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ANNEX B

Metconazole

B.5 Methods of analysis

B.5.1 Analytical methods for formulation analysis (Annex IIA 4.1; Annex IIIA 5.1)

B.5.1.1 Analytical methods for the determination of pure active substance in the active substance as manufactured (Annex IIA 4.1.1 and 4.1.3)

- CL 354801 and CL 354802 (Metconazole) : High Resolution Gas Chromatographic method of assay for the cis and trans isomers of Metconazole technical grade active ingredient (TGAI) (Zhang, 1995b)

- Validation of the HRGC method M-2417.01 to assay for CL 354801 and CL 354802 in technical grade Metconazole (CL 900768) (Zhang, 1995a) 

GLP :

GLP-compliance stated for validation study

Principle of the method : M-2417.01 and its update M-2417.02

Sample of technical Metconazole and internal standard dioctyl adipate are dissolved in acetonitrile. Content of cis- (CL 354801) and trans- (CL 354802) isomers of Metconazole is determined by HRGC (DB-1301, 30 m x 0.32 mm, 0.25 µm film thickness) with FID. Quantification by comparing the specific response ratio of the sample with that of an external standard.

Note : Method M-2417.01 is identical to M-2417.02, with the exception that the latter also provides a procedure for the preparation of the standard and linearity solutions using a CL 900768 standard, which is a 85/15 mixture of CL 354801 and CL 354802. Therefore the validation for M-2417.01 is also applicable to M-2417.02.

Findings : 

	Specificity – interferences :
	specificity was demonstrated by the good agreement of the assay results obtained using 2 different techniques (i.e. HRGC method M-2417 and an independent HPLC-method M-2445) and by the results of a peak homogeneity test using GC-MS which confirmed the identity and homogeneity of the CL 354801 and CL 354802 peaks and showed no evidence of any co-eluting interference

	Linearity :
	CL 354801 : r2 = 0.9998

                     y = 1.1644 x – 0.003 (peak area ratio vs. conc.)

                     range : 25 – 200% of nominal conc. of CL 900768 (n = 5)

CL 354802 : r2 = 0.99993

                     y = 1.1542 x + 0.0002 (peak area ratio vs. conc.)

                     range : 1.5 – 45% of nominal conc. of CL 900768 (n = 5)

	Accuracy :
	demonstrated by the regression plot of specific response ratio vs. concentration, which showed no bias; recovery tests are not required for a.s. determination in technical material

	Repeatability :
	CL 354801 : RSD = 0.82% (n=5; mean conc. = 84.3%) 

CL 354802 : RSD = 1.1% (n=5; mean conc. = 13.7%)

CL 900768 (sum) : RSD = 0.75% (n=5; mean conc. = 98.0%)


Conclusions :

Method M-2417 is suitable for the determination of pure a.s. content, i.e. cis- (CL 354801) and trans- (CL 354802) isomers of Metconazole, in technical material. 

No CIPAC methods exist for the analysis of Metconazole.

B.5.1.2 Analytical methods for the determination of significant and/or relevant impurities and additives in the active substance as manufactured (Annex IIA 4.1.2 and 4.1.3)

Methods for the determination of significant impurities (imp. 1-18; certified max. content ( 1 g/kg) in technical Metconazole are described (incl. validation data) in Annex C, points C.1.2.4.1, C.1.2.4.2 and C.1.2.4.3.

None of the impurities present are of toxicological, ecotoxicological or environmental concern. 

There are no additives in technical Metconazole.

Conclusions :

The submitted methods are suitable for determination of significant impurities (content ( 1 g/kg) in technical Metconazole although additional validation is required for some impurities (see Annex C point C.1.2.4.1).

New validation study is underway to provide the outstanding data (study protocol submitted; final report announced for end of February 2004). 

B.5.1.3 Analytical methods for the determination of the active substance in plant protection products (Annex IIIA 5.1.1 and 5.1.3)

- Method validation of RLA 12495.00 HPLC method for the determination of Metconazole SL formulations (Weatherhead, 2000)

- Supplement to the method validation of RLA 12495.00 HPLC method for the determination of Metconazole SL formulations (technical report N° RLG 4572) (Fries, 2004)

GLP :

GLP-compliance stated for report by Fries (2004)

Principle of the method : 

Metconazole is extracted from the formulation using acetonitrile and subsequently diluted with an acetonitrile and water mixture. The solution is analyzed by HPLC (Zorbax SB-C18, 250 x 4.6 mm; isocratic elution : acetonitrile/0.033M phosphoric acid (50/50) (v/v)) with UV detection (270 nm). Quantification by external standard calibration.

Findings : Validation data were generated using Metconazole 90 g/L SL (different solvent and antifoaming agent, compared to 60 g/L SL)

	Specificity – interferences :
	· peak identities confirmed by comparison to known standards

· no interferences with components of the formulation matrix, demonstrated for both 90 SL and 60 SL by chromatograms of formulation blanks 

	Linearity :
	y = 27440 x - 22285 (peak area vs. conc.)

r² = 0.9999

range : 50 – 150 mg/L, i.e. 50 – 150% of method target concentration (n = 5x2)

	Accuracy :
	determined by spiking of blank formulation 

spiking level (% of target conc.)

n

mean recovery (%)

RSD (%)

50

6

99.5

1.23

100

6

99.8

0.74

150

6

100.2

1.07



	Precision :
	overall  RSD = 2.02% (n = 24, 6 replicates by 2 analysts on each of 2 days; mean conc. = 8.48%) 


Conclusions :

Method RLA 12495 (HPLC-UV) is suitable for determination of Metconazole content in 90 g/L SL formulations. 

- Analytical method FAMS 074-01 of 05 February 1997 (former method CFS-CA M 11/3/P) (Allman, 1997)

- Metconazole CL 900768 : Validation of method CFS –CA M 11/3/P for the formulation Metconazole 60 g/L SL (SF09381) (Allman & Förster, 1996)

GLP :

GLP-compliance stated for validation report

Principle of the method : 

Formulation sample is dissolved in acetonitrile and the solution is analyzed by HPLC (ODS Optisil RP18, 8 µm, 250 x 4 mm; isocratic elution : acetonitrile/0.033M phosphoric acid (50/50) (v/v)) with UV detection (220 nm). Quantification by external standard calibration.

Findings : Validation data were generated using Metconazole 60 g/L SL 

	Specificity – interferences :
	· peak identities confirmed by comparison to known standards; peak homogeneity demonstrated by UV spectra and peak purity calculations

· no interferences with components of the formulation matrix, demonstrated by chromatograms of formulation blanks 

	Linearity :
	range : 4 – 6 mg/50 mL, i.e. 80 – 120% of method target concentration (n = 6)

cis-Metconazole (CL 354801) : r = 0.999

trans-Metconazole (CL 354802) : r = 0.999

	Accuracy :
	determined by spiking of blank formulation 

spiking level (% of target conc.)

n

mean recovery (%)

85

2

100.7

100

2

101.1

115

2

100.6



	Repeatability :
	RSD = 0.08% (n = 6; mean conc. = 6.74%) 


Conclusions :

Method FAMS 074-01 (HPLC-UV) is suitable for determination of Metconazole content in Metconazole 60 g/L SL formulations.  This method was used in accelerated and real time storage stability studies (see B.2.2).

No CIPAC methods exist for the analysis of Metconazole in the preparation.

B.5.1.4 Analytical methods for the determination of relevant impurities and formulants in plant protection products (Annex IIIA 5.1.2 and 5.1.3)
No methods submitted

Conclusions :

No methods are required. CARAMBA 60 SL contains no relevant impurities and although formulant 2 is known for its toxicity to aquatic organisms, analytical methods for determining its content in the formulation are not considered necessary since the amount of formulant 2 is specified in the formula and production can guarantee a dosing accuracy within ( 3% tolerance. 

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

B.5.2.1 Plant origin

- Metconazole (CL 900768) : Validation of method FAMS 050-01 for the determination of residues in cereals (Germany, 1995) (Memmesheimer, 1996a)

- Metconazole (CL 900768) : Analytical method FAMS 050-01 for the determination of CL 900768 residues as cis- (CL 354801) and trans-isomer (CL 354802) in cereals – additional validation data (Memmesheimer, 1999b)

- Validation of Cyanamid analytical method FAMS 050-01 for the determination of residues of Metconazole in cereals (Weeren, 1996)

- Metconazole (CL 900768) 60 g a.i./L SL (SF09381) : At harvest residue study on Metconazole and its metabolite Triazolylalanine in wheat (Germany 1998) : Analysis of residues of Metconazole and its metabolite Triazoylalanine in wheat grain samples (Class & Kretschmer, 1999)

GLP :

GLP-compliance stated (except for Memmesheimer (1999b))

Principle of the method : 

Samples are extracted with acetone/hexane (1:1 v/v). Following the addition of water and sodium chloride, the extract is subjected to liquid/liquid partitioning with ethyl acetate. After evaporation of the combined organic phases, the residue is is redissolved in methanol and further cleaned up by gel permeation chromatography (GPC). 

Quantitative determination of Metconazole, as its cis- and trans-isomers (CL 354801 and CL 354802), is carried out by capillary GC (fused silica capillary column, 30 m x 0.25 mm ID; 5% phenyl-methylsilicone 0.25 µm film thickness) with NPD and, as confirmatory method, with MSD (SIM : 319.2 amu; qualifying ion 321.2 amu). The total amount of Metconazole is calculated as the sum of the amount of cis- and trans-isomer. Quantification by external standardization.

