J.T. Baker
Sodium Hydroxide—~Reagent grade J.T. Baker
Hydrochloric Acid—Reagent grade J.T. Baker

- Reagent Grade water—L ABCONCO Water Purification

Buffer Solution for pH Meter Calibration—pH=7 (Fisher Car. #SB108-500)

.l......l.‘.

PREPARATION OF STANDARD SOLUTIONS
Preparation of Reference Standard Solutions

1. Thia ole and Benzimidazole c luti 13?

a. Weigh accurately about 25.0 mg of thiabendazole (TBZ) and berzimidazole
‘BNZ) reference <tandards and transfer to separate 25-mL volumetric Macks.
Dilute each flask 10 volume with methanol. Mix well. Each solution conrains
approximately 1000 mcg thizbendazole'mL and 1000 mcg berzimidazole:mL,
respectively. Label the flasks '%‘ and
» \- \' .

.Tl-lll-a_?__n-



ABC LABS NO. 37853M-6

b.  Transfer approximately 2.0 mL of the "TBZ_STOCE_SQLUTION 1000
"BNZ N

meg/mL" and approximately 2.0 mL of
meg/mL" to the same 100-mL volumetric flask. Dilute the flask to the 100-m1.

L L]
¢ Transfer 5.0 mL of " N "" 10 a 100-mL
volumetric ‘flask, Dilntcthcﬂasktolhcmﬂ-ml.makanhi—lﬂ% acetic acid in
water waell.ThcsoluuoncmumnsappmximamlylmcngLof‘lBZandl
mecg/mL of BNZ. Labe] the flask * YA .
1abendazole an i e
a Transfer 25-, 10-, 5-, 2.5-,and 1-mL aliquots of "TBZ/BNZ, ON

0.10, 0.05, 0.025, and 0.010 mcg/mL each of TBZ and BNZ. respectively. Label

[Note 2, Thez:nulweighuusednedommculadinthemdau. S(ockmdwikhgwlnﬁmsmm'din
e freezer when not in use.)

Preparation of Thiabendazole and Benzimidazole Fortification Solutions -

"
I.\'oteB.'Ihclcnu]diludomusadmdocummmdintheuwdau.]

Transfer 2.0 mL of the "TBZ ST SOLUTION 1000 m mL" and 2.0 mL of "BNZ
0 LU N 1 " 10 the same 100-mL volumetric flask. Dilute the flask

FORTIFICATION SOLUTION 2 m

Equipment
I. Flat boniom {lask, 500 mL
2 Linear shaker

3. Heating mantle, 200 wan with variable transformer

$18-383-5253p
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ABC LABS NO. 37853M-7

4. Bichner funnel

5. Rotary evaporator |

6. Sepanatory funnel, SO0 mL -

7. HPLC equipment (see Instrumentation section) o
METHOD OF ANALYSIS

Sample Preparation

grinding. After the final grind, mhsamplcwasplacedinapmlabebdplasﬁcconmincﬂndthcdry
ice allowed to sublime in a small freezer before being returned to the walk-in freezer. '

- .Extraction Procedure
The procedures listed below were followed during this study.

I. Weigh 20 g of soil into an 8-0z Nalgene boule. Method recovery check samples should be
fontified with thiabendazole and benzimidazole at this time. :

2, Add approximately 50 mL of 1:1 6 N HCl:dimethyHformamide (DMF). . Cap and shake for |
1 bour at 180 excursions per minute ("Slow” on a linear shaker.)!

4, Add 50 mL 4 N NaOH and 50 mL 2 N Na.COQ,, in that order, slowly, swirling to dissipate
heat. , : .

5. Add 100 mL ethyl acetats; shake for 1 minute and allow to separate. Swirling the sample |
may enhance the"separation but an emulsion may persist.

6. Drain the aqueous (lower) layer into a holding vessel. If an emulsion persists add 20 mI.
of 0.2 N Na.CO,, shake 15 seconds, and allow the layers to separate, Drain the aqueous
(lower) layer into the same holding vessa]. 818-358-3253g 139
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7 Passthcorganicporﬁonthmnghacononplcdguinapowdcrﬁ:mdinwaSOO-mLﬂa
bottom flask, Rmmmeaquwusponiontothcoﬁgim}sqmmoryfnmcl.

