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B.5.0 Introductory note /added in August 2010] &0

X

This document is based on the updated version of Vol.3 B.5 of the DAR, which was peer-reviewed infune 2008
(PRAPeR 51). Evaluations presented in addendum to B.5, dated June 2008, which were peer-reviewed and
accepted by PRAPeR 51 (June 2008), have been incorporated in this document as well, f@' the sake of
completeness. &

Finally, revisions were made following the evaluation of the resubmission dossier introduce(&% 2010 according
to the legal provisions of Commission Regulation (EC) No. 33/2008 and these are highligh,ogéa in yellow.

(}Q
B.5.1 Analytical methods for technical active substance and formulation analyg?(Annex IIA 4.1; Annex
IITIA 5.1) Q
Qo

N
B.5.1.1 Analytical methods for the determination of pure active substa@@e in the active substance as
-9

manufactured (Annex IIA 4.1.1 and 4.1.3) 0\)
)

- References: Q-

- Metamsodium All qualities — Determination active ingre@gnt based on CS, content (Blom &

Demuynck, 2002 — Code 09E3411 revision 2) \%

- CIPAC method 20/13/M/1.3 - Metam-sodium aqueous solu{@ns (CIPAC, 1967)
GLP: L
No GLP-compliance stated O
Principle of the method: UCB 09E3411 Q)(D

The content of Metam-sodium is based on the determinati@ll\ of CS, content. By addition of an acid (H,SOy) to
Metam-sodium, CS;, is evolved. The gaseous mixture is c:&ried by a stream of air through a scrubber containing
lead acetate solution to remove hydrogen sulfide, ang@ then into an absorption train containing methanolic
potassium hydroxide to afford xanthate. The xanthate\ﬁx titrated with standard iodine.
Findings: o\)
Cfr. CIPAC book 1B, p. 1862: “Repeatabilit};?r = 0.85%, ie. £0.43 on a mean value of 45.0% w/w,
Reproducibility R = 1.59%, i.e. 0.8 on a mea@alue of 45.0% ww”
Conclusions: v
The method is considered equivalent to CIE%C Method 20/13/M/1.3, which is an officially accepted method for
the determination of metam-sodium congéfit in metam-sodium aqueous solutions (cfr. FAO spec.). The method
was used in the 5-batch analysis (cfr. % .2.3 - Schouten, 2002a) and the storage stability tests (cfr. B.2.2.15 and
B.2.2.19). 0]
xS

b(b
CIPAC methods QS
CIPAC method 20/13/M/1.3 (v;@ision 1967; Book 1) and CIPAC method 20/SL/M/3 (revision 1981; Books 1B
and E) are available for the @termination of Metam-sodium content in Metam-sodium aqueous solutions (see
above). Taken into account{the non-selective principle of the CSy-evolution method, the CIPAC method can also
be applied for the detergl)i@ation of metam-potassium in metam-potassium aqueous solutions.

<

QO
B.5.1.2 Analyticakgfethods for the determination of significant and/or relevant impurities and additives in
the active subst&fpce as manufactured (Annex IIA 4.1.2 and 4.1.3)
o
Methods foraﬂ?e determination of impurities (certified max. content > 1 g/kg) in metam-sodium and metam-
potassium ozi&leous solutions are described (incl. validation data) in Annex C, point C.1.2.4. See also B.5.1.4.
«£
X e . . .
Thereé?e no additives in metam-sodium 510 g/L or metam-potassium 690 g/L that need to be considered as
sigrg@bant or relevant, and hence, an analytical method is not deemed to be required.
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B.5.1.3 Analytical methods for the determination of the active substance in plant protection plzg%ucts
(Annex IIIA 5.1.1 and 5.1.3) )
$

See B.5.1.1 >

9

N
B.5.1.4 Analytical methods for the determination of relevant impurities and fom&@ants in plant
protection products (Annex IITA 5.1.2 and 5.1.3) o)

~Q

X
The plant protection product (ppp) does not contain any impurities or formulants&that could influence
significantly the overall toxicological and/or environmental risk associated with the apgycation of the ppp.

Added in August 2010: @
MITC and DMTU are considered to be relevant impurities (cf. Vol.4 C.1.2.2). @ a consequence, the relevant
parts of the method validation data related to these impurities haven been co;&&l from the confidential section
(Vol.4, C.1.2.4) to this non-confidential section. See here below. 0\)

Q

Principle of the method: Q-
Determination of N,N’-dimethylthiourea (DMTU) and methylisothioc@ate (MITC) by ion-pair reversed phase
HPLC-UV(236 nm): Samples were diluted 100x with HPLC moblle\(p ase solution and analysed within 1 hour

after preparation. . {,_,
S
Validation data: >
Q)‘Z?
Metam-sodium TK: \ch;\
.

Table C.1.2.4-1: Validation of methods for determinatiqg of impurities (Schouten, 2002a — Report No. V3937)

Specificity/ Linear@ Repeatability Accuracy

interferences (1> O % RSD Approximate | Recovery

(come: range) (conc. in % analyte conc. | range
Qb w/w) in spiked (%)
@‘b samples

Imp. Method Ke)) (Y wiw)
DMTU HPLC-UV c\)%u 0.999 0.8 0.8 98.7-101.2
) interfere@s (12-190 mg/L) |(0.26) 1.3 93.8-99.3
MITC HPLC-UV | No b@' 0.995 10.3 0.024 97.7-108.3

intetferences | (0.4-6.2 mg/L) |(0.006) 0.044 102.9-109.6

N
Specificity: Identity oPthe impurities was confirmed on the basis of retention times. No interference peak

was rved at the same retention times of the impurities. For impurities DMTU and MITC,

the {dentity was confirmed by comparison of the chromatograms of an impurity standard
solition, a technical metam-sodium sample (unspiked) containing the impurity and a technical

sample spiked with the impurity.

&
Linearity : Q(D Linearity was determined by analyzing at least 5 calibration solutions. The analytical method
% was shown to be linear over the investigated concentration range. For DMTU and MITC the
\é@ linear calibration range covers the concentration range in the 100-fold diluted Metam-sodium
X, batches.

Rep@abilily . Five replicate sample determinations at one concentration were performed. For DMTU, the
RSD was found to be lower than the corresponding Horwitz value, which is in agreement with

O L i
S the SANCO/3030/99 rev. 4 document criteria. However, the repeatability for MITC does not
/Qé\@ meet those validation criteria. Nevertheless, the results are accepted, as MITC content of the five

batches were far less than 0.1% w/w.
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Accuracy : The accuracy was investigated by performing five recovery determinations on %echnical
Metam-sodium samples to which a known volume of a stock solution of the tar@ impurity
was added. Spiking was done at 2 concentration levels. For DMTU and MITC,G$ validation
samples were prepared with approximately 3-4 times the expected actual c@centration. In
addition, 5 spiked samples were prepared with approximately 5 times th&(@xpected actual
concentration. ~Q®

Metam-potassium TK: Qé\

\
Table C.1.2.4-2: Validation of methods for determination of impurities (Schouten, 2()@?5% — Report No. V4691)
Specificity/ | Linearity Repeatability A&c\curacy
interferences | r? % RSD éﬁ&pproximate Recovery
(conc. range) | (conc. in % \\,Qranalyte conc. |range
w/w) 0\? in spiked (%)
Q‘_Z) samples

Imp. Method - (% wiw)

DMTU HPLC-UV [ No r? not reported 0.6 ;\\o\ 0.7 100.3-101.3

Q) interferences | (15-196 mg/L) (0.235’0 1.2 96.4-102.0

-9
MITC HPLC-UV | No r? not reported | 8:4> 0.05 86.4-94.2
interferences | (1-13 mg/L) @.017) 0.08 93.7-100.0
K4
\~'Q®

Specificity: Identity of the impurities was confi Iﬁgd on the basis of retention times. No interference peak
was observed at the same retentionxtimes of the impurities. For impurities DMTU and MITC,
the identity was confirmed by &émparison of the chromatograms of an impurity standard
solution, a technical metam-sodiim sample (unspiked) containing the impurity and a technical
sample spiked with the imp ‘b. .

Linearity : Linearity was determine, ®y analyzing at least 5 calibration solutions. The analytical method
was shown to be lineag}ziver the investigated concentration range. For DMTU and MITC the
linear calibration rang€ covers the concentration range in the 100-fold diluted diluted Metam-
potassium batche%’@orrelation coefficients were however not reported.

Repeatability .  Five replicate ?nple determinations at one concentration were performed. For DMTU, the
RSD was foyd to be lower than the corresponding Horwitz value, which is in agreement with
the SAN 030/99 rev. 4 document criteria. However, the repeatability for MITC does not
meet the{Alidation criteria. Nevertheless, the results can be accepted, as MITC content of the
five be‘g:q’ies was far less than 0.1% w/w.

&
Accuracy : Thé& accuracy was investigated by performing five recovery determinations on technical
tam-potassium samples to which a known volume of a stock solution of the target impurity
&was added. Spiking was done at 2 concentration levels. For DMTU and MITC, 5 validation
Q(D samples were prepared with approximately 3-4 times the expected actual concentration. In
% addition, 5 spiked samples were prepared with approximately 5 times the expected actual
’\@ concentration.
«Q
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‘)
S
OCJ
@b
&



\;
&
S
S
&

5-5 O
Metam Volume 3 — Annex B — Methods of analysis Update June 200&@
Belgium Revision August 20
X

>
B.5.2 Analytical methods (residue) for plants, plant products, foodstuffs of plant and animal é?igin,
feedingstuffs (Annex IIA 4.2.1; Annex IIIA 5.2.1) &

Q
o
B.5.2.1 Plant origin >
g
U

Added in June 2008 (< addendum dated June 2008) — peer reviewed in June 2008: &
Taminco NV has obtained aeeess—+ights co-ownership frem with Kanesho Soil Treatment @po?l/bvba te of the
following analytical method for MITC in crops. A summary of the validation data is presen&&i here below.
Q)
Q

References: &

- Validation of the analytical method 234/2: Determination of methyl iso-t@anate (MITC, Reg. No.

