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1 Summary 

1.1 Residue Trial 

1.2 

Residue samples from leaf onions treated with Folpan 500 SC were received 
from Staatl. Lehr- und Forschungsanstalt fiir Landwirtschaft, Weinbau und 
Gartenbau, Neustadt, where the field part of this residue study was performed. 
The samples consisted of whole plants, i.e. leaves and bulbs. Folpet residues 
are summarized in Tab. 1. 

Tab. 1: Results from residue analysis 

Sample ID Treatment 

U-RU-MA-03 96NW 0 untreated 

U-RU-MA-03 96NW 14(E) untreated 

RU-MA-03 96 NW 0 treated 

RU-MA-03 96 NW 7 treated 

RU-MA-03 96 NW 14(E) treated 

RU-MA-03 96 NW 21 treated 

DA T3: days after third treatment 

n.d.: not detectable(< 0.01 mg/kg) 

Folpet Analysis 

DAT3 Folpet 

(mg/kg) 

0 n.d. 

14 n.d. 

0 5.2 

7 4.8 

14 1.4 

21 1.2 

The analysis of folpet was performed in analogy to DFG multimethod S 19 
with some modifications: 

Extraction: 

Clean-up: 

Cold extraction with acetone 

Partition into dichloromethane, gel-permeation 
chromatography 

Method of determination: Capillary gas chromatography with electron-capture 
detection (GC-ECD) 

Specifity: Parent compound 

Limit of detection: 0.01 mg/kg 

Limit of determination: 0.03 mg/kg 

Fortification levels: 0.02 - 5 mg/kg 

Recovery ± RSD: 98 ± 16 % 
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Blanks: In untreated control samples folpet was not detected. 

2 Dates 

Study initiation date: 

Sponsor's agreement to the protocol: 

Start of the experimental phase: 

End of the experimental phase: 

Draft report: 

Final report: 

3 Study Objective 

09/12/96 

16/12/96 

12/12/96 

18/12/96 

18/12/96 

17/03/97 

Obtain data about residues of folpet in leaf onions treated with the fungicidal 
formulation Folpan 500 SC (active ingredient folpet). 

4 Materials and Methods 

4.1 Reference Substance 

Common name: 

GAB code: 

CAS-No.: 

Supplier: 

Order No.: 

Lot No.: 

Purity: 

Folpet 

96222 

133-07-3 

Labor Dr. Ehrenstorfer, Augsburg/Germany 

C 138900 

60607 

99% 

Expiry date: 06/1998 

Certificate of analysis: 20/06/96 

The reference substance and standard solutions prepared in toluene were stored 
refrigerated. 
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4.2 Sample Origin, Storage and Preparation 

4.3 

4.3.1 

Field samples were delivered deep-frozen on 02/12/96 from Staatl. Lehr- und 
Forschungsanstalt fiir Landwirtschaft, Weinbau und Gartenbau Neustadt, 
(Dannstadter Str. 91, D-67105 Schifferstadt) to the analytical laboratory of the 
testing facility (IFU Umweltanalytik GmbH, Bleichstr. 19, D-75173 
Pforzheim) where they arrived on 03/12/96. Details on treatment, test 
substance, trial site etc. are given in the report of the field part of this study 
(LAUN, 1996). 

All samples were stored deep-frozen (< -18 °C) until analysis. Samples were 
crushed in the frozen state (to avoid decomposition of folpet) and mixed 
thoroughly. Always the entire sample was processed. An aliquot of this frozen 
homogenate was taken for immediate analysis (see 4.3.3). The remammg 
homogenized sample was stored deep-frozen in sealed containers. 

Procedure for Determination of Folpet 

Folpet residues were determined by a modified DFG S19 method (SPECHT and 
TILLKES, 1987). 