Findings : 

	Specificity – interferences :
	· confirmatory method : GC-MSD  

· no matrix interferences (control values < 30% of LOQ)

	Linearity :
	response of GC-NPD system to resp. cis- and trans-metconazole (peak area vs. conc.) was demonstrated to be linear within a concentration range of  0.04 to 2.0 mg/L (n=6), r² > 0.999;

for GC-MSD : linear or power fit, r² = 0.999

(ILV1 : response of GC-NPD system to resp. cis- and trans-metconazole (peak height vs. conc.) was demonstrated to be linear within a concentration range of  0.017 to 3.3 mg/L (n=10); r > 0.9999)

(ILV2 :  response of GC-NPD system to resp. cis- and trans-metconazole (peak area vs. conc.) was demonstrated to be linear; r² > 0.999)

	Recovery – precision :
	primary method : see Table B.5.2.1-1

confirmatory method : see Table B.5.2.1-2

	Validation by an independent laboratory :
	first validation by Cyanamid CFS-DER; ILV1 by Dr. Specht & Partner (slight modifications of the chromatographic parameters due to different GC equipment; peak height instead of area); ILV2 by PTRL Europe (only minor adaptations due to different lab equipment)

	Limit of determination (LOQ) :
	0.01 mg/kg (grain)

0.03 mg/kg (straw)

for each isomer


Conclusions :

Method FAMS 050-01 is suitable for the determination of residues of Metconazole as cis- and trans-isomer in cereals with a LOQ for each isomer of 0.01 mg/kg (grain) and 0.03 mg/kg (straw).

Independent lab validation was addressed, although the number of replicates per fortification level does not comply with current guidelines.

Table B.5.2.1-1 : Validation of method FAMS 050-01 – primary method (GC-NPD)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	First validation (Memmesheimer, 1996a)

	wheat grain
	cis-metconazole 
	0.01

0.10

1.0
	3

3

3
	85 – 90

74 – 82

76 – 78 
	88

79

77
	2.9

5.5

1.3

	
	trans-metconazole 
	0.01

0.10

1.0
	3

3

3
	86 – 90

75 – 83

76 – 79 
	88

80

77
	2.4

5.4

2.0

	wheat straw
	cis-metconazole 
	0.03

0.30

3.0
	3

3

3
	81 – 86

77 – 80

75 – 79 
	83

78

77
	3.5

2.2

2.6

	
	trans-metconazole 
	0.03

0.30

3.0
	3

3

3
	84 – 87

76 – 79

74 – 78 
	85

77

76
	1.8

2.0

2.7

	Additional validation data i.e. summary of recovery values obtained during residue analysis of samples from field trials (1995-1996) (Memmesheimer, 1999b)

	cereal grain
	cis-metconazole 
	0.01

0.10

1.0
	14

14

12
	74 – 94

73 – 87

74 – 89 
	86

80

79
	8.0

5.8

6.2

	
	trans-metconazole 
	0.01

0.10

1.0
	14

14

12
	71 – 106

75 – 87

74 – 88 
	90

81

79
	10.7

5.2

6.1

	cereal straw
	cis-metconazole 
	0.03

0.30

3.0
	13

12

16
	71 – 109

73 – 90

59 – 101 
	90

80

80
	15.6

7.4

13.0

	
	trans-metconazole 
	0.03

0.30

3.0
	14

12

16
	73 – 113

64 – 92

58 – 103 
	96

79

81
	12.8

9.4

13.9

	Independent Lab Validation 1 i.e. summary of recovery values obtained by Dr. Specht & Partner during residue analysis of samples from field trials (Weeren, 1996)

	cereal 

whole plants
	cis-metconazole 
	0.01

1.0
	2

2
	97 – 109

82 – 86 
	94
	12.9

	
	trans-metconazole 
	0.01

1.0
	2

2
	105 – 111

81 – 83 
	95
	16.0

	cereal ears
	cis-metconazole 
	0.01

1.0
	2

2
	98 – 106

88 – 88 
	95
	9.2

	
	trans-metconazole 
	0.01

1.0
	2

2
	83 – 92

89 – 92 
	89
	4.7

	cereal 

rest plants
	cis-metconazole 
	0.01

1.0
	2

2
	91 – 102

69 – 78 
	85
	17.1

	
	trans-metconazole 
	0.01

1.0
	2

2
	86 – 99

69 – 78 
	83
	15.3

	cereal grain*
	cis-metconazole 
	0.01

0.1
	2

2
	78 – 89

79 – 85 
	83
	6.3

	
	trans-metconazole 
	0.01

0.1
	2

2
	71 – 85

79 – 86 
	80
	8.6

	cereal straw*
	cis-metconazole 
	0.03

3.0
	2

4
	71 – 77

84 – 101 
	87
	13.6

	
	trans-metconazole 
	0.03

3.0
	2

4
	113 – 113

83 – 103 
	101
	11.3

	Independent Lab Validation 2 (Class & Kretschmer, 1999)

	wheat grain
	cis-metconazole 
	0.01

0.10
	4

4
	77 – 113

82 – 99 
	97

92
	16

9

	
	trans-metconazole 
	0.01

0.10
	4

4
	65 – 104

92 – 103 
	89

97
	19

5


* These recovery values were also included in the report by Memmesheimer (1999b)

Table B.5.2.1-2 : Validation of method FAMS 050-01 – confirmatory method (GC-MSD) (Memmesheimer, 1996a)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	wheat grain
	cis-metconazole
	0.01

0.10

1.0
	3

3

3
	94 – 105

92 – 101

79 – 82 
	100

95

80
	5.6

5.2

2.2

	
	trans-metconazole
	0.01

0.10

1.0
	3

3

3
	86 – 104

92 – 100

81 – 84 
	96

95

82
	9.5

4.4

2.1

	wheat straw
	cis-metconazole
	0.03

0.30

3.0
	3

3

3
	100 – 108

83 – 85

79 – 81 
	105

84

80
	4.4

1.4

1.4

	
	trans-metconazole
	0.03

0.30

3.0
	3

3

3
	95 – 104

95 – 96

78 – 81 
	100

95

79
	4.6

0.6

1.9


- Metconazole (CL 900768) : Validation of method FAMS 059-01 for the determination of residues as cis-(CL 354801) and trans-(CL 354802) isomer in oil seed rape and rape oil (Germany, 1995) (Memmesheimer, 1996c)

GLP :

GLP-compliance stated 

Principle of the method : 

Samples are extracted with acetonitrile (for rape seed oil : three times, after dilution of sample with hexane). Following the addition of water, the extract is subjected to liquid/liquid partitioning with ethyl acetate. After evaporation of the combined organic phases, the residue is redissolved in methanol and further cleaned up by gel permeation chromatography (GPC). 

Quantitative determination of Metconazole, as its cis- and trans-isomer (CL 354801 and CL 354802), is carried out by capillary GC (fused silica capillary column, 30 m x 0.25 mm ID; 5% phenyl-methylsilicone 0.25 µm film thickness) with NPD and, as confirmatory method, with MSD (SIM : 319.2 amu; qualifying ion 321.2 amu). The total amount of Metconazole is calculated as the sum of the amount of cis- and trans-isomer. Quantification by external standardization.

Findings : 

	Specificity – interferences :
	· confirmatory method : GC-MSD  

· no matrix interferences (control values < 30% of LOQ)

	Linearity :
	response of GC-NPD system to resp. cis- and trans-metconazole (peak area vs. conc.) was demonstrated to be linear within a concentration range of  0.04 to 2.0 mg/L (n=6), r² > 0.999;

for GC-MSD : second order fit with r² > 0.995

	Recovery – precision :
	primary method : see Table B.5.2.1-3

confirmatory method : see Table B.5.2.1-4

	Validation by an independent laboratory :
	not addressed

	Limit of determination (LOQ) :
	0.01 mg/kg 

for each isomer


Conclusions :

Method FAMS 059-01 is suitable for the determination of residues of Metconazole as cis- and trans-isomer in oil seed rape and rape oil with a LOQ for each isomer of 0.01 mg/kg, although it should be noted that for oil seed rape the mean recoveries at 1.0 mg/kg were slightly lower than the limit value of 70%. Independent Lab Validation was not addressed.