250285) in various plant matrices and soil (Benz and Mackenroth, 2003 — Report No. 2002/1004118)

- Independent laboratory validation of analytical methodology for the;\x'@etermination of methyl iso-
thiocyanate in lettuce and lemons (Wormald, 2005 — Report No. KST@OS/OOI)
GLP; &
GLP-compliance stated Qf_Z)
Principle of the method: BASF method 234/2 .
Methyl isothiocyanate (MITC) is distilled from aqueous solution int c§ cooled reservoir containing a known
amount of ethyl acetate. The aqueous distillate collected is satura\r&l with sodium chloride and the analyte
extracted into the ethyl acetate layer. The final determination of l\é?FC is performed by GC-MS (DB-17, 30m,

0.32mm i.d., 0.25pm film; monitoring m/z: 73, 72, 70). L
Findings : ‘Z?b
Specificity — interferences : - GC-MS is a highly s%eciﬁc technique. However, due to MW of MITC,

use of 3 fragmenti(gﬁs with m/z > 100 is not possible.

- In the ILV-studyzeport, confirmation of residue (identity) is demonstrated
by compariso%) ion ratios (m/z 73/72 and 70/72) in calibration standards
with those inSamples.

- Blank V&tges < 30% of LOQ (demonstrated by representative
chromategrams)

Linearity :  Primary validation: Linear rang@§0.01 pg/mL (corresponds to residue conc. 0.0005+ mg/kg) — 2.5
pg/mL; 2> 0.99 (n=7-8); @
ILV: Linear range: 0.01 pg/miE"— 2.5 pg/mL; r? > 0.99 (n >8);
Representative calibration%raphs provided

Q
Recovery — precision :  see Table{§%.2.l-l
o

Validation by an independent\@boratory Same methodology as the primary validation (only minor
(ILV): > modifications); Acceptable recoveries and precision: see Table
Q
> B.5.2.1-2.
AN
%)

Limit of quantification,(LOQ)

0.01 mg/kg (MITC)
&



&
&
§
OC)
o

5-6

-9
Metam Volume 3 — Annex B — Methods of analysis Update June 200&@
Belgium Revision August 20
R
6’
Table B.5.2.1-1: Recovery rates and limits of quantification for MITC in various plant matrices (quz and
Mackenroth, 2003) X
Matrix Compound Detection | Fortification level n Recovery ratesg@]
P method [mg/kg] Range M&ﬁn values +
% RSD
0.01* 5 66-84 19725+109
Oilseed rape seed MITC GC-MSD QG
0.1 5 6975 « 722+3.5
, 0.01* 5 72-81C | 784%5.1
Strawb fruit MITC GC-MSD
rabery 0.1 5 87-97 922+47
* S 2+5.1
Tomato fruit MITC GC-MSD 0.01 > 7889 85.2£5
0.1 5 8892 88.4 +2.5
0.01* 5 | £79-84 81.4£2.6
Lettuce MITC GC-MSD —
0.1 5 19 74-91 84.4+74
0.01% 5% 73-88 0+7.
Lemon fruit MITC GC-MSD - 81.0£79
0.1 & 81103 87.1£10.5
, 0.01* N0's 52 - 63 57.5 £ 8.8
Wheat grain MITC GC-MSD %)
0.1 ~1 5 57 -69 61.3+73
* Limit of quantification ‘Z?b

Table B.5.2.1-2: Independent laboratory validation data ofg“ASF method 234/2 for the determination of MITC
in lettuce and lemons (Wormald, 2005)

\
®]
Matrix Compound Detection For&ﬁ%\ation level N Recovery rates [%]
Y method STmg/kg] Range Mean values +
AN RSD
-7
* - +
Lettuce mitc | emsp | & 001 5 8187 84.6 + 3.0
,..b 0.1 5 53 -85 71.3+16.2
\4j
0.01* 5 73 - 80 76.8+3.4
Lemon fruit MITC GC-l\{@?
SO 0.1 5 6774 70.5+£3.7
* Limit of quantification Q
N
Conclusion: o

The GC-MS method 234/2 i@uccessfully validated (incl. ILV) for the determination of MITC in food
commodities of plant origin @h high water content and with high acid content. The LOQ of the method is 0.01
mg/kg.

Besides, it should be note@hat the method appears not suitable for the determination of MITC in dry crops, e.g.
wheat grain (poor recg@rles) For food matrices with high fat content (e.g. oilseed rape seed), recoveries were

also relatively low a oreover, no ILV was provided for this matrix.

@
&
Added in August 2010:
Additional vaffdation experiments were performed using the ‘BASF method no. 234/2° for determination of
MITC in pe@aer carrot, corn salad, cucumber, eggplant and grape. The additional validation data were provided

in suppor@)f the additional residue trials (cf. Vol.3, B.7.6.1) and are therefore presented in Appendix 1.
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B.5.2.1.1 Methods that do not meet the requirements Q;Q
5

- References: $

- Determination of Methyl Isothiocyanate (MITC) in crops (Meyers, 1988 — Report No. WRC 88-43)
- MITC: Independent Laboratory Confirmation of an analytical method for the determinatiq@of residues of
the metabolite methyl isothiocyanate (MITC) in crops (Wheals, 1993 — Report No. RJISCQ))@B)

GLP: @
GLP-compliance stated for Wheals, 1993 ,;Q
Principle of the method: WRC 88-43 o

Chopped crop samples are extracted with ethyl acetate in the presence of water (9f-7% aq. nitric acid for
cabbage and broccoli) and sodium chloride. The resulting ethyl acetate extra%@is analyzed for methyl
isothiocyanate using GC-NPD (DB-17 or DB-1 column; 30mx0.25mm, 0.25um film thickness)

- O

Findings : LN
Specificity — interferences :  Assignment of identity by retention time matg%ibbetween sample and reference
standard chromatogram; 0\?

No chromatographic interferences; Blank V&_ﬁes < 30% of LOQ (demonstrated by
representative chromatograms) .
No confirmatory method provided ;\\'QQ
O
Linearity : Primary validation: Linear range: 0.01 — 1 pg/mL\(,@orresponding to 0.01 — 1 ppm residu in
sample); no calibration graph or correlation coeﬁic\('ent provided
ILV: Linear range: 0.01 — 1 pg/mL; no calibratio(i’@mph or correlation coefficient provided
Q@
Recovery — precision :  Primary validation: see Table B.SQZJ\.I-ES;
Overall average recovery (RSQ?at lowest fortification level: 98.9% (7.4%); Overall
average recovery (RSD) at higPest fortification level: 96.7% (6.3%)
ILV: Recoveries on cabbé@ ranged from 89% to 100% at levels 0.028 ppm and 0.1

ppm (only 2 determinan;oQ at each fortification level)

)
Validation by an independent laboratory sz\ﬁlarv validation by Zeneca AG Products, Western Research
(LV) : @enter (USA);

LV by Zeneca Agrochemicals, Jealott’s Hill Research Station

C\)& (UK): Same methodology as the primary validation
o
Limit of quantification (LOQ) : O@% mg/kg MITC
b‘b
<
9
\}‘Z?
Ny
A(b
OQ)
&
3
\O
@
Q
2
N
«Q
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S
OCJ
@b
N
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o
Table B.5.2.1-3: Validation data for analytical method (GC-NPD) for determination of MITC in crops ( ders,
1988) $
Matrix Fortification level Recovery range @D
(mg/kg) MITC* (mean) (range) [%P n
Basil (spice) (fresh) 0.028 103.3 96-112 @6 6
0.100 98.2 98-98 ,%6.3 4
Bean (succulent) (seed and pot) 0.028 93.4 89-97 | 3.6 6
0.100 91.7 86-97 «I° 4.8 4
Bean (succulent) (vine) 0.028 90.5 85—936) 3.4 6
0.100 94.9 93-9% 1.9 4
Bean (succulent) (hay) 0.028 94.9 92@\‘60 2.9 6
0.100 92.0 _90-96 2.9 4
Broccoli (fresh) 0.028 100.4 %\‘57-103 2.2 6
0.100 99.8 b 98-103 2.4 4
Cabbage (W Wrapper) 0.028 1003 & 96-106 3.4 6
0.100 96.7Qg’ 93-99 2.8 4
Cantaloup (fruit) 0.028 1010 93-114 8.8 6
0.100 1062 96-115 9.5 4
Corn, sweet (sweet corn) 0.028 8@2.6 80-88 4.5 6
0.100 9828 72-88 8.7 4
Corn, sweet (forage) 0.028 IS 977 96-109 1.8 6
0.100 Q) 97.6 96-99 1.4 4
Cucumber (fruit) 0.028 N 106.2 103-116 4.8 6
0.100 ~Q® 101.6 98-111 6.0 4
Garlic (bulb) 0.028 & 97.8 91-104 4.9 6
O.IOQ\Q 93.3 90-96 2.5 4
Lettuce (Head) (W Wrapper) 0.028 115.5 105-124 6.3 5
Lettuce (Head) (W/O Wrapper) 0:078 109.9 106-122 6.7 5
Lettuce (Leaf) (W Wrapper) 20.028 106.7 96-118 8.8 5
Lettuce (Leaf) (W/O Wrapper) 2 0.028 98.6 96-104 3.2 5
Mint (hay) OQ)’ 0.028 99.3 97-101 1.5 6
477 0.100 98.0 96-99 1.4 4
Mustard (greens) > 0.028 87.6 81-92 4.8 6
R 0.100 87.1 82-92 5.0 4
Onion, bulb (bulb) > 0.028 91.0 88-95 2.9 6
S 0.100 89.5 92-95 5.9 4
Onion, green (whole plant) ,\\9 0.028 100.0 93-106 4.2 6
2 0.100 105.7 99-111 5.2 4
Potato (tuber) 2 0.028 109.7 98-112 5.3 6
%2) 0.100 105.2 102-108 24 4
Radish (fresh) (b) 0.028 98.3 98-100 0.9 6
Q 0.100 99.1 97-100 1.7 4
Spinach (fresh) «.7 0.028 91.7 89-95 3.0 6
N~ 0.100 92.2 91-94 1.4 4
Strawberry (frggﬁ) 0.028 95.8 93-98 1.9 6
O 0.100 101.6 97-104 3.3 4
Tomato (fidit) 0.028 99.9 96-103 2.7 6
\\O 0.100 99.1 98-100 0.8 4
Turnipzﬁoots) 0.028 100.7 98-104 2.6 6
$ 0.100 99.4 96-105 4.0 4
o
@k?nclusion:

~The proposed methodology for residue determination in plants does not meet the requirements of
SANCO/825/00 rev. 7 (no confirmatory method provided; unclear what GC-column was used for validation;
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o
ILV performed for only one matrix (cabbage) with only 2 determinations at each fortification level; linea@% not
fully addressed, etc.) and can hence not be recommended for enforcement purposes. &

b§

- Reference: Determination of metam-sodium in crops (McKay, 1990 — Report No. WRC 89—47)(‘\@
GLP: Q&
No GLP-compliance stated Q)Q,
Principle of the method: 0

A chopped crop sample is treated in an EDTA (ethylenediamine tetraacetate acid) soll{@)'n with hydrochloric
acid-stannous chloride reagent in a sealed flask. Carbon disulfide formed by decomposition of Metam-sodium is
quantified by using a GC equipped with a flame photometric detector (FPD) with a@&ndpass filter selective for
sulfur emission. Q
Justification: O
Linearity and specificity of this method were not addressed; No ILV;<Method is not specific (other
dithiocarbamates like maneb, zineb, etc. are also detected by this method, w is based on decomposition into
CS,); Due to decomposition procedure, varying backgrounds of CS; in ain crops (e.g. cabbage, broccoli,
onions, garlic), thus raising the lower detection limit. Hence, this method cannot be accepted for enforcement
purposes (cfr. SANCO/825/00 rev. 7). S

&
.coo
Added in June 2008 (< addendum dated June 2008) — peer reviQt}ed in June 2008:
Taminco NV has obtained aeeess—rights co-ownership frem Vbt\h Kanesho Soil Treatment sprl/bvba te of the
following analytical method for MITC in crops. J\Q)(b

(%]

- Reference: Method 234: Methyl mustard oil (MIT(%?— Gas chromatographical determination — Soil and
tomatoes (Mayer, 1985 — Report No. 1985/1000325)
GLP: Y
No GLP-compliance stated o\)
Principle of the method: 234 3_;0
After a steam distillation of the sample the me@l isothiocyanate (MITC) in the aqueous phase is adsorbed on a
Ci3 SPE and eluted with ethyl acetate/methyl frt-butylether (MTBE). The final determination was performed by
gas chromatography with capillary column &C-PND or GC-S-FPD).
Justification: \éb
No linearity data (calibration plot, eq@on, correlation coefficient), no confirmatory method, no ILV, only 4
samples per fortification level, contr@, alues not reported.

b‘b
<
B.5.2.2 Animal origin ,\\9
\}‘b
AN

Analytical methods are not#equired, as no MRL’s are proposed.
%2)
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o
B.5.3 Analytical methods (residue) for soil, water, air (Annex I1A 4.2.2 to 4.2.4; Annex IIIA 5.2.2 %58.4)
S
B.5.3.1 Soil $

>
- Reference: Validation of an analytical method for the determination of methyl isothiocyanate (MI@%} from air
monitoring tubes and soil (Rooseboom-Reimers, 2002 — Report No. V4211) + amendments 1 to %&){D
GLP:

. (%]
GLP-compliance stated N
Principle of the method: o

The analytes in soil samples were extracted with water/ethyl acetate (containing eptdm as internal standard).
After settling and phase separation an aliquot of ethyl acetate was transferred into @ial and analyzed by GC-
NPD. The extracts were analyzed at two columns: one column used for quantificatien (RTX-200, 30mx0.25mm,
0.25um film) and the other for confirmation of compound identity (CP Sil 5CB, %QHXO.ZSmm, 0.4um film).
Soil matrices used for recovery tests: \\(b
- Sand (Drenthe, Grolloo 2 — Tolner): 4.5% organic matter, pH 4.8, 14:9% moisture;
- Sand (Beuling, Eerste Exldermond 1): 7.3% organic matter, pH 4 0.7% moisture;
- Sand (Roosjen, Eeserveen 1): 4.1% organic matter, pH 5.6, 13.0% moisture;
Findings: .\Q
Specificity — interferences :  Confirmation of identity by using secqﬁd GC column of different polarity (CP Sil
5CB) (validation data: see Table %,9.3.1—1); No chromatographic interferences;
Blank values < 30% of LOQ (demonstrated by representative chromatograms)
Linearity :  Linear range 0.008 — 1.0 mg/L (corresponding to Q,?)O4 — 0.5 ppm residu in soil sample); r> > 0.999
(n=7); Calibration graphs provided J\Q)(b
Recovery — precision :  see Table B.5.3.1-1 Q
Limit of quantification (LOQ) :  LOQ = 0.02 mg/kg Mé@%

Q
Table B.5.3.1-1: Validation data for analytical mefhod for the determination of residues of MITC in soil
(Rooseboom-Reimers, 2002 — V4211) o\)

Analyte | Matrix | Method Fogtification Recovery range [%] RSD
level
v (mg/kg) mean range [%] n
GC-NPD ng
RTX-ZOOC\)% 0.02%* 102 98.4-104.3 24 5
CP Sil %@B 0.02%* 101 97.0-105.6 34 5
MITC Soil D
GC-NPD . %
Rg?-zoo 0.5 97 95.3 —99.4 1.7 4C0
(b@ Sil 5 CB 0.5 100 97-6 - 102.7 2.3 4

* Limit of quantification 5>
D The recovery of the @h sample is a statistical outlier identified by Dixon’s. Without discarding this sample, the
average recovery wds 93.6% with RSD of 8.8%, which is still in accordance with SANCO/825/00 rev. 7.
The recovery of tfé’ fifth sample is a statistical outlier identified by Dixon’s. Without discarding this sample, the
average recoveryﬁas 95 % with RSD of 11.9%, which is still in accordance with SANCO/825/00 rev. 7.

&
Conclusions: &
The GC-NPD(ﬁ?ethod is sufficiently validated according to SANCO/825/00 rev. 7 and appears suitable for the
determinatigf?of residues of MITC in soil. The LOQ of the method (i.e. 0.02 mg/kg) is considered sufficiently
low (< g%\@ al upper limit 0.05 mg/kg) and the method can thus be accepted as enforcement method.

(*2)
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B.5.3.1.1 Methods that do not meet the requirements

- Reference: Determination of Metam-sodium in soil (Meyers, 1986 — Report No. RRC 86-06)
GLP: ®b

No GLP-compliance stated N

Principle of the method : {D

The method is based upon the rapid conversion of Metam-sodium in soil to MITC. Froz:@o%oil samples are
extracted with ethyl acetate in the presence sodium chloride. The extracts are analyzed fQQMITC by capillary
GC using NPD detector. The residues of Metam-sodium found are expressed as equi\@nt concentrations of
MITC. &

Justification: {QQ

Validation data are not in accordance with SANCO/825/00 rev. 7.: linearity notaddressed, no confirmatory
technique, samples spiked with metam-sodium although analysed for MITC, etc&@lence, this method cannot be
accepted for enforcement purposes. \\(b

&
%)
&
S
- Reference: Validation of an analytical method for the determh@\ion of methyl isothiocyanate in water,
according to SANCO/825/00 (Rooseboom-Reimers, 2002 — Report{ﬁo. V4440) + amendment 01

B.5.3.2 Water

GLP: Q
. S

GLP-compliance stated O

Test material: J\Q,(b

- Surface water: from Amsterdam-Rhine Channel [72)

=2 Characteristics:pH = 7.99; TOC = 10 mg/L; silt c\oﬁtent 500 mg/L; total hardness = 11 °D

- Drinking water: tap water QO

- Ground water: from Linschoten (TNO code 0699/04/0241)

Principle of the method: o\)

The analytes in water samples (surface water, d@king water, groundwater) were extracted with diethyl ether.

The organic layer was collected and dried ov%ban anhydrous sodium sulphate filter. The extraction procedure

was repeated twice. After the last fraction fhe sodium sulphate filter was washed using diethyl ether. The

combined organic extracts were evaporatedyto somewhere below 5 ml and after addition of internal standard

solution (eptam) the final extract Volume\&%s adjusted to a known volume using diethyl ether. The extracts were

transferred into a GC-vial and analy é” for MITC content by GC-NPD. The extracts were analyzed at two

columns: one column used for quantification (RTX-200, 30mx0.25mm, 0.25pm film) and the other for

confirmation of compound identit% P Sil 5CB, 25mx0.25mm, 0.4pum film).