Apparatus 

Round-bottomed flasks, 250 mL 
Volumetric flasks, 5 mL 
Graduated cylinders, 50 mL, 100 mL and 250 mL 
Chromatographic columns, approx. 3 cm i.d. 
Laboratory mixer 
Rotary vacuum evaporator with water bath (approx. 40 °C) 
Gas chromatograph with electron-capture detector 
Gel-permeation chromatograph (Abimed Clean-up XL) equipped with chromato­
graphic tube (2.5 cm i.d.) 

Round-bottomed flasks and volumetric flasks were rinsed with diluted 
o-phosphoric acid, water and acetone before use. 
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4.3.2 Reagents 

Acetone 
Cyclohexane/ethylacetate (1: 1, v/v) 
Dichloromethane 
Toluene 
Extrelut (Merck No. 1.13076) 
Glass wool 
o-Phosphoric acid, 85 % 
Sodium sulfate p.a., anhydrous 

4.3.3 Extraction 

4.3.4 

4.3.5 

About 50 g frozen sample (weight W) were accurately weighed and 
homogenized for several minutes with 150 mL acetone and 0.3 mL 
o-phosphoric acid in a laboratory mixer. The homogenate was filtered with 
suction on a Buchner funnel with a paper filter and the filter cake washed 
slowly with up to 100 mL acetone. The filtrate volume was adjusted to 250 -
300 mL with acetone. Exactly one fifth was taken as aliquot and the acetone 
evaporated on a rotary vacuum evaporator. 

Liquid-liquid Partition 

For each sample, a chromatographic column (3 cm i.d.) plugged with glass 
wool was prepared by filling with 1 cm anhydrous sodium sulfate and 10 g 
Extrelut. The aqueous residue derived from 4.3.3 was applied on the column, 
the flask rinsed twice with 10 mL dichloromethane and the rinse applied to the 
column after 5 mins. Folpet was eluted with 100 mL dichloromethane and the 
dichloromethane evaporated to near dryness on a vacuum rotary evaporator. 
Last traces of solvent were removed with a gentle stream of nitrogen. 

Gel Permeation Cleanup 

The residue obtained from 4.3.4 was dissolved in 5 mL (Vex) 
cyclohexane/ethylacetate (1: 1, v/v) and an aliquot (V 0pc) injected into the gel 
permeation chromatography column (50 g BioRad Bio-Beads S-X3, mobile 
phase cyclohexane/ethylacetate 1: 1, v/v). At a flow rate of 5 mL/min, the 
fraction from 23 min to 29 min (115 ml to 145 ml elution volume) was 
collected and the solvent rotary-evaporated to near dryness. Last solvent traces 
were removed with a gentle stream of nitrogen. The final volume was adjusted 
to 5 mL (Vend) with toluene. 
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4.3.6 Gas Chromatographic Analysis of Folpet 

Gas chromatograph: 

Column: 

Carrier gas: 

Perkin-Elmer Autosystem with built-in autosampler 

Macherey & Nagel OV-101, 25 m x 0.25 mm i.d., 
0.25 µm film thickness 

helium, 70 kPa 

Injection: 1 µL splitless at 270 °C 

Temperature program: 80 °C, 10 °C/min to 280°C, hold 5 min 

Detector: 

Retention time: 

Quantitation 

ECD, 300 °C (nitrogen as make-up gas) 

approx. 1 7.3 min 

peak areas, external standards 

Samples were injected at least twice. Injections of samples were interspersed 
with injections of standards to provide a continuous check on the instrument 
calibration. 
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4.3.7 Calculation of Folpet Residues 

Folpet residues were calculated by the following equation: 

R residue (mg/kg) 

c test substance concentration in final extract, as calculated from the peak 
areas of the sample vs. standards (µg/mL) 

Vend final volume of extract (5 mL) 

fex aliquot factor at extraction step (1/5) 

W sample weight for analysis (g) 

Vex final volume of concentrated crude extract before GPC cleanup (5 mL) 

V GPC aliquot of crude extract injected into GPC (mL) 
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5 Deviations from the Study Protocol 

6 

The study title was changed to "Residue Analysis ofFolpet in Leaf Onions". 