Table B.5.2.1-3 : Validation of method FAMS 059-01 – primary method (GC-NPD) (Memmesheimer, 1996c)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	oil seed rape
	cis-metconazole
	0.01

0.10

1.0
	3

3

3
	83 – 90

73 – 77

67 – 71 
	87

74

68
	4.1

3.1

3.4

	
	trans-metconazole
	0.01

0.10

1.0
	3

3

3
	72 – 75

73 – 78

67 – 71 
	74

75

68
	2.1

3.5

3.4

	rape oil
	cis-metconazole
	0.01

0.10

1.0
	3

2

3
	87 – 91

89 – 94

86 – 88 
	90

(92)

87
	2.6

(3.9)

1.1

	
	trans-metconazole
	0.01

0.10

1.0
	3

2

3
	93 – 95

90 – 94

86 – 89 
	94

(92)

88
	1.2

(3.1)

1.7


Table B.5.2.1-4 : Validation of method FAMS 059-01 – confirmatory method (GC-MSD) (Memmesheimer, 1996c)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	oil seed rape
	cis-metconazole
	0.01

0.10

1.0
	3

3

3
	103 – 109

77 – 79

67 – 74 
	106

78

70
	2.8

1.5

5.4

	
	trans-metconazole
	0.01

0.10

1.0
	3

3

3
	99 – 107

76 – 79

67 – 73 
	104

78

69
	4.2

2.0

4.6

	rape oil
	cis-metconazole
	0.01

0.10

1.0
	3

2

3
	87 – 92

95 – 98

84 – 92 
	89

(97)

87
	2.8

(2.2)

5.0

	
	trans-metconazole
	0.01

0.10

1.0
	3

2

3
	97 – 102

95 – 99

85 – 93 
	100

(97)

88
	2.6

(2.9)

5.0


- Metconazole (CL 900768) : Validation of method FAMS 059-02 for the determination of CL 900768 residues as cis- (CL 354801) and trans- (CL 354802) isomer in oil seed rape (Germany 1996) (Memmesheimer, 1997)

- Metconazole (CL 900768) : Analytical method FAMS 059-02 for the determination of CL 900768 residues as cis-(CL 354801) and trans-isomer (CL 354802) in oil seed rape – additional validation data (Memmesheimer, 1999a)

- Independent laboratory validation (ILV) of Cyanamid analytical method FAMS 059-02 for the determination of residues of Metconazole (CL 900768) in oil seed rape (Kwasniok & Pelz, 1997)

GLP :

GLP-compliance stated (except for Memmesheimer (1999a))

Principle of the method : 

Method FAMS 059-02 is identical to FAMS 059-01 with the exception that the sample is extracted two times with acetonitrile compared to a single extraction in FAMS 059-01.

Findings : 

	Specificity – interferences :
	· confirmatory method : GC-MSD  

· no matrix interferences (control values < 30% of LOQ)

	Linearity :
	response of GC-NPD system to resp. cis- and trans-metconazole (peak area vs. conc.) was demonstrated to be linear within a concentration range of  0.04 to 2.0 mg/L (n=6), r² > 0.999;

for GC-MSD : quadratic curve fit with r² > 0.995

(ILV : response of GC-NPD system to resp. cis- and trans-metconazole (peak height vs. conc.) was demonstrated to be linear within a concentration range of  0.02 to 0.75 mg/L (n=8); r > 0.9999) 

	Recovery – precision :
	primary method : see Table B.5.2.1-5

confirmatory method : see Table B.5.2.1-6

	Validation by an independent laboratory :
	first validation by Cyanamid CFS-DER; ILV by Dr. Specht & Partner (only slight modifications of the method; peak height instead of area)

	Limit of determination (LOQ) :
	0.01 mg/kg 

for each isomer


Conclusions :

Method FAMS 059-02 is suitable for the determination of residues of Metconazole as its cis- and trans-isomer in oil seed rape with a LOQ for each isomer of 0.01 mg/kg.

Independent lab validation was addressed, although the number of replicates per fortification level does not comply with current guidelines.

Table B.5.2.1-5 : Validation of method FAMS 059-02 – primary method (GC-NPD)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	First validation (Memmesheimer, 1997)

	oil seed rape
	cis-metconazole 
	0.01

0.10

1.0
	3

3

3
	81 – 86

81 – 90

72 – 90 
	84

85

82
	3.2

5.4

11.3

	
	trans-metconazole 
	0.01

0.10

1.0
	3

3

3
	85 – 94

83 – 91

71 – 90 
	90

87

82
	5.1

4.7

12.0

	Additional validation data i.e. summary of recovery values obtained during residue analysis of samples from field trials (1996-1999) (Memmesheimer, 1999a)

	oil seed rape
	cis-metconazole 
	0.01

0.10

1.0
	7

7

7
	88 – 108

88 – 91

84 – 93 
	99

89

88
	7.5

1.6

3.3

	
	trans-metconazole 
	0.01

0.10

1.0
	7

7

7
	87 – 110

88 – 92

84 – 94 
	99

90

88
	8.1

1.7

3.5

	Independent Lab Validation (Kwasniok & Pelz, 1997)

	oil seed rape
	cis-metconazole 
	0.01

0.10

1.0
	2

2

2
	84 – 87

78 – 85

80 – 80 
	82
	4.3

	
	trans-metconazole 
	0.01

0.10

1.0
	2

2

2
	84 – 87

78 – 82

79 – 81 
	82
	4.0


Table B.5.2.1-6 : Validation of method FAMS 059-02 – confirmatory method (GC-MSD) 

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	First validation (Memmesheimer, 1997)

	oil seed rape
	cis-metconazole
	0.01

0.10

1.0
	2

3

3
	104 – 108

92 – 105

69 – 82 
	(106)

96

77
	(2.7)

7.8

9.4

	
	trans-metconazole
	0.01

0.10

1.0
	2

3

3
	109 – 116

92 – 104

68 – 83 
	(113)

96

77
	(4.4)

6.9

10.3

	Independent Lab Validation (Kwasniok & Pelz, 1997)

	oil seed rape
	cis-metconazole
	0.1

1.0
	1

1
	82

72
	-
	-

	
	trans-metconazole
	0.1

1.0
	1

1
	76

73
	-
	-


- Metconazole (CL 900768) : Validation of method FAMS 057-01 for the determination of residues as cis- (CL 354801) and trans- (CL 354802) isomer in sugarbeet roots and leaves (Germany, 1995) (Memmesheimer, 1996b)

GLP :

GLP-compliance stated 

Principle of the method : 

Samples are extracted with acetone/hexane (1:1 v/v). Following the addition of water and sodium chloride, the extract is subjected to liquid/liquid partitioning with ethyl acetate. After evaporation of the combined organic phases, the residue is redissolved in methanol and further cleaned up by gel permeation chromatography (GPC). 

Quantitative determination of Metconazole, as its cis- and trans-isomer (CL 354801 and CL 354802), is carried out by capillary GC (fused silica capillary column, 30 m x 0.25 mm ID; 5% phenyl-methylsilicone 0.25 µm film thickness) with NPD and, as confirmatory method, with MSD (SIM : 319.2 amu; qualifying ion 321.2 amu). The total amount of Metconazole is calculated as the sum of the amount of cis- and trans-isomer. Quantification by external standardization.

Findings : 

	Specificity – interferences :
	· confirmatory method : GC-MSD  

· no matrix interferences (control values < 30% of LOQ)

	Linearity :
	response of both GC-NPD and GC-MSD system to resp. cis- and trans-metconazole (peak area vs. conc.) was evaluated over a concentration range of  0.04 to 2.0 mg/L (n=6) :

for GC-NPD : quadratic or cubic curve fit with r² > 0.999;

for GC-MSD : linear or power fit with r² = 0.999

	Recovery – precision :
	primary method : see Table B.5.2.1-7

confirmatory method : see Table B.5.2.1-8

	Validation by an independent laboratory :
	not addressed

	Limit of determination (LOQ) :
	0.01 mg/kg 

for each isomer


Conclusions :

Method FAMS 057-01 is suitable for the determination of residues of Metconazole as its cis- and trans-isomer in sugarbeet roots and leaves with a LOQ for each isomer of 0.01 mg/kg. Independent Lab Validation was not addressed.

Table B.5.2.1-7 : Validation of method FAMS 057-01 – primary method (GC-NPD) (Memmesheimer, 1996b)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	sugarbeet roots
	cis-metconazole
	0.01

0.10

1.0
	3

2

3
	90 – 109

88 – 90

75 – 82 
	101

(89)

79
	9.9

(1.6)

4.5

	
	trans-metconazole
	0.01

0.10

1.0
	3

2

3
	86 – 109

90 – 92 

75 – 82 
	100

(91)

78
	12.3

(1.6)

4.5

	sugarbeet leaves
	cis-metconazole
	0.01

0.10

1.0
	3

3

3
	98 – 101

82 – 93

81 – 87 
	100

88

84
	1.5

6.4

3.6

	
	trans-metconazole
	0.01

0.10

1.0
	3

3

3
	89 – 93

83 – 93

81 – 89 
	91

89

85
	2.3

5.8

4.7


Table B.5.2.1-8 : Validation of method FAMS 057-01 – confirmatory method (GC-MSD) (Memmesheimer, 1996b)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	sugarbeet roots
	cis-metconazole
	0.01

0.10

1.0
	3

2

3
	93 – 108

91 – 94

72 – 80 
	101

(93)

76
	7.5

(2.3)

5.3

	
	trans-metconazole
	0.01

0.10

1.0
	3

2

3
	96 – 107

92 – 94

72 – 80 
	101

(93)

76
	5.4

(1.5)

5.3

	sugarbeet leaves
	cis-metconazole
	0.01

0.10

1.0
	3

3

3
	100 – 106

84 – 104

86 – 91 
	102

96

88
	3.1

10.9

2.8

	
	trans-metconazole
	0.01

0.10

1.0
	3

3

3
	99 – 106

85 – 107

86 – 90 
	103

98

88
	3.5

11.8

2.4


- Validation of DFG Method S19 (modified extraction) for the determination of the residues of Metconazole in cereals (Weeren & Tillkes, 1996)

GLP :

no GLP-compliance stated 

Principle of the method : 

Samples are extracted with acetone following the addition of water in an amount that takes full account of the natural water content of the sample, so that during extraction the acetone:water ratio remains constant at 2:1 (v/v). The extract is saturated with sodium chloride and mixed thoroughly. For liquid/liquid partitioning ethyl acetate/cyclohexane (1+1) is added and after repeated mixing, excess water is separated. The evaporation residue of an aliquot of the organic phase is cleaned up by Gel Permeation Chromatography on Bio Beads S-X3 polystyrene gel using ethyl acetate/cyclohexane (1+1) as eluant. The residue containg fraction is concentrated and additionally  cleaned up on a small silica gel column. 