8. Repeat steps 5-7 twice for a total of3XlOOmLuhylam=parﬁﬁon;.‘

' Sample preparation may be stopped and samples stored overnight at room temperature after these

steps. : . -

9, Evapommmmbinedparﬁﬁommnmd:ymmamocvapomorwthaaM'C)watcr
bath. :

10. Rinsetheﬂzskwithallustzx3mLportionsoflO%acuicacid(vlv)andmbineina*

10 mL volumetric flask. Dilute to the 10 mL mark with 10% acetic acid in water. Analyze
the solution for TBZ and BNZ by HPLC. . .

Instrumentation

Chromatography

mcﬂuomaﬁcspecuaofmhbendazokandbmzmudamlcmcﬁﬁmmmecﬁmmmm;
benzimidazole peak appeared in the thiabendazole chromatogram when the instrument was set on
the thiabendazole wavelengths (and vice versa).

and injected on a chromatograph optimized for one of the analytes. After the amalysis, the
chromatographic conditions (mobile phase, injection vohmne, and detector wavelengths) were
changed to optimize the system for the other amlyte and the same vials were reinjected for thar
analysis. ‘

Modifications to the following parameters may be necessary to ensure acceptable chromatography.
Columm: " Supeico LC-8-DB, 25 cm x 4.6.mm, 5-um particle size
Column Temperature: Ambient |

Range of Standard Curve: 250 1o 10 ng/mL
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ABC LABS NO. 37853M-9

Compound: Thiabendazole ' Benzimidazole
Parameter:
Mobile Phase: - 60% Water 70% Water
1 g/L Ammonium Acetate 40% Methanol 30% Methanol
* Injection Volume: . ' 50 ul. 10l -~
Excitation Wavelength: 300\ _ 271N
Emission Wavelength: | 350A | 300\

Soil Moisture Determination

Soil moisture determinations were performed on each treated sample. Determinations were
performed as described in ABC SOP FC 1.7.1. This consisted of weighing the container, then
weighing the container plus the wet soil, and then drying at 105-130 °C to a constant weigitt.

The soil moisture was then calculated by the equation:
% soil moisture =
wet wt of sample _ dry wt of sample

100 » and container (g) ~ and container (g)

. wet Wt of sample _ :
‘ “and container (g) container wt (g)

Method of Calculations

The Computer Automated Laboratory System (CALS) or MULTICHROM allows for data
acquisition, data analysis, resuits reporting, and information management.

Prb analyte in sample = C x V x DF
w

where:

concentration of amalyte in final HPLC 4552y soiution in ng/mL
v final volume of HPLC assay solution in mL

DF final dilution factor

w weight of sample in g

= | | 111
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ABC LABS NO. 37853M-10
Spreadsheet Ca]mhﬁom

The ppm levels of analytes in the smples derived from the MULTICHROM data sysiem are entered
hnoasptudsheupmgmmonapusonajcompm:r(Quzm-oPm)tomlculatctherei:ovcx’yofamlyw
from fortified samplaandwp:widccormcdonformoverintomzedsamples. The percent

theoretical ppb calculated

Ppb corrected for ppb found

moisture and recovery = oo g vec ¥ <100%) x (1 ~ % moisz)
A " both as decimals :

These calculations inay be dupliczted precisely using all the information on the spreadsheet entry
primouts in Appendix VI of the mw data package (37853R).

$10-360-9755, 112
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Confirmation of Residues by Mass Spectroscopy

Ruidmofmcpammmpoundmmedmpbwmmﬁmadmbcmiahmhﬁygas
chromatography/mass spectroscopy. Two treated soil samiples and one reagent blank were extracted
byﬂlcsoilmethodwiththecxccptionthaxthefmalcmawasrwonsﬁxmedh:ZmLofmahaml

instead of 10 mL of 10% ‘acetic acid. Samples for amalysis were injected on the GC-MS between
September 16 and September 19, 1991, .

Dazaforﬂ:emganblankfonhcanalysismacquiredinlhcﬁletitledWARBanddonotindim
the presence of TBZ in this sample. Thesmnofionsforthcmemiontimcafmmﬁngthe
amalysis of ABC Lab #322.1 (sample ID 314.Wa_ T.0-6"B) shows ions 201 and 174 st above the
background of other ions; indicating the presence of TBZ in the extract. Data for ABC Lab #357.1

(sample ID 674.Wa T.0-6"A) indicate that the jons characteristic of TBZ (201 and 174) are presem
a_bove background leveis. ‘

In summary, reﬁduqofﬂwparmtwmpoundTBchmwnfmedmbmhuwedsampbanalyzeﬂ

by mass spectroscopy. The reagent blank was found to contain no quamifiable amount of TBZ,
indicating little possibility of laboratory contamination.
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