Frozen field samples were crushed manually and then mixed thoroughly 
instead of homogenizing with a laboratory blendor because the frozen sample 
material was fragile enough to homogenize by this method. 

The rest of the study was performed according to the study protocol dated 
29/11/96. This report reflects the conduct of this study. 

Results 

6.1 Method Validation 

6.1.1 Recovery 

The recovery of folpet was tested by fortification of untreated control samples 
(mixture of equal weights of both untreated samples) with folpet analytical 
standard. The mean recovery(± RSD) was 98 ± 16 %. The results are listed in 
Tab. 2. 

Tab. 2: Recovery of folpet from leaf onions 

Added Found Recovery 

(mg/kg) (mg/kg) (%) 

0 0.005 I 0.007 -

0.02 0.023 I 0.022 115/110 

0.03 0.036 I 0.029 120 / 97 

0.5 0.450 90 

1.0 0.892 89 

3.5 2.60 74 

5.0 4.47 89 
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6.1.2 Detection Limit and Quantitation Limit 

The detection limit was estimated from the signal-to-noise ratio of a recovery 
sample with the lowest fortification level (0.02 mg/kg). A signal-to-noise ratio 
of 5: 1 correlates to a detection limit of 0.01 mg/kg. 

The quantitation limit is defined as the lowest fortification level with a 
recovery between 70 % and 110 %, with a relative standard deviation not 
exceeding 20 % and blanks not exceeding 30 %. As indicated by the results 
given in Tab. 2, the quantitation limit for folpet is 0.03 mg/kg (mean recovery 
± RSD: 109 ± 15 %). 

6.1.3 Detector Response 

The detector response for gas chromatographic analysis of folpet was linear 
within the range from 0.05 µg/mL to 0.5 µg/mL with y = 5.9 ·105 x - 3400 and 
r2 = 0.9969 (Fig. 1 ). 

Folpet 

/ 
800000 

V 
./ 

600000 17 v· 
/ 

400000 

V 
V 

200000 
/ 

1/v 
0 
0.00 oao o.,o 0.60 0.80 1.00 120 

ml 

Fig. 1: Linear range of detector response for folpet analysis 
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6.2 Results from Residue Analysis 

The results from residue analysis of leaf onions are given in Tab. 3. 

Tab. 3: Results from folpet analysis of onion samples. Results are not corrected 
for recovery. 

Sample ID Treatment 

U-RU-MA-03 96NW 0 untreated 

U-RU-MA-03 96NW 14(E) untreated 

RU-MA-03 96 NW 0 treated 

RU-MA-03 96 NW 7 treated 

RU-MA-03 96 NW 14(E) treated 

RU-MA-03 96 NW 21 treated 

DA T3: days after third treatment 

n.d.: not detectable(< 0.01 mg/kg) 

DAT3 

0 

14 

0 

7 

14 

21 
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Sampling Analysis Folpet 

(mg/kg) 

18/10/96 12/12/96 n.d. 

01/11/96 12/12/96 n.d. 

18/10/96 12/12/96 5.2 

25/10/96 12/12/96 4.8 

01/11/96 12/12/96 1.4 

08/11/96 12/12/96 1.2 
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7 Archiving 

This study was assigned the study code 96222/01-RFON. The final report was 
prepared in two original signed copies. For the periods demanded by the 
principles of GLP the following documents and materials will be archived: 

• Study protocol, raw data, comments of the sponsor on the draft report and 
one original signed copy of the final report. 

• All documentation generated by the Quality Assurance Unit 

• A sample of the reference substance. 