Quantitative determination of Metconazole, as its cis- and trans-isomers (CL 354801 and CL 354802), is carried out by capillary GC (DB-5, 30 m x 0.53 mm ID, 1.5 µm film thickness) with NPD. Quantification by external standardization.

Findings : 

	Specificity – interferences :
	· confirmatory method : not addressed  

· no matrix interferences (control values < 30% of LOQ)

	Linearity :
	response of GC-NPD system to resp. cis- and trans-metconazole (peak height vs. conc.) was demonstrated to be linear within a concentration range of  0.017 to 1.7 mg/L (n=8); r > 0.9999 

	Recovery – precision :
	see Table B.5.2.1-9

	Validation by an independent laboratory :
	not addressed

	Limit of determination (LOQ) :
	0.01 mg/kg (grain)

0.03 mg/kg (straw)

for each isomer


Conclusions :

DFG Method S19 (GC-NPD) appears suitable for the determination of residues of Metconazole as its cis- and trans-isomers in cereals with a LOQ for each isomer of 0.01 mg/kg (grain) and 0.03 mg/kg (straw), but the validation data package does not comply with current guidelines (number of replicates per fortification level is insufficient). Confirmatory method and Independent Lab Validation were not addressed.

Table B.5.2.1-9 : Validation of DFG Method S19 (Weeren & Tillkes, 1996)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	wheat grain
	cis-metconazole
	0.01

0.10
	2

2
	107 – 107

84 – 85 
	96
	13.5

	
	trans-metconazole
	0.01

0.10
	2

2
	90 – 93

82 – 84 
	87
	5.9

	wheat straw
	cis-metconazole
	0.03

3.0
	2

2
	99 – 111

99 – 101 
	103
	5.6

	
	trans-metconazole
	0.03

3.0
	2

2
	97 – 99

98 – 99 
	98
	1.0


- Metconazole (CL 900768) : Assessment and validation of the multi-residue enforcement method DFG S19 with modified extraction (and with DFG Cleanup method 5 for fatty/oily matrices) for the determination of residues of Metconazole (CL 900768) in plant material (wheat grain, grape, pea and oilseed rape seed) and in foodstuff of animal origin (milk, egg, bovine muscle and fat) (Class, 1999 + report amendment dd. 2003)

- Metconazole (CL 900768) : Validation of DFG Method S19 for the determination of residues of Metconazole (CL 900768) as cis- (CL 354801) and trans-isomer (CL 354802) in plant material, foodstuff of animal origin and soil (Weeren & Pelz, 1999)

GLP :

GLP-compliance stated 

Principle of the method : 

Grain, grape, pea : modified DFG S19 extraction 

Samples are extracted with acetone following the addition of water in an amount that takes full account of the natural water content of the sample, so that during extraction the acetone:water ratio remains constant at 2:1 (v/v). Extraction is followed by liquid/liquid partition with ethyl acetate/cyclohexane (1+1).

Oilseed rape seed : DFG cleanup method 5 

Samples are extracted with acetonitrile/acetone (9:1, v/v), with addition of Celite and Calflo E for adsorption of oil. 

All matrices :

Extract is cleaned up by Gel Permeation Chromatography on Bio Beads S-X3 (DFG cleanup method 6) and by adsorption chromatography on silica gel. 

Quantitative determination of Metconazole, as its cis- and trans-isomer (CL 354801 and CL 354802), is carried out by capillary GC on a non-polar stationary phase (100% dimethylpolysiloxane : DB-1; 30 or 15 m x 0.32 mm ID; 0.25 µm film thickness) with NPD and, as confirmatory methods, by GC (100% dimethylpolysiloxane : CP-Sil 5 CB low bleed/MS; 30 m x 0.32 mm ID; 0.25 µm film thickness) with MSD (full scan) and by capillary GC on a medium-polar stationary phase (50% diphenyldimethylpolysiloxane : DB-17; 30 m x 0.32 mm ID; 0.15 µm film thickness) with NPD.  Quantification by external standardization.

ILV : analysis by capillary GC on a non-polar stationary phase (95% dimethyl – 5% diphenylpolysiloxane : DB-5; 30 m x 0.53 mm ID; 1.5 µm film thickness) with NPD and, for confirmation, by GC (DB-5 MS, 15 m x 0.25 mm ID; 0.25 µm film thickness) with MSD (m/z 319 for quantification; m/z 125 and 250 for verification)

Findings : 

	Specificity – interferences :
	· confirmatory method : GC-NPD on medium-polar stationary phase (DB-17) and GC-MSD  

· no significant matrix interferences (control values < 30% of LOQ), except for rapeseed (GC-NPD). Cis-metconazole quantification in rape seed by GC-NPD required the correction for a background signal which was found in control samples. 

	Linearity :
	response of both GC-NPD systems (DB-1 and DB-17) and of GC-MSD-system to resp. cis- and trans-metconazole (peak area vs. conc.) was demonstrated to be linear; r² > 0.995

(ILV : response of GC-NPD system to resp. cis- and trans-metconazole (peak height vs. conc.) was demonstrated to be linear within a concentration range of  0.0067 to 1 mg/L (n=9); r > 0.999) 

	Recovery – precision :
	primary method : see Table B.5.2.1-10

confirmatory methods : see Table B.5.2.1-11a and b 

	Validation by an independent laboratory :
	first validation by PTRL Europe; ILV by Dr. Specht & Partner (slight modifications of the chromatographic parameters due to different GC equipment; peak height instead of area)

	Limit of determination (LOQ) :
	0.01 mg/kg 

for each isomer


Conclusions :

Multi-residue method DFG S19 with modified extraction and with DFG cleanup method 5 for fatty/oily matrices is suitable for the determination of residues of Metconazole as its cis- and trans-isomer in plant matrices (dry crops, water containing crops, acidic crops and crops with high fat content) with a LOQ for each isomer of 0.01 mg/kg. Considering the interferences at the retention time of cis-metconazole detected in GC-NPD chromatograms of oilseed rape control samples, analysis by GC-MSD (as proposed for confirmation) is advised for crops with high fat content.

Independent lab validation was addressed in an acceptable manner.

Table B.5.2.1-10 : Validation of multi-residue method DFG S19 – primary method (GC-NPD on non-polar stationary phase)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	First validation (Class, 1999)

	wheat (grain)
	cis-metconazole 
	0.01

0.10
	5

5
	74 – 94

80 – 86 
	86

82
	10

3

	
	trans-metconazole 
	0.01

0.10
	5

5
	75 – 100

79 – 88 
	91

83
	11

4

	grapes
	cis-metconazole 
	0.01

0.10
	5

5
	71 – 104

89 – 106 
	85

94
	19

7

	
	trans-metconazole
	0.01

0.10
	5

5
	80 – 100

84 – 105 
	90

92
	8

9

	pea
	cis-metconazole 
	0.01

0.10
	5

7
	72 – 109

67 – 87 
	85

78
	18

9

	
	trans-metconazole
	0.01

0.10
	5

7
	67 – 104

62 – 93 
	85

79
	16

13

	oilseed rape (seed)
	cis-metconazole* 
	0.01

0.10
	5

5
	76 – 105

82 – 106 
	94

92
	14

10

	
	trans-metconazole 
	0.01

0.10
	5

5
	68 – 105

76 – 101 
	89

86
	18

12

	Independent Lab Validation (Weeren & Pelz, 1999)

	wheat (grain)
	cis-metconazole 
	0.01

0.10
	5

5
	72 – 82

62 – 81 
	77

72
	5.2

10

	
	trans-metconazole 
	0.01

0.10
	5

5
	75 – 90

76 – 87 
	83

82
	7.2

5.7

	grapes
	cis-metconazole 
	0.01

0.10
	5

5
	76 – 87

74 – 87 
	82

83
	5.4

6.4

	
	trans-metconazole
	0.01

0.10
	5

5
	73 – 99

79 – 90 
	85

87
	11

5.2

	pea
	cis-metconazole 
	0.01

0.10
	5

5
	89 – 102

79 – 88 
	94

85
	6.1

4.2

	
	trans-metconazole
	0.01

0.10
	5

5
	89 – 102

85 – 93 
	96

89
	6.5

3.1

	oilseed rape (seed)
	cis-metconazole *
	0.01

0.10
	5

5
	88 – 123

70 – 94 
	111

81
	13

11

	
	trans-metconazole 
	0.01

0.10
	5

5
	72 – 102

79 – 97 
	87

86
	16

8.1


* interferences  from the sample matrix were detected at the retention time of cis-metconazole in the chromatograms of rapeseed control samples ( recovery values were corrected for blank values

Table B.5.2.1-11a : Validation of multi-residue method DFG-S19 – confirmatory method (GC-NPD on medium-polar stationary phase) (Class, 1999)