Findings: Q

Specificity — interferences: ;@nﬁrmation of identity by using second GC column of different polarity (CP Sil
\QQSCB) (validation data: see Table B.5.3.2-1); No chromatographic interferences
" (demonstrated by representative chromatograms); Blank values were up to 30%
@ of LOQ (blank correction carried out).

Linearity:  Linear ra%%é 0.005 — 1.0 mg/L (corresponding to 0.05 — 10 pg/L residu in water sample); r> > 0.999

(n=6); Calibration graph provided
Lower_“response for matrix-matched standards (in water matrix) compared to standards in
d?ether (this matrix effect was around 30% for surface water and around 10% for ground and

drinking water). Matrix-matched calibration was used for validation in surface water.
Recovery — ision:  see Table B.5.3.2-1
Limit ofqo tification (LOQ): 0.1 pg/L MITC
R
é\.
‘)
S
OC)
o
-9
N
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Table B.5.3.2-1: Validation data for analytical method for the determination of residues of MITC i@f\)Nater
(Rooseboom-Reimers, 2002 — V4440) $
Analyte Matrix Method Fortification Recovery range [%] @)
level D
(ng/L) mean range [@[ n
GC-NPD ox;"
RTX-200 0.1%* 83 68-99 ¢ "15 5
CPSil5CB 0.1%* 83 70-97 {9 12.5 5
MITC Surface water (@)
GC-NPD S
RTX-200 1 87 76:94 8 5
CP Sil 5 CB 1 93 85-99 58 | 5
N
L GC-NPD >
mitc | Prinking RTX-200 0.1% 0 & 970 | na | 2
water CP Sil 5 CB 0.1* 71 5] 69,72 na. | 2
GC-NPD &
MITC Ground water RTX-200 0.1%* 70 75,64 n.a. 2
CP Sil 5 CB 0.1* ;;\\,%6 70,61 n.a. 2
* Limit of quantification; n.a.: not applicable foo\‘u
N
&

The GC-NPD method for the determination of MITC in waterpvas fully validated in surface water (which is the
most complex matrix), using matrix-matched calibration. In ‘a%dition, it was demonstrated by duplicate recovery
determinations at LOQ level that the method is also su&ble for other water types (i.e. drinking water and
ground water). The low recoveries found in drinking and ground water are probably due to the matrix effect.
Better recovery would be expected, if matrix-matchecg:%libration was applied.
S

Conclusions: 3

The method is successfully validated and app%ros? suitable for the determination of MITC in drinking, ground
and surface water. The LOQ of the method (,éé 0.1 pg/L) is sufficiently low, since all relevant concentrations
that have an impact on non-target organisngw were found to be above that level (cfr. B.9.2.15). Moreover, the
LOQ equals the EU drinking water limit\& .1 pg/L. The method can thus be accepted as enforcement method

in water. O
o

Q
4

B.5.3.2.1 Methods that do not mé(q the requirements
<

- Reference: Potassium N-me@?ldithiocarbamate (PNMDC): Analytical method validation in freshwater (Miles,
1992 — Report No. J91 1000@}’

GLP: &

GLP-compliance stated( )

Test material: &

Filtered (Spm) freshﬁter (pH 8.3; hardness: 94 mg/L as CaCO;)

Principle of the method :

Quantitation of RNMDC (i.e. metam-potassium) was performed by HPLC (Supelco LC-18, 15 cm x 4.6 mm)
using a UV-VIS detector (247 nm) and the external standard technique. The method was validated by fortifying
aliquots of frfeshwater with PNMDC at the upper (150 pg/mL) and lower ends (0.2 pg/mL) of the expected
Concentr@\(&n range to be used in the aquatic toxicity tests.

Justification:

Validdtion data (see Table B.5.3.2.1-1) are not in accordance with SANCO/825/00 rev. 7.: fortification levels are
cho inappropriately (should be LOQ and 10 x LOQ; not low enough), only 3 determinations at each
% ification level, no confirmatory technique, Hence, this method cannot be accepted for enforcement purposes.
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- Reference: Potassium N-methyldithiocarbamate (PNMDC): Analytical method validation in filtered *altwater
(Miles, 1992 — Report No. J9201013a) §
GLP : >
GLP-compliance stated N
Principle of the method : &

Quantitation of PNMDC (i.e. metam-potassium) was performed by HPLC (Supelco LC-18®?5 cm x 4.6 mm)
using a UV-VIS detector (247 nm) and the external standard technique. The method was @dated by fortifying
aliquots of filtered saltwater with PNMDC at the upper (150 pg/mL) and lower ends (1 @/mL) of the expected
concentration range to be used in the aquatic toxicity tests. &

Justification: {Q\}

Validation data (see Table B.5.3.2.1-1) are not in accordance with SANCO/825/QQ"rev. 7.: fortification levels
are chosen inappropriately (should be LOQ and 10 x LOQ; not low enough),.;\@lly 3 determinations at each
fortification level, RSD > 20%, high recovery (110%), no confirmatory techni%g@, Hence, this method cannot be

accepted for enforcement purposes. S
(%4}

Q_

- Reference: Validation of method to determine the concentrations of PI\@DC Technical in unfiltered saltwater by
liquid chromatography (Miles, 1993 — Report No. J9201013b) \30\

GLP: o

GLP-compliance stated .\Q\

Principle of the method : >

Quantitation of PNMDC Technical was performed by HPL@?Zorbax ODS, 15cm x 4.6 mm) using a UV/VIS
detector (220 nm) and the external standard technique. The method was validated by fortifying the unfiltered
saltwater with PNMDC Technical at levels encompassin Sthe upper (100 ppm) and lower ends (2.51 ppm) of the
expected range of concentrations to be utilized in toxicézests.

Justification: RS

Validation data (see Table B.5.3.2.1-1) are not in@?cordance with SANCO/825/00 rev. 7.: fortification levels
are chosen inappropriately (should be LOQ and’)ﬁ 0 x LOQ; not low enough), only 3 determinations at each
fortification level, RSD > 20%, no conﬁrr@ory technique, Hence, this method cannot be accepted for
enforcement purposes. @

Q
(bq
\&
Table B.5.3.2.1-1: Validation data for a@glytical methods for the determination of metam-potassium in water
Reference Analyte Mq&b\(fd Matrix Fortification Recovery range RSD
b‘b level %l

Qo (ng/mL) mean range [%] | n
Miles, 1992 - | Metam-  4SHPLC-UV | fresh water 0.2 109 104-113 5 3
J9110001a potassium\\}(b 150 106 106-107 1 3
Miles, 1992 - | Metam-0 | HPLC-UV | filtered 1 110 85-124 21 | 3
J9201013a potagsifin saltwater 150 84 81-88 4 |3
Miles, 1993 - | Metam- HPLC-UV | unfiltered 2.51 104 97-111 7 3
J9201013b pofassium saltwater 100 110 110 0 3

\V
\O
3
Q
2
N
«Q
'S
4
S
OO
o
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B.5.3.3 Air o
sQ

- Reference: Validation of an analytical method for the determination of MITC of coconut charcoal aé} sampling
tubes (Schouten, 2007 — TNO Report No. V7111)

GLP: i\g’
GLP-compliance stated OK;D

Principle of the method:
After suction of air under prescribed conditions, coconut charcoal tubes are extracted w1th\§%yl acetate with 5%
carbon disulfide. The extracts are analysed by GC-NPD on two columns: one column (A)¥sed for quantification
(RTX-200, 30mx0.25mm, 0.25um film) and the other (B) for confirmation of compoufd identity (CP Sil 5CB,
25mx0.25mm, 0.4pm film). An internal standard EPTC (5-ethyl-N,N-dipropyl thig?rbamate) was added and

peak ratio was used for quantification. QS

Findings : O

Specificity — interferences :  No chromatographic interferences; Blank Values\g@30% of LOQ (demonstrated by
representative chromatograms); Conﬁrmano&%f identity by using second GC
column of different polarity (CP Sil 5CB)

Linearity :  Linear range 1.7 — 163 pg/L (corresponding to approx1math 10 — 978 ng/tube); > > 0.999 (n>7);

Calibration graphs provided.
Recovery — precision : -  Desorption efficiency: average 86. 5%@§SD 3-7%);
- Storage stability: fortified gas adsorption tubes stored at <-18°C are stable for at
least 2 months. Acceptable recovery~was demonstrated: after 14 days storage mean
recoveries: 80-104%; after 62 days storage mean recoveries: 91-102%.
- Back section of the fortified t@ was analysed after air passage. No significant
breakthrough was observed. g,
- Validation recovery data fQ?MITC (corrected for desorption efficiency and small
blank values): see Table @ 3.3-1
Limit of quantification (LOQ) :  MITC: 0.5 ug/m3@' (4 h worst case sampling); 0.25 pg/m?* air (8 h ambient
sampling) @)
2
Table B.5.3.3-1: Validation data for GC- NPD{Qethod for the determination of MITC in air (Schouten, 2007 —
Report No. V7111)

Matrix / Analyte | Method O‘f‘ortlficatlon GC- Recovery range RSD
sampling c\)k level [ng/ column® [%]
conditions Q‘b charcoal
@ tube]
S0 mean range [%] n
Air N 30* A 60 55-67 8 5
(worst case §° B 68 64-72 5 5
sec s, | MITCH Gened | 2 B | » | mae | o2 | s
b 0 -
RH, 4 hrs at @ 2254 A 79 76-83 3 5
250 mL/min) | ¢ B 81 80-82 1 5
Air (§ 30* A 89 82-94 5 5
(ambient | % B 89 83-96 6 5
conditions: & 225 A 97 89-104 7 5
19°C, 44 P| MITC | GENPD B 95 93-97 2 5
RH, 8 hr 2254 A 97 91-105 6 5
250 mL/min) B 99 97-101 2 5