All documents and materials will be stored in the archives of Arbeitsgemein­
schaft GAB Biotechnologie GmbH & IFU Umweltanalytik GmbH. The 
premises for storing the documents and materials are settled according to the 
principles of Good Laboratory Practice in the organization of the testing 
facility. 
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Fig. 2: Chromatogram of a folpet standard (0.05 µg/mL) 
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Fig. 3: Chromatogram of an untreated sample of leaf onions 
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Dr. EhrenstorferGmbH D-86199Augsburg 

Certified 
JUNI 1996 

CERTIFICATE OF ANALYSI __ 

Common name: Folpet (BSI,ANSI) Code No.:C 138900 
Other names: Folpel (France) Lot No:60607 

E>cplry(at +4"C):06/98 
Systematic name: 2-[ (trlchloromethyl)thlo]-lH-lsolndole-1,3 (2H)­

dlone (CA) 

Formula: C91i4Cl.JN0:2S 

CAS No.: 133-07-3 

Molecular weight: 296.56 

Use: Fungicide 

Purity ot: the sample was determined bi : 
0 GC X HPLC O TLC X others: Karl-Fischer-

Titration: o.n water 

Elemental analysis calc.: 
t:ound: 

Documented value ot purity: 99 \ 
(declaration is sensible only to a 
run percentage due to the variability 
o:C purity determinations) 

Physi.c::al. Data. 

Melting point: 178-lSO"C decomp. Vapour pressure:< 1,3xl0-9 mbar 
at 2o·c 

Solubility: practically insoluble in water, in chloro:Corm 8,7, 
benzene 2,2, lsopropanol 1,25 (all in g/100ml at 20"C) 

Product is X stable at 2o·c 
O hygroscopic 

o instable 
O light sensitive 

0 :Clammable X moisture sensitive 

To>d.c::ol.ogi.c::al. Data. 

LDso, aoute oral doala ior rats 10000 mg,kg 

Product ls O caustic 
O carcinogen 
O teratogen 

Spec:::1.al. Remarks 

X skin irritant 
0 mutagen 
X harm:Cul 

Avoid inhalation ot: dust and keep away :Crom eyes. 

O toxic 

Tht lnfomtlon herein ls btllevtd to be correct, but Is provldtd ulthout u rrinty of any kind •. 

\ .. ~:_,::'.: .... -----· 

Fig. 5: Certificate of analysis for fol pet reference substance 
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Umweltministerium 
Baden-Wilrttemberg 

GLP-Bescheinigung 

BtJcheinigung 

Hiermit win! bestatigt. da8 die 

Pr1lftmgsciorichlllllg( en) 

in 75223 Niefem-OsohciblOllll. 

Eutingcr Str. 24 UDd 

75173 Pfonbeim. 

Bleichstr. 19 

Certificate 

It is hereby oenilied that the 1CS1 

facility(ies) 

in 75223 Niefem-<lscbclbro1111. 

Eulingi:r Str. 24 and 

75173 Pfonhcim. 

Bleichstr. 19 

dcr Arbeitsgcmeinscbaft OABIIFU OmbH or 
mit Sitz in D-75223 Niefcm-<lscbelbroM 

Arbcitsgemeinschaft OAB/IFU Ombll, 

in D-75223 Niefem-Osobclbronn 

am 11.07.1994 und07J1l8.02.1995 

wndcrlllrdie0be.......:bungznst1Ddigcn 

BebGnle llber die Einllalllm& der Orund­

saa,, dcr Outen Lahotptaxls impizien 

-iSl(sind). 

Es win! hlcrmil bestatigt. da8 folgcnde 

Pr11fungen in dioser Prllfeinric:h!ung nacb 

den Orundsauen der Outen l..aborpraxis 

dun:hgolllhrt wenlen. 

Seite ½ 

OD 11.07.1994 and 07,118.02.1995 

was (were) in,peded by the compc1en1 

authority regarding compliana: with the 

Principles of Good uboralory Pmctia:. 

II is hereby oenilied that studies in this 1CS1 

facility are conducted in compiianCC with the 

Principles of Good Laboratory Practice. 

Stungan, den 08.03.1995 
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Dies entspricht den Kategorien nach der Allgemeinen Verwaltungsvorschrift rum 
Venahren der behijrdlichen Oberwachung der Einhaltung der Guten Laborpraxis 
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Stuttgart. den 08.03.1995 

v~lt{. 
Dr. Albrecht 
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