	Matrix
	Analyte
	Fortification level (mg/kg commodity)
	Recovery (single values)



	wheat grain
	cis-metconazole
	0.01

0.10
	92

77

	
	trans-metconazole
	0.01

0.10
	108

78

	grape
	cis-metconazole
	0.01

0.10
	101

88

	
	trans-metconazole
	0.01

0.10
	100

90

	pea
	cis-metconazole
	0.01

0.10
	106

100

	
	trans-metconazole
	0.01

0.10
	105

101

	oilseed rape seed
	cis-metconazole
	0.01

0.10
	77

102

	
	trans-metconazole
	0.01

0.10
	80

109


Table B.5.2.1-11b : Validation of multi-residue method DFG-S19 – confirmatory method (GC-MSD) (Weeren & Pelz, 1999)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	wheat (grain)
	cis-metconazole
	0.01

0.1
	1

1
	83

71
	-

-
	-

-

	
	trans-metconazole
	0.01

0.1
	1

1
	78

76
	-

-
	-

-

	grapes
	cis-metconazole
	0.01

0.1
	1

1
	72

97
	-

-
	-

-

	
	trans-metconazole
	0.01

0.1
	1

1
	80

88
	-

-
	-

-

	pea
	cis-metconazole
	0.01

0.1
	1

1
	103

96
	-

-
	-

-

	
	trans-metconazole
	0.01

0.1
	1

1
	98

90
	-

-
	-

-

	oilseed rape (seed)*
	cis-metconazole
	0.01

0.1
	5

5
	87 – 95

78 – 86 
	90

82
	4.0

4.0

	
	trans-metconazole
	0.01

0.1
	5

5
	91 – 109

82 – 108 
	101

93
	6.8

12


* Due to the interferences from sample matrix at retention time of cis-metconazole detected in GC-NPD chromatograms of oilseed rape control samples, confirmatory analysis by GC-MSD was done for all 5 fortified samples

- Metconazole (CL 900768) 60 g a.i./L SL (SF09381) : At harvest residue study on Metconazole and its metabolite Triazolylalanine in wheat (Germany 1998) : Analysis of residues of Metconazole and its metabolite Triazolylalanine in wheat grain samples (Class & Kretschmer, 1999)

GLP :

GLP-compliance stated 

Principle of the method : 

Triazolylalanine is a metabolite which is common to all azoles and which occurs as a natural constituent in plants.

Samples are extracted with water and the extract is filtered after addition of methanol. An aliquot of the acidified filtrate is purified using cation exchanger material (H+-form). The cation exchanger is washed with water, then triazolylalanine is eluted with aqueous ammonia solution and the eluate is evaporated to dryness. Subsequently, triazolylalanine is reacted with isobutanol/acetyl chloride to form the butyl ester and with heptafluorobutyric acid anhydride (HFBA) to form the corresponding amide. The resulting extract with the derivative 2-[(heptafluoro-1-oxobutyl)-amino]-3-(1,2,4-triazol-1-yl)-propanoic acid 2-methylpropyl ester (assigned as BEB 237) is then further purified by column chromatography using silica gel and aluminium oxide (Al2O3). 

BEB 237 is quantified by capillary GC on a non-polar stationary phase (DB-5 MS; 30 m x 0.32 mm ID; 0.25 µm film thickness) with MSD (m/z 409, 307 and 140). Quantification by external standardization.

Findings : 

	Specificity – interferences :
	· GC-MSD is highly specific ( no need for confirmatory method  

· matrix interferences : recoveries at 0.1 and 1 mg/kg had to be corrected for endogenous triazolylalanine present in untreated wheat grain samples (ranging from < 0.1 mg/kg to 0.17 mg/kg).

	Linearity :
	response of GC-MSD system to triazolylalanine as its BEB 237 derivative (peak area vs. conc.) was demonstrated to be linear; r² > 0.99

	Recovery – precision :
	see Table B.5.2.1-12

Note : fortification should be considered as fortification using standard addition technique, because of endogenous Triazolylalanine in untreated samples

	Validation by an independent laboratory :
	not addressed

	Limit of determination (LOQ) :
	0.1 mg/kg 


Conclusions :

GC-MSD is suitable for the determination of residues of Triazolylalanine in cereal grain with a LOQ of 0.1 mg/kg. It should be taken into account that untreated wheat grain samples contain considerable amounts of endogenous Triazolylalanine (ranging from < 0.1 mg/kg to 0.17 mg/kg).

Independent lab validation was not addressed.

Table B.5.2.1-12 : Validation of method for determination of triazolylalanine residues (Class & Kretschner, 1999)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery*

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	wheat grain
	triazolylalanine

(as BEB237)
	0.1

1.0

5.0
	6

5

2
	71 – 108

66 – 88

72 – 72 
	83

76

72
	17

12

-


* recoveries corrected for control values

B.5.2.2 Animal origin
- Metconazole (CL 900768) : Assessment and validation of the multi-residue enforcement method DFG S19 with modified extraction (and with DFG Cleanup method 5 for fatty/oily matrices) for the determination of residues of Metconazole (CL 900768) in plant material (wheat grain, grape, pea and oilseed rape seed) and in foodstuff of animal origin (milk, egg, bovine muscle and fat) (Class, 1999 + report amendment dd. 2003)

- Metconazole (CL 900768) : Validation of DFG Method S19 for the determination of residues of Metconazole (CL 900768) as cis- (CL 354801) and trans-isomer (CL 354802) in plant material, foodstuff of animal origin and soil (Weeren & Pelz, 1999)

GLP :

GLP-compliance stated 

Principle of the method : 

Milk, egg, muscle : modified DFG S19 extraction 

Samples are extracted with acetone following the addition of water in an amount that takes full account of the natural water content of the sample, so that during extraction the acetone:water ratio remains constant at 2:1 (v/v). Extraction is followed by liquid/liquid partition with ethyl acetate/cyclohexane (1+1).

Egg, fat : DFG cleanup method 5 

Samples are extracted with acetonitrile/acetone (9:1, v/v), with addition of Celite and Calflo E for adsorption of oil. For whole eggs, it should be noted that the modified DFG S19 extraction is preferable over the DFG extraction/cleanup method 5

All matrices :

Extract is cleaned up by Gel Permeation Chromatography on Bio Beads S-X3 (DFG cleanup method 6) and by adsorption chromatography on silica gel. 

Quantitative determination of Metconazole, as its cis- and trans-isomer (CL 354801 and CL 354802), is carried out by capillary GC on a non-polar stationary phase (100% dimethylpolysiloxane : DB-1; 30 or 15 m x 0.32 mm ID; 0.25 µm film thickness) with NPD and, as confirmatory methods, by GC (100% dimethylpolysiloxane : CP-Sil 5 CB low bleed/MS; 30 m x 0.32 mm ID; 0.25 µm film thickness) with MSD (full scan) and by capillary GC on a medium-polar stationary phase (50% diphenyldimethylpolysiloxane : DB-17; 30 m x 0.32 mm ID; 0.15 µm film thickness) with NPD.  Quantification by external standardization.

ILV : analysis by capillary GC on a non-polar stationary phase (95% dimethyl – 5% diphenylpolysiloxane : DB-5; 30 m x 0.53 mm ID; 1.5 µm film thickness) with NPD and, for confirmation, by GC (DB-5 MS, 15 m x 0.25 mm ID; 0.25 µm film thickness) with MSD (m/z 319 for quantification; m/z 125 and 250 for verification)

Findings : 

	Specificity – interferences :
	· confirmatory method : GC-NPD on medium-polar stationary phase (DB-17) and GC-MSD  

· no significant matrix interferences (control values < 30% of LOQ), except for fat (GC-NPD). Cis-metconazole quantification in fat by GC-NPD required correction for a background signal which was found in control samples .

	Linearity :
	response of both GC-NPD systems (DB-1 and DB-17) and GC-MSD system to resp. cis- and trans-metconazole (peak area vs. conc.) was demonstrated to be linear; r² > 0.99

(ILV : response of GC-NPD system to resp. cis- and trans-metconazole (peak height vs. conc.) was demonstrated to be linear within a concentration range of  0.0067 to 1 mg/L (n=9); r > 0.999) 

	Recovery – precision :
	primary method : see Table B.5.2.2-1

confirmatory methods : see Table B.5.2.2-2a and b 

	Validation by an independent laboratory :
	first validation by PTRL Europe; ILV by Dr. Specht & Partner (slight modifications of the chromatographic parameters due to different GC equipment; peak height instead of area)

	Limit of determination (LOQ) :
	0.01 mg/kg 

for each isomer


Conclusions :

Multi-residue method DFG S19 with modified extraction and with DFG cleanup method 5 for fatty/oily matrices is suitable for the determination of residues of Metconazole as its cis- and trans-isomer in food of animal origin (milk, meat, egg and fat) with a LOQ for each isomer of 0.01 mg/kg. Considering the interferences at the retention time of cis-metconazole detected in GC-NPD chromatograms of bovine fat control samples, analysis by GC-MSD (as proposed for confirmation) is advised for fat.

Independent lab validation was addressed in an acceptable manner.