*Limit &f quantification: 30 ng/tube (= 0.5 pg/m’ for 4h (worst case) sampling ; = 0.25 pg/m’ for 8h (ambient)

sampling);
3 Colimn A: RTX-200; Column B: CP Sil 5 CB
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Conclusion:
The GC-NPD method appears suitable for the determination of MITC in air with a LOQ of 30 ng/l%@e It is
noted that the sampling time of the experiment for the worst-case conditions (35°C, 80% RH) W§ 4 hours,
which is not fully in accordance with SANCO 825/00 rev. 7. However, this deviation is deemed tgtbe of minor
significance and is therefore considered to be acceptable. It is also noted that at worst-case @ditions (4 h,
35°C, 80% RH, 250 mL/min), recoveries at lowest spiking level were below 70% and s not fully in
accordance with SANCO 825/00 rev. 7. However, mean recovery obtained with GC-column §"Was only slightly
below 70% (68%) at the LOQ level. In addition, good recovery and repeatability was;@emonstrated in the
recovery tests at ambient temperature and normal R.H. (19°C, 44% RH, 8§ h, 250 H{Qmm) Therefore, the

method is considered acceptable for enforcement purposes. \§°
N
B.5.3.3.1 Methods that do not meet the requirements \\'O
\'\(b
- References:

R’
- Validation of an analytical method for the determination of @%yl isothiocyanate (MITC) from air
monitoring tubes and soil (Rooseboom-Reimers, 2002 — Report No. V4211) + amendments 1 to 3
- Analysis of study samples for MITC by GC-NPD fron@LB study 101 and 102 (Rooseboom-
Reimers, 2002 — Report No. V4294) \fb
GLP: S
GLP-compliance stated .\Q\
Principle of the method:
Air monitoring tubes were emptied in a vial. To the charc@?7 4 mL ethyl acetate (with 0.1% CS,) containing
eptam as internal standard was added. After clarifying atz2-10°C an aliquot was analyzed by GC-NPD. The
extracts were analyzed at two columns: one column use&or quantification (RTX-200, 30mx0.25mm, 0.25um
film) and the other for confirmation of compound 1del(9 (CP Sil 5CB, 25mx0.25mm, 0.4pm film). Recovery
experiments were carried out with 80 ng and 40 ng p@tube
Justification:
Provided validation data are not fully in accordﬁlce with SANCO/825/00 rev. 7.: Temperature and relative
humidity of air are not specified, nor is the e{@ct volume of sampled air (required to establish exact LOQ of
method). The study also mentions a breakthrdligh test, but it does not provide any details on how this was done.
Extraction efficiency and storage stability(b not addressed.

&
- Reference: Methyl isothiocyanate &991 metham-sodium - determination in air (Leung, 1982 — Report No. RRC-
82-35) b‘b
GLP: Q
No GLP-compliance stated ,\\9
Principle of the method: Q’

A known volume of air 1§@awn through a charcoal tube via a battery-operated sampling pump. The methyl
isothiocyanate present in €he air is quantitatively adsorbed on the charcoal. The charcoal is then desorbed with
carbon disulfide; thesgxtract is analyzed for methyl isothiocyanate by gas chromatography with nitrogen-
phosphorus alkali flame ionization detection.
Justification: “
Validation data af®not in accordance with SANCO/825/00 rev. 7.: calibration/linearity insufficiently addressed,
no conﬁrmatoﬁg;chnique, no breakthrough data, only 4 recovery determinations at each spiking level, lowest
spiking levek,(t.e. 12.5 ug MITC/m? air) not low enough etc. Hence, this method cannot be accepted for
enforcemegtpurposes.
«Q
&
- Reférence: Het ontwikkelen van een bepalingsmethode voor de grondontsmettingsmiddelen 1,3-dichloorpropeen
(ghylisothiocyanaat (Tuinstra ef al., 1986 — Report No. 86.02)

-No GLP-compliance stated
AJ Principle of the method:

O
S
s‘%
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(
The method is based on the adsorption of MITC at charcoal followed by liquid desorption (with acetoég and
GC-NPD analysis. &
Justification: §

The method does not comply with the provisions described in SANCO/825/00 rev. 7.: recovery fnsufficiently
addressed, reported recovery too low (50-60%), no confirmatory technique, no breakthrough d@, etc. Hence,
this method cannot be accepted for enforcement purposes. &

S

*QQ)

xS
B.5.4 Analytical methods (residue) for body fluids and tissues (Annex IIA 4.2.5; Anl{& IIIA 5.2.5)
\

Notifier: “The main metabolite of Metam, Methylisothiocyanate (MITC), is the pre Q)inantly active substance
against the target organisms in soil. MITC is considered to be toxic. During the~rat metabolism studies with
MITC, MITC was not found in measurable amounts in urine and blood. The ace@ cysteine conjugate of MITC,
N-acetyl-S-[(methylamino)carbothioyl|cysteine, was identified as major m\e%bolite in all rat metabolites
studies and therefore an analytical method for the determination of théometabolite in body fluids was
developed.” Q_@

&
-O

- Reference: Validation of BASF method 557/0: The determinat{?f\l of Reg. No. 5076613 (Metabolite of

Dazomet) in body fluids (Grosshans, 2004 — Report No. 2004/ 101@ 8)

GLP: QL
. S

GLP-compliance stated O

Principle of the method : BASF method 557/0 (Z)(b

A 1mL sample (blood plasma or urine) is diluted with lnzf: water and applied onto an Amino SPE-cartridge.
After washing, the column is combined with am PhenyJ:gPE—cartridge. The analyte is eluted from the Amino
through the Phenyl column using a water/acetonitrile,@rmic acid mixture. The eluate is adjusted to the final
volume and the analyte is determined by HPLC—MSE@Phenomenex Columbus C18, 250x4.6mm, Spm; negative
ionization mode, m/z = 235). For confirmatory oses, LC-MS-MS is used (Phenomenex Phenyl-Hexyl,
250x4.6mm, 5um; positive ionization mode, transitions m/z 237 = 122 and m/z 237 = 130).

The chemical structure, [UPAC-name and mo]@llar weight of the analyte (i.e. metabolite of MITC) are shown
below: 4

S
x, &

NH S o \@Q N-acetyl-S-[(methylamino)carbothioyl]cysteine (Reg.No. 5076613)
2 b‘b 2> MW= 236.31 g/mol
<

S OH O
Q‘D
N Ny
Findings : 2
Specificity — interferences? -  HPLC-MSD (neg. ionization mode): m/z = 235;
& - Confirmation by HPLC-MS-MS (pos. ionization mode): transitions m/z 237 >
Q 122 and m/z 237 - 130.
\(b - no significant matrix interferences (control values < 30% of LOQ;
{\O demonstrated by representative chromatograms)
Linearity :  Lifear range: 2.5 ng/mL (corresponds to an analyte conc. of 0.01 mg/L body fluid) — 20 ng/mL;
@3> 0.99 (n = 4x2); Representative calibration graphs provided
Recovery @ecision: - HPLC-MSD: see Table B.5.4-1
\"\O - Confirmatory method (HPLC-MS-MS): For both fortification levels (0.05 mg/L
Q){\ and 0.5 mg/L) and for both transitions, average recoveries were found to be in

range of 82 to 91%. RSD values were in range 4.5 to 8.8%.
Lié@?of quantification (LOQ) :  0.05 mg/L (N-acetyl-S-[(methylamino)carbothioyl]cysteine)

S
&

Cg'.
N
&
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Table B.5.4-1: Validation of BASF method 557/0 for determination of acetyl cysteine conjugate of M}}P Cin

Sy

body fluids (Grosshans, 2004) $
Recovery rates [%] §
. Fortification DO Overall
Mat ¢
atrix level [mg/L] n Range Mean valuei‘\’\ recovery
+RSD (¥
[©) + RSD
% _
Blood plasma 0.05 > 2095 09551 | g4gr0s
0.50 5 70 — 84 78Fx 7.1
0.05* 5 96 — 101 856 + 2.
Urine 3620 95.4+4.9
0.50 5 88 — 99 923+5.0

* Limit of quantification

Conclusions :

BASF method 557/0 is successfully validated and considered to be suitab

N
&
$

‘Qg as enforcement method for the

determination of N-acetyl-S-[(methylamino)carbothioyl]cysteine in bodyé@‘ids (blood plasma and urine) down

to a level of 0.05 mg/L.

- Reference: Development and validation of a residue analytic

(Wolf, 2006 — RCC Study No. A68872)

GLP:
GLP-compliance stated
Principle of the method :

ol
Q

o
7,

. Q.

