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Introduction - A new problem with an old pesticide

Since 2016, German laboratories detected a rising number of commodities which exceeded the maximum residue level of Folpet. This happened simultaneously with the new residue definition of Folpet, which
entered into force as from August 26th 2016. Since this date, in addition to the parent compound also Folpet's metabolite phthalimide has to be considered for all commodities.

Creation of phthalimide in the GC injector
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.. Results of this study, when QUEChERS was used
Phthalic anhydride Phthalimide
LabCode unspiked spiked Ratio significant method extracting agent
[mg/kg] [mg/kg] sp./unsp. difference
. . . L 7 0.000 0.000 w/o evaluation =~ QUEChERS Acetonitrile
0.16, 0.8, 4 and 16 mg/L phthalic anhydride were spiked to acetonitrile and QUEChERS extracts of ” Y G wlo evaluation | QUECHERS  Acstonitrile
cucumber and dried parsley, respectively. 20 0.000 0.000 w/o evaluation  QUEChERS — Acetonitrile
1 0.019 0.017 89% no QUEChERS  Acetonitrile
10 - 1 0.014 0.014 107% no QuEChERS Acetonitrile
2 0.013 0.061 469% YES QUEChERS  Acetonitrile
.pars|ey 3 0.016 0.054 338% YES QuEChERS Acetonitrile
(dried) 5 0.026 0.138 531% YES QUEChERS  Acetonitrile
N 6 0.105 0.066 63% no QUEChERS  Acetonitrile
B 8 0.042 0.085 202% YES QUEChERS  Acetonitrile
E 9 0.039 0.042 108% no QuEChERS Acetonitrile
T 9 0.069 0.100 145% YES QUEChERS  Acetonitrile
£ Acucumber 9 0.069 0.112 162% YES QUEChERS  Acetonitrile
E (organic) 10 0.027 0.104 385% YES QuEChERS Acetonitrile
-E 11 0,032 0.026 81% no QuEChERS Acetonitrile
12 0.027 0.179 663% YES QUEChERS  Acetonitrile
15 0.100 0.183 183% YES QUEChERS  Acetonitrile
& acetonitrile 15 0.113 0.415 367% YES QUEChERS  Acetonitrile
16 0.021 0.041 195% YES QUEChERS  Acetonitrile
0 © | o ' 17 0.003 0.015 500% YES QUEChERS  Acetonitrile
0 10 20 ' ' °

17 0.003 0.024 800% YES QUEChERS  Acetonitrile
phthalic anhydrid mg/L 17 0.003 0.024 800% YES QUEChERS  Acetonitrile
18 0.003 0.007 206% YES QUEChERS  Acetonitrile
21 0.008 0.044 550% YES QUEChERS  Acetonitrile

In subsequent GC experiments with QUEChERS extracts it could be shown that in the hot GC injector
formation of phthalimide is possible when the contaminant phthalic anhydride and an additional
source of nitrogen is present. The detected amount of phthalimide correlates with spiked
concentration of phthalic anhydride. The “recovery” of this reaction depends on matrix (e.g. parsley >
cucumber). In pure acetonitrile no phthalimide formation is observed.

Sources for phthalic anhydride

Phthalic anhydride and the corresponding phthalic acid are both widely used chemicals. They are
needed for the production of alkyd resins and plasticisers. They are found in paints, PVC or paper
coatings and used for printing newspapers. Residues of phthalic anhydride and phthalic acid are
ubiquitous chemicals.

» Citrate buffering has no effect on observed levels

» Purification with GCB has no effect on observed levels

clean up

Citrate / PSA/ GCB
Citrate / PSA
-NONE-

Citrate / PSA/ GCB
Citrate / PSA/ GCB
PSA/GCB

Citrate / PSA/ GCB
Citrate / PSA
Citrate / PSA/ GCB
Citrate / PSA
Citrate / PSA/ GCB
Citrate

Citrate

-NONE-

Citrate / PSA
Citrate / PSA/ GCB
Citrate / PSA/ GCB
Citrate / PSA/ GCB
Citrate / PSA/ GCB
Citrate / PSA
Citrate / PSA
Citrate / PSA
Citrate / PSA/ GCB
-NONE-

» PSA-cleanup may slightly reduce the observed phthalimide levels

Influence of clean-up steps of QUEChERS

Inter-laboratory method study
» Dried parsley with incurred residues (of ?) was used as sample material

» A subsample of this parsley (2nd sample) was spiked with phthalic anhydride before extraction
» The processing was mainly based on QUEChERS method with different use of buffers/clean-up steps

> 24 results were obtained using the QUEChERS method with GC-MS/MS detection
» No phthalimide was detected by 3 laboratories (neither in the incurred nor in the spiked sample)

> Fortification of phthalic anhydride significantly increased the observed levels of phthalimide in 16
out of remaining 21 experiments (76%).

» The amount of additional phthalimide found in spiked samples differed between labs

Special clean-up [1] to seperate phthalic anhydride from phthalimide

Weigh of 2 g sample

Phthalimide Phthalic anhydride
Addition of 10 mL water : :
Eluate 1*
Extraction with 10mL (toluene) : 1:3;
acetonitrile ggg 1 1
After addition of salt mix I R
1mL Extract+5mL iso-octane o
Concentrate to 1mL
Eluate 2* i
(toluene+acetone (95+5)) : 1
Add 5mL iso-octane M .
\J_M R

Concentrate to 1mL and
transfer to silica column

1st experiment:

1mL of a mixture of phthalic anhydride (1mg/L) and
phthalimide (1mg/L) in iso-octane was transferred to the silica
column. Then the column was eluted with toluene (eluate 1)
and after that eluted with a mixture of toluene/acetone
(95+5).

— Phthalic anhydride eluted in eluate 1, and phthalimide
eluted in eluate 2

Silica gel colu:
1cm diameter glas t
70-230 mesh (1.5%

f anhydrous sodium

Fractionation of extracts

*Eluate 1 corresponds to the Fraction 2 and Eluate 2 corresponds to the fraction 3 of ASU L 00.00-34:2010 module C

Phthalimide

Phthalimide D4 Phthalic anhydride

2 x1p5

2nd experiment:

29 of dried parsley (same sample used in the above mentioned inter-laboratory study) was
spiked with 100uL phthalic anhydride (1mg/L) and 100uL of the ILIS phthalimide-D4
(10mg/L). Further work-up as described on the left. Then the column was eluted with
toluene (eluate 1) and after that eluted with a mixture of toluene/acetone (95+5).

— Spiked Phthalic anhydride eluted in eluate 1, and spiked ILIS phthalimide-D4 eluted only
in eluate 2; a small amount of phthalimide was detected, but this was confirmed by

(APCI)LC-MS/MS, the sample was not free from phthalimide

Conclusion

» As regulated, detection of phthalimide without Folpet may occur and has to be expected

» Problem: phthalimide can be formed during routine QUEChERS in GC-Liner from ubiquitous phthalic anhydride and other possible precursor
» Any QUEChERS clean-up does not offer a solution

» to avoid phthalimide occurrence during analyses additional clean-up is crucial
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