Table B.5.2.2-1 : Validation of multi-residue method DFG S19 – primary method (GC-NPD on non-polar stationary phase)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	First validation (Class, 1999)

	milk
	cis-metconazole 
	0.01

0.10
	5

5
	73 – 95

71 – 93 
	82

79
	11

11

	
	trans-metconazole 
	0.01

0.10
	5

5
	74 – 86

71 – 96 
	80

79
	7

12

	bovine muscle
	cis-metconazole 
	0.01

0.10
	8

6
	71 – 107

68 – 87 
	91

78
	13

10

	
	trans-metconazole
	0.01

0.10
	8

6
	60 – 91

69 – 88 
	76

78
	14

10

	egg
	cis-metconazole 
	0.01

0.10
	7

8
	86 – 110

67 – 105 
	99

91
	11

14

	
	trans-metconazole
	0.01

0.10
	7

8
	72 – 102

62 – 99 
	81

87
	13

14

	bovine fat
	cis-metconazole* 
	0.01

0.10
	5

4
	74 – 94

75 – 92 
	86

82
	10

9

	
	trans-metconazole 
	0.01

0.10
	5

4
	68 – 88

68 – 86 
	79

76
	9

11

	Independent Lab Validation (Weeren & Pelz, 1999)

	milk
	cis-metconazole 
	0.01

0.10
	5

5
	74 – 104

86 – 98 
	88

93
	14

5.1

	
	trans-metconazole 
	0.01

0.10
	5

5
	82 – 96

93 – 101 
	88

97
	6.7

3.0

	bovine muscle
	cis-metconazole 
	0.01

0.10
	5

5
	73 – 102

90 – 101 
	85

96
	13

5.6

	
	trans-metconazole
	0.01

0.10
	5

5
	88 – 108

92 – 110 
	102

102
	8.1

6.6

	egg
	cis-metconazole 
	0.01

0.10
	5

5
	79 – 94

77 – 85 
	86

81
	7.3

4.0

	
	trans-metconazole
	0.01

0.10
	5

5
	85 – 110

81 – 94 
	99

85
	9.6

6.4

	fat
	cis-metconazole*
	0.01

0.10
	5

5
	63 – 82

79 – 91 
	74

85
	10

6.2

	
	trans-metconazole 
	0.01

0.10
	5

5
	71 – 86

71 – 81 
	78

75
	8.1

5.1


* interferences from the sample matrix were detected at the retention time of cis-metconazole in the chromatograms of fat control samples ( recovery values were corrected for blank values

Table B.5.2.2-2a : Validation of multi-residue method DFG-S19 – confirmatory method (GC-NPD on medium-polar stationary phase) (Class, 1999)

	Matrix
	Analyte
	Fortification level (mg/kg commodity)
	Recovery (single values)

	milk
	cis-metconazole 
	0.01

0.10
	77

96

	
	trans-metconazole 
	0.01

0.10
	73

90

	bovine muscle
	cis-metconazole 
	0.01

0.10
	95

89

	
	trans-metconazole
	0.01

0.10
	91

91

	egg
	cis-metconazole 
	0.01

0.10
	91, 94

86

	
	trans-metconazole
	0.01

0.10
	86, 89

85

	bovine fat
	cis-metconazole 
	0.01

0.10
	110

109

	
	trans-metconazole 
	0.01

0.10
	79

98


Table B.5.2.2-2b : Validation of multi-residue method DFG-S19 – confirmatory method (GC-MSD) (Weeren & Pelz, 1999)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	milk
	cis-metconazole
	0.01

0.1
	1

1
	90

88
	-

-
	-

-

	
	trans-metconazole
	0.01

0.1
	1

1
	87

87
	-

-
	-

-

	bovine muscle
	cis-metconazole
	0.01

0.1
	1

1
	94

89
	-

-
	-

-

	
	trans-metconazole
	0.01

0.1
	1

1
	102

104
	-

-
	-

-

	egg
	cis-metconazole
	0.01

0.1
	1

1
	85

90
	-

-
	-

-

	
	trans-metconazole
	0.01

0.1
	1

1
	83

97
	-

-
	-

-

	fat*
	cis-metconazole
	0.01

0.1
	5

5
	82 – 113

77 – 94 
	96

85
	12

8.8

	
	trans-metconazole
	0.01

0.1
	5

5
	74 – 97

67 – 89 
	88

77
	11

13


* Due to the interferences from sample matrix at retention time of cis-metconazole detected in GC-NPD chromatograms of fat control samples, confirmatory analysis by GC-MSD was done for all 5 fortified samples

B.5.3 Analytical methods (residue) for soil, water, air (Annex IIA 4.2.2 to 4.2.4; Annex IIIA 5.2.2 to 5.2.4)

B.5.3.1 Soil

- Metconazole (CL 900768) : Validation of method FAMS 055-02 for the determination of active ingredient as cis- (CL 354801) and trans-isomer (CL 354802) in soil (Germany, 1995) (Bissinger, 1995)

- Metconazole (AC 900768) : Analytical method FAMS 055-02 for the determination of residues of the cis- (CL 354801) and trans-isomer (CL 354802) in soil – Additional validation data (Bissinger, 1999)

GLP :

GLP-compliance stated (except for Bissinger (1999))

Principle of the method : 

Samples are extracted with acetone/hexane (1:1 v/v). Following the addition of water and sodium chloride, the extract is subjected to liquid/liquid partitioning with ethyl acetate. After evaporation of the combined organic phases, the residue is redissolved in methanol and further cleaned up by gel permeation chromatography (GPC). 

Quantitative determination of Metconazole, as its cis- and trans-isomers (CL 354801 and CL 354802), is carried out by capillary GC (fused silica capillary column, 30 m x 0.25 mm ID; 5% phenyl-methylsilicone 0.25 µm film thickness) with NPD and, as confirmatory method, with MSD (SIM : 319.2 amu; qualifying ion 321.2 amu). The total amount of Metconazole is calculated as the sum of the amount of cis- and trans-isomer. Quantification by external standardization.

Findings : 

	Specificity – interferences :
	· confirmatory method : GC-MSD  

· no matrix interferences (control values < 30% of LOQ); 2 exceptions in case of GC-MSD, but still below LOQ (max. 47% of LOQ)

	Linearity :
	response of  GC-NPD system to resp. cis- and trans-metconazole (peak area vs. conc.) was demonstrated to be linear within a concentration range of  0.04 to 2.0 mg/L (n=6); r² > 0.999

(GC-MSD : power fit with r² > 0.995)

	Recovery – precision :
	primary method : see Table B.5.3.1-1

confirmatory method : see Table B.5.3.1-2

	Limit of determination (LOQ) :
	0.01 mg/kg 

for each isomer


Conclusions :

Method FAMS 055-02 is suitable for the determination of residues of Metconazole as cis- and trans-isomer in soil with a LOQ for each isomer of 0.01 mg/kg.

Table B.5.3.1-1 : Validation of method FAMS 055-02 – primary method (GC-NPD)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	First validation (Bissinger, 1995)

	soil
	cis-metconazole 
	0.01

0.10

1.0
	3

3

3
	92 – 96

77 – 85

75 – 75 
	94

80

75
	2.2

5.4

0.0

	
	trans-metconazole 
	0.01

0.10

1.0
	3

3

3
	102 – 115

74 – 83

73 – 74 
	107

78

73
	6.5

6.1

0.8

	Additional validation data i.e. summary of procedural recovery values obtained during routine residue analysis of soil samples from field studies (1995-1996) (Bissinger, 1999)

	soil
	cis-metconazole 
	0.01

0.10

1.0
	35

35

34
	74 – 124

73 – 112

69 – 110 
	94

83

82
	13

9

9

	
	trans-metconazole 
	0.01

0.10

1.0
	35

35

34
	66 – 121

67 – 110

65 – 107 
	95

83

81
	15

10

9


Table B.5.3.1-2 : Validation of method FAMS 055-02 – confirmatory method (GC-MSD) (Bissinger, 1995)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	soil
	cis-metconazole
	0.01

0.10

1.0
	3

3

2
	73 – 83

69 – 74

73 – 74 
	78

72

(74)
	6.4

3.5

(1.0)

	
	trans-metconazole
	0.01

0.10

1.0
	3

3

2
	73 – 93

69 – 76

72 – 74 
	85

72

(73)
	12.5

4.9

(1.9)


- Metconazole (CL 900768) : Validation of DFG Method S19 for the determination of residues of Metconazole (CL 900768) as cis- (CL 354801) and trans-isomer (CL 354802) in plant material, foodstuff of animal origin and soil (Weeren & Pelz, 1999)

GLP :

GLP-compliance stated 

Principle of the method : 

Soil samples are extracted with acetone following the addition of water in an amount that takes full account of the natural water content of the sample, so that during extraction the acetone:water ratio remains constant at 2:1 (v/v). Extraction is followed by liquid/liquid partition with ethyl acetate/cyclohexane (1+1) (= modified DFG S19 extraction).

The extract is then cleaned up by Gel Permeation Chromatography on Bio Beads S-X3 (DFG cleanup method 6) and by adsorption chromatography on silica gel. 

Quantitative determination of Metconazole, as its cis- and trans-isomer (CL 354801 and CL 354802), is carried out by capillary GC on a non-polar stationary phase (95% dimethyl – 5% diphenylpolysiloxane : DB-5; 30 m x 0.53 mm ID; 1.5 µm film thickness) with NPD and, for confirmation, by GC (DB-5 MS, 15 m x 0.25 mm ID; 0.25 µm film thickness) with MSD (m/z 319 for quantification; m/z 125 and 250 for verification). Quantification by external standardization.