N

SQ’

b\(glethod for methylisothiocyanate in liver

An amount of 10 g of the liver is weighed into a glass ﬂ@gi( Hexane and celite are added and the specimen is
homogenised for approximately 1 minute using a hi%@ speed homogenizer. After settling, an aliquot of the
extract is filtered (0.45 pm PTFE filter) and subseql@ ly analysed by GC-NPD (DB Wax, 100% polytehtylene

glycol, 40m x 0.32 mm x 0.5 um film). N

2 )

Findings : >

Specificity — interferences : -  Confirmatiofy of identity by using second GC column of different polarity
(RTX 17(}§ ((14%-cyanoproppylphenyl)-methylpolysiloxane, 30 m x 0.25
mm x 0.um film)

- no gignificant matrix interferences (demonstrated by representative

chroghatograms)

Linear range: 0.01 ng/mEYcorresponds to an analyte conc. of 0.05 mg MITC/kg liver) — 1 ug/mL;
2> 0.99 (n =7); A];xégrsis of spiked control extract showed that there is no significant matrix
influence; Representﬁve calibration graphs provided
Recovery — precision:  see T. te B.5.4-2
Limit of quantification (LOQg&' 0.1 mg/kg (MITC)

Ny

Linearity :

Q
Table B.5.4-2: Validation@ta for analytical method for the determination of MITC in liver (Wolf, 2006)

Analyte Matrix) Method Fortification Recovery range [%] RSD
o level
0 (mg/kg) mean range [%] n
\0 GC-NPD
> DB Wax 0.1% 80 70 — 89 9 5
MITC (,JQ Liver RTX 1701 0.1%* 98 96 — 100 2 5
& GC-NPD
QO DB Wax 1.0 95 91 -100 4 5
<& RTX 1701 1.0 95 94— 99 2 5
* Li@’? of quantification
>

o
) éjignclusion:
- The method is sufficiently validated and appears suitable for the determination of MITC in liver with a LOQ of
..~ 0.1 mg/kg.

;.
N
&
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>

B.5.5 Evaluation and assessment Q;Q
&
B.5.5.1 Analytical methods for technical active substance and formulation analysis §
>

The submitted methods allow determination of the a.i. content and the content of signiﬁca@g)and relevant
impurities in the aqueous metam-sodium solution (TK) and in the aqueous metam-potassium s%@tion (TK).

Table B.5.5.1-1 : Summary of analytical methods for technical active substance and formuldtion analysis

Matrix Analyte Type of method Validation® < References
Technical active Metam-sodium CS,-evolution method | Full Validati@\ UCB 09E3411
substance (CIPAC method & | (Blom & Demuynck,
(metam-sodium or 20/13/M/1.3) . § 2002)
metam-potassium) Metam-potassium ‘(}}'\ UCB 09E3D1
MITC and HPLC-UV Ful&\)@ idation | (Schouten, 2002a/b)
Impurity 1 Q
(DMTU) <
Impurity 2 Titration ;\\F\F ull validation | UCB 09E3415/
N UCB 09E3414
. {OO (Schouten, 2002a)
L UCB 09E3D5 /
‘Z?b UCB 09E3D4
Q (Schouten, 2002b)
Impurity 3a/b Ton Chrongfography Full validation | (Schouten, 2002a/b)
Formulations Metam-sodium CS,-ev, Nition method | Full validation | UCB 09E3411
METAM-SODIUM (CIPAC method (Blom & Demuynck,
510 g/L 2063/M/1 3) 2002)
<
METAM-POTASSIUM | Metam-potassium bo')
690 g/L o
Q
Impurities (DO) HPLC-UV Full validation | (Schouten, 2002a/b)
MITC and DMTU
0‘27

® “Full validation” means that the 'diita package is fully in accordance with SANCO/3030/99 rev. 4, or that

deviations are minor and considertgyto be acceptable.
&

S

@
CIPAC methods N
CIPAC method 20/ 13/M/$ (revision 1967; Book 1) and CIPAC method 20/SL/M/3 (revision 1981; Book E)
are available for the detegmination of metam-sodium content in metam-sodium aqueous solutions.
Taken into account thé/non-selective principle of the CS,-evolution method, the CIPAC method can also be

applied for the detera§1'nation of metam-potassium in metam-potassium aqueous solutions.
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B.5.5.2 Analytical methods (residue) for food and feed {g;Q
N

submitted:

Added in June 2008 (< addendum dated June 2008) — peer reviewed in June 2008: Q)Q)
Taminco NV has obtained aeeess—rights co-ownership frem with Kanesho Soil Treatme@@sprl/bvba te of the
following analytical method for MITC in crops. Q

\

2)
The GC-MS method 234/2 has been sufficiently validated (incl. ILV) for the detergnination of MITC in food
commodities with high water content and with high acid content. The LOQ oi\ e method is 0.01 mg/kg

MITC

( )- \{5\\
Table B.5.5.2-1 : Summary of analytical methods (residue) for food R
Matrix Analyte Type of method | Method range Valid@bﬁh References

(mg/kg &

commodity) O
Plant origin Xl
Foodstuff with | MITC GC-MS 0.01*-0.1 \*’ull validation BASF method 234/2
high water & > enforcement (Benz & Mackenroth,
content (conf. method: Q?b 2003)
(strawberry, comparison of Q
tomato, ion ratio) ~Q® ILV
lettuce) o (Wormald, 2005)

Q

Foodstuff with R
high acid &
content bo
(lemon) i (§
* LOQ = limit of quantification "bo)

P “Full validation” means that the da@’*‘package is fully in accordance with SANCO/825/00 rev. 7, or that
deviations are minor and considered to b€ acceptable

&
No MRL’s are proposed for foo@f animal origin and therefore, no enforcement method is required.
&
Ny
2
OQ)
&
3
\O
@
Q
©
N
«Q
'S
‘)
S
OQ
Q’b
N
6.
S
Q&
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o
B.5.5.3 Analytical methods (residue) for soil, water and air &Q
RS
Table B.5.5.3-1: Summary of analytical methods (residue) for soil, water and air §
Matrix Analyte | Type of method Method range Validation® Refer@ces
(mg/kg &
commodity) ,éb
Soil MITC | GC-NPD 0.02*-0.5 Full validation (Rooseboom-
(conf. technique: {q{eimers, 2002 —
column of different > enforcemenl;O Report No. V4211)
polarity) &
Surface water MITC GC-NPD 0.1* - 1.0 pg/L Full Valida@ﬂ (Rooseboom-
Drinking water (conf. technique: Q Reimers, 2002 —
Ground water column of different > enfggtoement Report No. V4440)
polarity) S
Air MITC | GC-NPD 30* — 2254 ng/tube Ful&‘qalidation (Schouten, 2007 —
(conf. technique: @ Report No. V7111)
35°C, 80%RH column of different | 0.5*% — 38 pg/m? Q—é enforcement
(4h, 250 mL/min) polarity) ;Z§
N
19°C, 44% RH 0.25% — 19 pg/e¥
(8h, 250 mL/min) <
" “Full validation” means that the data package is fully in @cordance with SANCO/825/00 rev. 7, or that
deviations are minor and considered to be acceptable. &
* LOQ = limit of quantification QQ

X

o
The LOQ of the GC-NPD method (Rooseboom-Refmers, 2002 — Report No. V4211), i.e. 0.02 mg/kg, is
sufficiently low for enforcement of the general uppO imit of 0.05 mg/kg for MITC in seil.

<
The LOQ of the GC-NPD method (Rooseb St-Reimers, 2002 — Report No. V4440), ie. 0.1 pg/L, is
sufficiently low for enforcement of the (drinkifig) water limit of 0.1 pg/L for MITC in water. Furthermore, all
relevant concentrations that have an impact gn non-target organisms were found to be above the LOQ.

Fully validated GC-NPD method (Schc@gn, 2007) allows determination of MITC in air with a LOQ of 0.5
pg/m® and thus enables enforcementy of the relevant residue limit (C = 1.2 pg/m?, based on proposed
AOELgysemic of 0.004 mg/kg b.w./dg¥). It is noted that the sampling time of the experiment for the worst-case
conditions (35°C, 80% RH) was 4&urs, which is not fully in accordance with SANCO/825/00 rev. 7. However,
this deviation is deemed to be Q@inor significance and is therefore considered to be acceptable.

AN
S
A(D
2
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o
B.5.5.4 Analytical methods (residue) for body fluids and tissues \Q\Q;Q
S
Table B.5.5.4-1 : Summary of analytical methods (residue) for body fluids §
Matrix Analyte Type of method Method Validation® @ferences
S
range S
(mg/kg 0&?’
commodity) (%)
Body fluids acetyl cysteine conjugate | HPLC-MS 0.05*-0.5 Full .~ BASF method
(blood plasma, | of MITC: mg/L validation | 557/0
urine) N-acetyl-S- (conf. technique: & (Grosshans,
[(methylamino) HPLC-MS-MS) @o 2004)
carbothioyl]cysteine S
Body tissues | MITC GC-NPD 0.1¥— 1.0 3{Full (Wolf, 2006)
. > C -
(liver) mg/kg & | validation
o X2
(conf. technique: S
column of different Qg)
polarity) o
O

* LOQ = limit of quantification

b «Full validation” means that the data package is fully in accor
-9
<

deviations are minor and considered to be acceptable.