Findings : 

	Specificity – interferences :
	· confirmatory method : GC-MSD  

· no matrix interferences (control values < 30% of LOQ)

	Linearity :
	response of GC-NPD system to resp. cis- and trans-metconazole (peak height vs. conc.) was demonstrated to be linear within a concentration range of  0.0067 to 1 mg/L (n=9); r > 0.999 

	Recovery – precision :
	primary method : see Table B.5.3.1-3

confirmatory method : see Table B.5.3.1-4 

	Limit of determination (LOQ) :
	0.01 mg/kg 

for each isomer


Conclusions :

Multi-residue method DFG S19 with modified extraction is suitable for the determination of residues of Metconazole as its cis- and trans-isomer in soil with a LOQ for each isomer of 0.01 mg/kg.

Table B.5.3.1-3 : Validation of multi-residue method DFG S19 – primary method (GC-NPD) (Weeren & Pelz, 1999)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	soil
	cis-metconazole
	0.01

0.10
	5

5
	74 – 98

81 – 91 
	87

86
	12

4.9

	
	trans-metconazole
	0.01

0.10
	5

5
	87 – 101

83 – 95 
	94

89
	6.9

5.1


Table B.5.3.1-4 : Validation of multi-residue method DFG S19 – confirmatory method (GC-MSD) (Weeren & Pelz, 1999)

	Matrix
	Analyte


	Fortification level (mg/kg commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	soil
	cis-metconazole
	0.01

0.10
	1

1
	78

78
	-

-
	-

-

	
	trans-metconazole
	0.01

0.10
	1

1
	76

74
	-

-
	-

-


B.5.3.2 Water

- Metconazole (CL 900678) : Independent Laboratory Validation of the GC method FAMS 058-01 for the determination of Metconazole as cis- (CL 354801) and trans-isomer (CL 354802) in water (Class & Hausmann, 1998)

- Metconazole (CL 900768) : Validation of the GC method FAMS 058-01 for the determination of Metconazole as cis- (CL 354801) and trans-isomer (CL 354802) in surface (pond) water (Hausmann, 1999)

GLP :

GLP-compliance stated

Principle of the method : 

Water samples are subjected to solid phase extraction on C18 material (advised water sampling rate : ( 4 – 5.5 mL/min). The extraction cartridge is washed with hexane, after which the analyte is eluted with ethyl acetate. 

Quantitative determination of Metconazole, as its cis- and trans-isomers (CL 354801 and CL 354802), is carried out by capillary GC (fused silica capillary column, 30 m x 0.25 mm ID; 5% phenyl-methylsilicone, 0.25 µm film thickness) with NPD. A full scan GC/EI-MS method and a GC/EI-MS/MS method (parent ion : m/z 125; daughter ion : m/z 89) on resp. RTx-5ms (30 m x 0.32 mm ID, 0.25 µm film) (Class & Hausmann, 1998) and DB-5ms (30 m x 0.32 mm ID, 0.25 µm film) (Hausmann, 1999) are proposed as confirmatory methods. The total amount of Metconazole is calculated as the sum of the amount of cis- and trans-isomer. Quantification by external standardization.

Findings : 

	Specificity – interferences :
	· confirmatory method : full scan GC/EI-MS and GC/EI-MS/MS;  supporting chromatograms and spectra are shown, as well as some quantitative data (surface water)

· no significant matrix interferences (control values < 20% of LOQ)

	Linearity :
	response of GC-NPD system to resp. cis- and trans-metconazole (peak area vs. conc.) was demonstrated to be linear within a concentration range of  0.025 to 1.0 mg/L (n=6); r² > 0.998 (Class & Hausmann, 1998); resp. within a concentration range of 0.02 to 2.0 mg/L; r² > 0.997 (Hausmann, 1999)

response of GC-MS and GC-MS/MS system to resp. cis- and trans-metconazole (peak area vs. conc.) was also demonstrated to be linear within a concentration range of  0.02 to 1.0 mg/L (n=6); r² > 0.99 (Hausmann, 1999)

	Recovery – precision :
	primary method : see Table B.5.3.2-1

confirmatory methods : see Table B.5.3.2-2 

	Limit of determination (LOQ) :
	0.05 µg/L

for each isomer


Conclusions :

Method FAMS 058-01 is suitable for the determination of residues of Metconazole as its cis- and trans-isomer in drinking and surface water  with a LOQ for each isomer of 0.05 µg/L.

Table B.5.3.2-1 : Validation of method FAMS 058-01 – primary method (GC-NPD)

	Matrix
	Analyte


	Fortification level (µg/L commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	Class & Hausmann (1998)

	drinking water
	cis-metconazole
	0.05

0.50
	5

5
	100 – 104

90 – 107 
	101

97
	2

7

	
	trans-metconazole
	0.05

0.50
	5

5
	75 – 87

72 – 93 
	83

83
	6

10

	Hausmann,(1999)

	surface water (pond)
	cis-metconazole
	0.05

0.50
	5

5
	90 – 118

84 – 108 
	104

100
	11

9

	
	trans-metconazole
	0.05

0.50
	5

5
	102 – 110

82 – 110 
	107

100
	3

11


Table B.5.3.2-2 : Validation of method FAMS 058-01 – confirmatory methods (GC-MS and GC-MS/MS) (Hausmann, 1999)

	Matrix
	Analyte
	Fortification level (µg/L commodity)
	Recovery (single values)

	
	
	
	GC-MS

(m/z 125)
	GC-MS/MS

(m/z 125 ( 89)

	surface water (pond)
	cis-metconazole
	0.05

0.50
	98

92
	96

100

	
	trans-metconazole
	0.05

0.50
	84

98
	94

106


Two other validation reports regarding method FAMS 058-01 were also submitted.

- Validation of method FAMS 058-01 for the determination of CL 900768 in water (Leak et al., 1996)

- Validation of method FAMS 058-01 for the determination of AC 900768 in water (McCambley & Christensen, 1998)
GLP :

GLP-compliance stated

Principle of the method :
Method FAMS 058-01 as described above. 

Leak et al (1996) used DB-5 (30 m x 0.53 mm ID, 1.5 µm film thickness) with NPD; according to the chromatograms and the protocol, only the cis-peak was taken into account for quantification.

McCambley & Christensen (1998) used HP 5MS (30 m x 0.25 mm ID, 0.25 µm film thickness) with MSD (m/z 319.2).

In both cases, fortification tests were performed with Metconazole instead of with the separate isomers.

Findings : 

	Specificity – interferences :
	· confirmatory method : GC-MSD

· no significant matrix interferences (control values < 30% of LOQ)

	Linearity :
	· response of GC-NPD system to Metconazole (peak area vs. conc.) was demonstrated to be linear within a concentration range between 0.25 and 2.0 mg/L; r = 0.99792 (Leak et al., 1996)

· response of GC-MSD system to Metconazole (peak area vs. conc.) was demonstrated to be linear within a concentration range between 0.583 and 34.3 mg/L; r > 0.995  (McCambley & Christensen, 1998)

	Recovery – precision :
	see Table B.5.3.2-3

	Limit of determination (LOQ) :
	( 6 µg/L


Conclusions :

Validation reports by Leak et al. (1996) and McCambley & Christensen (1998) are not acceptable in the context of enforcement methodology, as they do not comply with the current guidelines set out in SANCO/825/00 (number of replicates per fortification level (2) is insufficient and does not allow to establish a LOQ unequivocally; lowest fortification level (( 6 µg/L) is too high to be able to assess the suitability of the method for drinking water analysis). Also, it appears that in the study by Leak et al. (1996) only the cis-peak was taken into account for quantification and not the sum of both peaks as indicated in method FAMS 058-01.

Table B.5.3.2-3 : Validation of method FAMS 058-01 

	Matrix
	Analyte


	Fortification level (µg/L commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	GC-NPD (Leak et al., 1996)

	aquatic test water*
	metconazole
	5.01

50.1

501
	2

2

2
	82 – 99

93 – 93

81 – 100 
	91
	8.9

	GC-MSD (McCambley & Christensen, 1998)

	pond water
	metconazole
	5.8

58

115
	2

2

2
	95 – 97

83 – 91

80 – 81 
	88
	8.5

	test water**
	metconazole
	6.0

60

120
	2

2

2
	105 – 110

105 – 107

103 – 104 
	106
	2.4


* aquatic test water was prepared by blending naturally hard well water with well water that had been demineralised by reverse osmosis

** test water was taken from the public water supply at ABC Laboratories

B.5.3.3 Air

- Metconazole (CL 900768) : Validation of method FAMS 067-01 for the determination of active ingredient as cis- (CL 354801) and trans-isomer (CL 354802) in air (Germany, 1996) (Howald & Mirbach, 1997)

GLP :

GLP-compliance stated

Principle of the method : 

Air is drawn through a Tenax( or XAD adsorption tube (containing 2 adsorption layers) at a flow rate of 1 L/min during a period of 6 hrs, after which both adsorption layers are extracted separately first by ethyl acetate and then by methanol using an ultrasonic bath. 

Quantitative determination of Metconazole, as its cis- and trans-isomers (CL 354801 and CL 354802), is carried out by capillary GC (DB-5, 30 m x 0.25 mm ID, 0.25 µm film thickness) with NPD and, as confirmatory method, with MSD (SIM : 319 amu). The total amount of Metconazole is calculated as the sum of the amount of cis- and trans-isomer. Quantification by external standardization. 