N

b
ce with SANCO/825/00 rev. 7, or that

<

S

The submitted HPLC-MS method 557/0 allows determining@e acetyl cysteine conjugate of MITC (i.e. N-

acetyl-S-[(methylamino) carbothioyl]cysteine) in body fluids$blood plasma and urine) at a LOQ of 0.05 mg/L.
(%]

The fully validated GC-NPD method (Wolf, 2006) allové;getermining MITC in liver at a LOQ of 0.1 mg/kg.
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B.5.6 References relied on Q;Q
)
B.5.6.1 Analytical methods for the active substance b§
Annex point /| Author(s) |Date Title Dat%{\’\v Owner
reference Source (where different from company) Prot(@pon
number Company, Report No Q@med
GLP or GEP status (where relevant), %,
Published or not \'QO Y/N
IA4.1.1/01 [BlomP,  [2002-08 |[Metamsodium- All Qualities. Active S Taminco
Demuynck ingredient based on CS2 content Q@
M UCB, 09E3411 0
Not GLP \{D
Not published R
1IA4.1.1/02 |CIPAC 1967 CIPAC method 20/13/M/1.3 > N public
Metam-sodium aqueous solutiong_
CIPAC, 20/13/M/1 >
Not GLP &
published S
11 A4.2.1/05 |Benz A, 2003 Validation of the analy’@c\al method 234/2: Y KST
Mackenroth Determination of M\ethyl iso-thiocyanate Taminco
[added in C. (MITC, Reg.No&SO 285) in various faeeess)
June 2008 — plant matrice@%ld soil
peer reviewed BASF AG, Aggdrzentrum Limburgerhof;
in June 2008] Limburgeghof; Germany Fed.Rep.
2002/100438
Yes O\)
unpublighed
I1A4.2.1/06 |[Wormald, S.[2005 Indepgndent laboratory validation of Y KST
analytical methodology for the Taminco
[added in Qi)z’determination of methyl iso-thiocyanate (aceess)
June 2008 — \éb in lettuce and lemons.
peer reviewed Q§ Central Science Laboratory (CSL), Sand
in June 2008] Q,Q Hutton, York, United Kingdom
bz‘z} CSL Study No. PGD-206
o KST 2005/001
O Yes
o unpublished
IIA 4.2.2/01 |Roosebooni®|2002-06-27 Validation of an analytical method for the Y Taminco,
Reimers A determination of methyl isothiocyanate FMC Foret,
((S) (MITC) from air monitoring tubes and soil + Lainco
Q amendments 1 to 3
\(D TNO Nutrition an Food Research, TNO
éo V4211
D GLP
= Not published
A 423 /@ Rooseboom- [2002-10-09(Validation of an analytical method for the Y Taminco;
\"\O Reimers A determination of methyl isothiocyanate in FMC Foret,
Q){\ water, according to SANCO/825/00 + Lainco
£ amendment 01
(}) TNO Nutrition and Food Research, V4440
g GLP
% 1
&Q\' Not published
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K
Annex point /| Author(s) |Date Title Data Owne
reference Source (where different from company) Protection $
number Company, Report No Claimed )Q
GLP or GEP status (where relevant), Q)b
Published or not Y/Ng\\
IIA 4.2.4 /05 |Schouten, A.|2007-05-22|Validation of an analytical method for the Q}é) Taminco
determination of MITC on coconut charcoal Q
air sampling tubes (\é\'
TNO Report V7111 o
GLP N
Not published ,\@
ITA 4.2.5/01 |Grosshans F |2004-05-19|Validation of BASF Method 557/0: The, © Y KST,
determination of Reg.No. 507 6613 \S(D Taminco
(Metabolite of Dazomet) in body ﬂl&&
BASF AG, 2004/1013758 Q
GLP &
Not published S
1A 4.2.5/02 |Wolf, S. 2006-10-27Development and validation-§f a residue Y Taminco
analytical method for meﬁb&iothiocyanate in
liver . Q\
RCC Study number A63872
GLP rid
Not published o>
N
kS
B.5.6.2 Analytical methods for the formulation M\)@ AM-SODIUM 510 g/L
)
None &_,Q
&
@‘b
(bq
\&
O
o
Q
4
b‘b
<
P
\}‘D
Ny
A(b
OQ)
&
3
\O
3
Q
2
N
«Q
'S
4
S
OO
@b
N



\.
&
S
S
&

5-24

-9
Metam Volume 3 — Annex B — Methods of analysis Update June 2008»@
Belgium Revision August 20

52
q *Q(D
Appendix 1: &
Analytical methods (residue) in support of pre-registration data requirements Q\
9
S

Added in August 2010: <9

Additional validation experiments were performed using the ‘BASF method no. 234/2’ g@ B.5.2.1) for
determination of MITC in pepper, carrot, corn salad, cucumber, eggplant and grape in suppor®of the additional
residue trials (cf. Vol.3, B.7.6.1). Y;Q‘?)

- Validation of analytical methodology for the determination of methyl isothiocyanate\ﬁa\ocarrot and corn salad
(Wormald, 2009 — Study No. FSGD-052) &

- Validation of analytical methodology for the determination of methyl isothiocyaﬁ?[e in cucumber, egg plant
and grape (Wormald, 2010 — Study No. FSGD-082) O

- Residue of Methyl Isothiocyanate (MITC) in lettuce, pepper, tomato at harvestan protected crop following one
application of Tamisol 510 in pre-planting Italy, 2008 (Miserocchi, 2008 — S£lNo. 08083RMC — Analytical

phase report) o)
GLP: &
GLP-compliance stated ) §

Principle of the method: BASF method 234/2 f§'

Methyl isothiocyanate (MITC) is distilled from aqueous solution ifito a cooled reservoir containing a known

amount of ethyl acetate. The aqueous distillate collected is sa%;’péted with sodium chloride and the analyte

extracted into the ethyl acetate layer. The final determination ofSMITC is performed by GC-MS (DB-17, 30m,

0.32mm i.d., 0.25um film; electron ionisation (EI), monitoringbons with m/z: 73 (for quantitation), 72 and 70).
<

Findings : )
Specificity — interferences : - No significant 8§omatographic interferences were observed for the

quantifier ion @/z = 73, ie. blank values were < 30% of LOQ
(demonstrateghby representative chromatograms).
- GC-MS is @highly specific technique. However, due to MW of MITC,
use of 3_feagment ions with m/z > 100 is not possible.
- Confirgdtion of residue (identity) can be done by comparison of ion ratios
(m/ 73/72 and 70/72) in samples with those in calibration standards.
Haowever, due to a significantly interfering peak observed for ion m/z = 70
incthe control samples of corn salad, cucumber, eggplant and grape,
“®onfirmation of MITC residues in these matrices appears to be not possible
@ using this technique.
Linearity :  Linear range: 0.01 p (corresponds to residue conc. 0.0005 mg/kg) — 2.5 pg/mL; 2 = 0.9988
(n=8); series of MITEC solvent standards
i
Recovery — precision : se(?ﬁble 1

AN
Limit of quantification 6@Q): 0.01 mg/kg (MITC)
&
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@
Table 1: Recovery rates and limits of quantification for MITC in various plant matrices (Wormald‘z;9009;

Wormald, 2010) $
Matrix Compound Type of | Fortification level " Recovery ratesi[;z}]
p method [mg/kg] Range Mg@n values +
& RSD
0.01* 5 71.1-83.7 |9 7654623
Carrot MITC GC-MSD QG -
0.1 5 552-77.50°|  71.8+13
* _ ~ +
ol I — 0.01 5 65.3 - 83% 73.5+11.7
0.1 5 | 741-F9 76.7+2.9
* < 7+
— — — 0.01 5 80.9587.1 83.2+3.7
0.1 5 [ ead-77.1 71.6+74
0.01% 5 | :84.8-88.1 86.1+ 1.5
Eggplant MITC GC-MSD —
0.1 5 1975.0-83.0 80.5+ 4.1
0.01°* 547 72.8-829 784 +5.4
Grape MITC GC-MSD -
0.1 & | 715-851 82.1£3.8
0.01* 05 80.1 — 86.0 83.5+2.6
Pepper MITC | GC-MSD S
0.1 ] 5 | 86.8-109.0 93.2+9.8
* Limit of quantification >
. @’Z’
Conclusion: @

The validation data meet the requirements of SANCO/3Q%@/99 rev. 4 and show that the GC-MS method 234/2 is
suitable for the quantitative determination of MITC resjdues in carrot, corn salad, cucumber, eggplant, grape and
pepper with a LOQ of 0.01 mg/kg. It is noted t@t the method does not allow an unequivocal positive
confirmation of MITC residues in corn salad, cucu@\Ber, eggplant and grape due to the presence of a significant
chromatographic interference in these matrices. @wever, the method is considered sufficiently validated for the

use in residue trials. (e}
Q
v
S
\&
g O
Added in August 2010: o
A new method was developed and }g%dated for the determination of DMTU residues in various crops. This
method was used in the new resid &rials provided in the resubmission dossier (cf. Vol.3, B.7.6.1). The method
was also validated for the detern@ tion of DMTU in soil.
L
- Validation of analytical n@\fodology for the determination of N,N’-dimethylthiourea in carrot, corn salad,
tomato and soil (Wormald&ﬂ)09 — Study No. FSGD-051)
- Validation of analytical@nethodology for the determination of N,N’-dimethylthiourea in cucumber, eggplant,
pepper, strawberry, pQ{étb and grape (Wormald, 2010 — Study No. FSGD-081)
GLP:
GLP-compliance S{t\ﬂgﬁl
Principle of the méthod:
N,N’—dimethylé?}ourea (DMTU) is extracted from homogenised samples of the commodity (carrot, corn salad,
tomato, cucumber, eggplant, pepper, strawberry, potato, grape and soil) using water (with 5% w/w Na,CO; for
soil, carrot@ucumber, eggplant, pepper, strawberry, potato and grape). Following centrifugation, the extracts
are filtere, collected and diluted with water. Analysis is performed by means of LC-MS/MS (Waters Atlantis
dC18, ﬁm, 50 x 2.1 mm; isocratic elution with 10 mM ammonium acetate / methanol (95/5); Atmospheric
Pressare Chemical Ionisation (APCI); ion transition monitored: m/z 105 — 74). Quantification is based on
ma@?x-matched calibration (for matrices soil, carrot, corn salad, tomato, cucumber and strawberry) or on
ig@mal standard calibration with ETU d4 (ethylenethiourea; C3;H,N,SD,) as internal standard (for matrices
-Geggplant, pepper, potato and grape).
N

K
S
&
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Matrix Compound | TYPeof | F ortificationdevel = ecovery rates [%]
p method [mg@] Range Mean values +
RSD
61\01* 5 79.3 —84.9 1.0+2.
Soil DMTU | LC-MS/MS \é S0k e
S0 5 | 87.6-1349 | 105.0+169
5 0.01% 1.2-100.1 +
Carrot DMTU | LC-MS/MS |2 i | SR 27006
& 0.1 5 | 95.4-1104 104.6 + 6.3
U
e 384, 752+ 8.1
Corn salad DMTU LC-MS/% il > | 67.3-841
1 0.1 5 76.5—89.0 84.5+6.0
~ * _ 101.7 2
e DMTU | LoM@Ms 0.01 5 | 988-103.6 01.7+2.0
D 0.1 5 | 1040-107.0 | 105.0+1.1
o 0.01% 5 82.8—89.8 86.6+33
Cucumber DMTU &%—MS/MS :
, 0.1 5 82.6-92.8 88.1+5.1
Q) 0.01* 5 64.4 —95.0 78.4+17.9
Eggplant DMTU~ | LC-MS/MS
sepan ? 0.1 5 | 647-800 | 708%8.1
2 0.01* 5 | 70.6-102.4 815+ 16.1
P U | LC-MS/MS : ‘ : o
— % 0.1 5 | 814-954 88.6+ 6.2
N
0.01% 5 81.0—97.8 91.6+7.3
Strawberry é\%MTU LC-MS/MS
J 0.1 5 | 852-110.0 93.4 + 10.9
e 4-81. 77.1+4.0
Potato Q| DMTU |LC-MS/MS il > (34816
P’ 0.1 5 | 87.5-1008 92.5+57
$ 0.01% 5 70.8 — 78.2 727 +43
Grape DMTU | LC-MS/MS
S 0.1 5 86.9 - 96.6 929+43
i Lnﬂt of quantification
Oc?
@b
N
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Findings : @
Specificity — interferences : -  LC-MS/MS is a highly specific technique. Beside the ~"tﬁ\ansition
monitored for quantification (m/z 105 — 74), an additional ®ansition is
suggested for confirmatory purposes (m/z 105 — , but data
demonstrating the suitability of this second mass trapls}flon were not
presented in the report.
- No significant chromatographic interferences were @bserved, i.e. blank
values were < 30% of LOQ (demonstrat§Q by representative
chromatograms). Q
Linearity :

range 0.00015 pg/mL — 0.01 pg/mL (corresponding to residue conc. O

(n=3 to 5; duplicate determinations);

Exception was soil, where linearity was only demonstrated in the(?nge 0.00015 — 0.0015 pg/mL

(corresponding to residue conc. 0.003 — 0.03 mg/kg);

Where internal standard (IS) was used, peak area ratio (DMT[@/S IS) showed a linear correlation

with the concentration within at least the range 0.00015 to 0
Recovery — precision :

Limit of quantification (LOQ):  0.01 mg/kg (DMTU) N

\‘Z)

see Table 2 &

Q

Series of matrix-matched calibration standards showed a linear responsgowithin the concentration
3 - 0.2 mg/kg); 1> 0.99

pg/mL; r2 > 0.9869 (n=4x2)

Table 2: Recovery rates and limits of quantification for DMTg(’-In various plant matrices (Wormald, 2009;

Wormald, 2010) N
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Conclusion: @
The validation data meet the requirements of SANCO0/3029/99 rev. 4 and show that the LC-MS/MS nisthod is
suitable for the quantitative determination of DMTU residues in carrot, corn salad, tomato, cucumbq§ eggplant
pepper, strawberry, potato and grape with a LOQ of 0.01 mg/kg. The method is considered sufficiently validated
for the use in residue trials. Acceptable validation data were also presented for the method @:r determining
DMTU in soil, although it is to be noted that the demonstrated linearity of the detector respo&% did not cover

the full fortification range (highest fortification level not covered). @
0

X
N
X
9
Added in August 2010: >
A method based on BASF method no. 234/2, which was used for determining M residues in various plant
matrices (cf. B.5.2.1 and appendix 1), was validated for the determination Q\QMITC in arthropods. This

method was used in a study on the effects of secondary poisoning (Annex poi@HA 10.1.4), in which the level
of MITC in arthropods sampled in a field treated with metam-sodium Was'é)gétermined. Reference is made to

Vol.3,B.9.1.7. Q_f_Z)
- Validation of analytical methodology for the determination of methyl\d;;%:thiocyanate in arthropods (Wormald,
2009 — Study No. FSGD-053) @

Principle of the method: based on BASF method 234/2 O

Methyl isothiocyanate (MITC) is distilled from aqueous solutioqs\lnto a cooled reservoir containing a known
amount of ethyl acetate. The aqueous distillate collected is &aturated with sodium chloride and the analyte
extracted into the ethyl acetate layer. The final determinatio J0f MITC is performed by GC-MS (DB-17, 30m,
0.32mm i.d., 0.25um film; monitoring ions with m/z: 73 (\fé@ quantitation), 72 and 70).

Findings : *

®)
Specificity — interferences : - No signjﬁca%%hromatographic interferences were observed, i.e. blank
AN 0 :
values wer < 30% of LOQ (demonstrated by representative
chromato S).

- GC-MSxis a highly specific technique. However, due to MW of MITC,
use oﬁ§fragment ions with m/z > 100 is not possible.
- Confirmation of residue (identity) can be done by comparison of ion ratios
3/72 and 70/72) in samples with those in calibration standards. This
s demonstrated for the fortified samples.
Linearity : Linear range: 0.01 pg/m— 1 pg/mL (corresponds to residue conc. 0.01 — 1 mg/kg); 1> = 0.9978
(n=7); series of MITC{g@lvent standards
[

Recovery — precision :  see T,a\@“% 3
xS

@
Limit of quantification (LOGF ~ 0.05 mg/kg (MITC)
AN

/]
Table 3: Recovery ratgéza’nd limits of quantification for MITC in arthropods (Wormald, 2009)
Y4

o,
Matrix o (@ompoun d Type of | Fortification level " Recovery r;;es [ /0]l N
g method mg/k; e
& [mg/kg] Range —
%
0.05%* Sh 73.3-76.9 75.0£2.1
Arthropo MITC | GC-MS
(beetlg$y 0.5 5 | 589-77.6 | 71.6£102
* Limit Q‘fﬁuantiﬁcation; * recovery figures based on n=4 (1 outlier identified by Dixon’s test)
9
Conglusion:

The'validation data meet the general requirements of SANCO/3029/99 rev. 4 and show that the GC-MS method
234/2 is suitable for the quantitative determination of MITC residues in arthropods (validated with beetles) with

Q% LOQ of 0.05 mg/kg. The method also allows a positive confirmation of MITC residues in beetles by means of
ion ratio comparison.
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eferences Appendix 1 o)
S
Annex point /| Author(s) |Date Title Data " Owner
reference Source (where different from company) Protecti
number Company, Report No Claimga
GLP or GEP status (where relevant), 0&)
Published or not @N
1A 4.2.1/07 [Wormald S. [2009-07- |Validation of Analytical Methodology for| O Y Taminco
17 the Determination of Methyl Iso—Thiocyanate(so\.Q
in Carrot and Corn salad. N
FERA, York, U.K. Q@
Report No. FSGD-052 ~‘\\'O
GLP: yes \{D
Not published R
ITA 4.2.1/08 [Wormald S. [2010-02- |Validation of Analytical Metwogy for Y Taminco
03 the Determination of Methyl Iso-Thiocyanate
in Cucumber, Egg Plant and,@pe
FERA, York, UK. &
Report No. FSGD-082 .COO
GLP: yes N
Not published S5
IIA 6.3/22 Miserocchi [2008-10- [Residue of methyl i@thiocyanate (MITC) in Y Taminco
G. 14 lettuce, pepper ang tomato at harvest in
protected crop foflowing one application of
Tamisol 510 gpre-planting, Italy, 2008
S.P.F. GABdtalia s.r.1., Ferrara, Italy
Report NgJ08083RMC - 1132
GLP: y§
Not péiblished
ITA 4.2.1/09 [Wormald S. [2009-09- [Validtation of analytical methodology for the Y Taminco
17 d&rmination of N,N'-dimethylthiourea in
rrot, corn salad, tomato and soil
STFERA, York, UK
@Q Report No. FSGD-051
b(b GLP: yes
o Not published
ITA 4.2.1/10 |Wormald S. 2§P‘0-02- Validation of analytical methodology for the Y Taminco
\\’ determination of N,N'-dimethylthiourea in
2 Cucumber, Egg Plant, Pepper, Strawberry,
@ Potato and Grape
QS) FERA, York, UK
Q Report No. FSGD-081
s\(b GLP: yes
;\O Not published
ITA 4.2.2/03 {Wormald S. [2009-09- [Validation of analytical methodology for the Y Taminco
coQ 17 determination of N,N'-dimethylthiourea in
§ carrot, corn salad, tomato and soil
290 FERA, York, UK
Q){\ Report No. FSGD-051
£ GLP: yes
S Not published
>
i
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K
Annex point /| Author(s) |Date Title Data Owner
reference Source (where different from company) Protection $
number Company, Report No Claimed )Q
GLP or GEP status (where relevant), @b
Published or not Y/Ng\\
Wormald S. [2009-12- |Validation of analytical methodology for the gg) Taminco
03 determination of Methyl Iso-Thiocyanate in| ~Q
X
arthropods QO
FERA, York, UK &
Report No. FSGD-053 N
GLP: yes Q&
Not published O
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