Findings : 

	Specificity – interferences :
	· confirmatory method : GC-MSD 

· no significant matrix interferences (control values ( 30% of LOQ)

	Linearity :
	response of GC-NPD and GC-MSD system to resp. cis- and trans-metconazole (peak height vs. conc.) was demonstrated to be linear within a concentration range of  0.08 to 2.0 mg/L (n=7); r² > 0.995

	Recovery – precision :
	primary method : see Table B.5.3.3-1

confirmatory method : see Table B.5.3.3-2

No test substance was found in the back part of the adsorption tubes ( no breakthrough 

	Limit of determination (LOQ) :
	0.28 µg/m3


Conclusions :

Method FAMS 067-01 is suitable for the determination of residues of Metconazole as its cis- and trans-isomer in air (ambient and warm) with a LOQ for each isomer of 0.28 µg/m3. 

Table B.5.3.3-1 : Validation of method FAMS 067-01 – primary method (GC-NPD) (Howald & Mirbach, 1997)

	Matrix
	Analyte


	Fortification level (µg/m3 commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	TENAX

	air 

(22°C, 30% RH)
	cis-metconazole
	0.28

2.8
	3

3
	90 – 117

93 – 96 
	100

95
	14.8

1.4

	
	trans metconazole
	0.28

2.8
	3

3
	96 – 118

99 – 100 
	104

100
	11.2

0.5

	air

(35°C, 80% RH)
	cis-metconazole
	0.28

2.8
	3

3
	89 – 96

81 – 92 
	92

86
	4.2

6.7

	
	trans metconazole
	0.28

2.8
	3

3
	88 – 99

82 – 93 
	93

88
	6.0

6.8

	overall
	cis-metconazole
	0.28

2.8
	6

6
	89 – 117

81 – 96 
	96

91
	11.0

6.6

	
	trans metconazole
	0.28

2.8
	6

6
	88 – 118

82 – 100 
	99

93
	10.3

8.1

	XAD

	air 

(22°C, 30% RH)
	cis-metconazole
	0.28

2.8
	3

3
	78 – 96

84 – 99 
	84

90
	12.6

9.3

	
	trans metconazole
	0.28

2.8
	3

3
	82 – 104

85 – 107 
	90

94
	13.5

12.2

	air

(35°C, 80% RH)
	cis-metconazole
	0.28

2.8
	3

2
	90 – 109

103 – 110 
	101

(106)
	9.4

(4.3)

	
	trans metconazole
	0.28

2.8
	3

2
	87 – 108

103 – 109 
	100

(106)
	11.6

(4.5)

	overall
	cis-metconazole
	0.28

2.8
	6

5
	78 – 109

84 – 110 
	92

96
	13.9

11.5

	
	trans metconazole
	0.28

2.8
	6

5
	82 – 108

85 – 109 
	95

99
	12.7

10.8


Table B.5.3.3-2 : Validation of method FAMS 067-01 – confirmatory method (GC-MSD) (Howald & Mirbach, 1997)

	Matrix
	Analyte


	Fortification level (µg/m3 commodity)
	Recovery

	
	
	
	Number of samples
	Range (%)
	Mean (%)
	RSD (%)

	TENAX

	air 

(22°C, 30% RH)
	cis-metconazole
	0.28

2.8
	3

3
	87 – 106

107 – 109 
	97

108
	9.5

1.1

	
	trans metconazole
	0.28

2.8
	3

3
	85 – 109

109 – 109 
	97

109
	12.3

0.2

	air

(35°C, 80% RH)
	cis-metconazole
	0.28

2.8
	3

3
	94 – 102

102 – 126 
	98

111
	3.8

11.9

	
	trans metconazole
	0.28

2.8
	3

3
	96 – 100

102 – 126 
	98

110
	2.2

12.9

	overall
	cis-metconazole
	0.28

2.8
	6

6
	87 – 106

102 – 126 
	97

109
	6.5

7.9

	
	trans metconazole
	0.28

2.8
	6

6
	85 – 109

102 – 126 
	97

109
	7.9

8.2

	XAD

	air 

(22°C, 30% RH)
	cis-metconazole
	0.28

2.8
	3

2
	98 – 101

105 – 108 
	100

(106)
	1.4

(1.5)

	
	trans metconazole
	0.28

2.8
	3

2
	105 – 107

107 – 108 
	106

(107)
	0.9

(0.9)

	air

(35°C, 80% RH)
	cis-metconazole
	0.28

2.8
	3

3
	92 – 107

98 – 108 
	102

102
	8.2

5.3

	
	trans metconazole
	0.28

2.8
	3

3
	93 – 106

98 – 107 
	102

102
	7.0

4.6

	overall
	cis-metconazole
	0.28

2.8
	6

5
	92 – 107

98 – 108 
	100

104
	5.4

4.3

	
	trans metconazole
	0.28

2.8
	6

5
	93 – 107

98 – 108 
	104

104
	5.0

4.3


B.5.4 Analytical methods (residue) for body fluids and tissues (Annex IIA 4.2.5; Annex IIIA 5.2.5)

Methods for tissues : see point B.5.2.2

No methods required for body fluids since the active substance is not classified as toxic or highly toxic.

B.5.5 Evaluation and assessment

B.5.5.1 Analytical methods for technical active substance and formulation analysis

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

	Matrix
	Analyte
	Type of method
	Validation
	References

	Technical active substance 
	cis-metconazole

trans-metconazole
	HRGC-FID
	Full 
	M-2417

(Zhang, 1995a)

(Zhang, 1995b)

	
	Impurities 1-5, 7-8, 10-14
	HRGC-FID
	Additional validation required for impurities 3, 7, 11-14 (see Annex C)
	M-2479

(See Annex C)

	
	Impurities 6, 9, 15-17
	HRGC-FID
	Full
	M-2689

(See Annex C)

	
	Impurity 18
	Karl Fischer titration
	Internationally accepted method
	M-2372

(See Annex C)

	Formulation (90 g/L SL)


	Metconazole
	HPLC-UV
	Full 
	RLA 12495

(Weatherhead, 2000)

(Fries, 2004)

	Formulation (60 g/L SL)
	Metconazole
	HPLC-UV
	Full
	FAMS 074-01

(Allman, 1997)

(Allman & Förster, 1997)


The submitted methods allow to determine the purity and the significant impurities of the technical a.s. as well as the a.s. content of SL formulations, although impurity method M-2479 requires additional validation for some impurities (precision for impurities 7, 11-12 and 14; full validation for impurities 3 and 13). 

New validation study is underway to provide the outstanding data (study protocol submitted; final report announced for end of February 2004).

No CIPAC methods exist for this a.s..

B.5.5.2 Analytical methods (residue) for food and feed

Table B.5.5.2-1 : Summary of analytical methods (residue) for food and feed

	Matrix
	Analyte
	Type of method
	Method range (mg/kg commodity)
	Validation
	References

	Plant origin

	cereal (grain)


	cis-metconazole

trans-metconazole
	GC-NPD

(conf. method : GC-MSD)
	0.01* – 1.0


	Full (although limited ILV)
	FAMS 050-01

(Memmesheimer, 1996a)

(Memmesheimer, 1999b)

(Weeren, 1996)
(Class & Kretschmer, 1999)



	cereal (straw)
	
	
	0.03* – 3.0
	
	

	oil seed rape, rape oil
	cis-metconazole

trans-metconazole
	GC-NPD

(conf. method : GC-MSD)
	0.01* – 1.0
	Full, except for ILV
	FAMS 059-01

(Memmesheimer, 1996c)

	oil seed rape
	cis-metconazole

trans-metconazole
	GC-NPD

(conf. method : GC-MSD)
	0.01* – 1.0
	Full (although limited ILV)
	FAMS 059-02

(Memmesheimer, 1997)

(Memmesheimer, 1999a)

(Kwasniok & Pelz, 1997)

	sugarbeet (roots, leaves)
	cis-metconazole

trans-metconazole
	GC-NPD

(conf. method : GC-MSD)
	0.01* – 1.0
	Full, except for ILV
	FAMS 057-01

(Memmesheimer, 1996b)

	wheat (grain), grapes, pea, oilseed rape (seed)
	cis-metconazole

trans-metconazole
	GC-NPD

(conf. methods : GC-NPD on column with different polarity; GC-MSD)
	0.01* – 0.1
	Full

( enforcement
	DFG Method S19

(Weeren & Tillkes, 1996)

(Class, 1999+2003)

(Weeren & Pelz, 1999)

	wheat grain
	Triazolylalanine (as BEB 237)
	GC-MSD
	0.1* - 5.0
	Full, except for ILV
	(Class & Kretschmer, 1999)

	Animal origin

	Milk, bovine muscle, egg, fat
	cis-metconazole

trans-metconazole
	GC-NPD

(conf. methods : GC-NPD on column with different polarity; GC-MSD)


	0.01* – 0.1
	Full 

( enforcement
	DFG Method S19

(Class, 1999+2003)

(Weeren & Pelz, 1999)


* LOQ = limit of quantification

Fully validated multi-residue method DFG-S19 (GC-NPD) allows determination of all compounds included in the proposed residue definition (i.e. Metconazole, as sum of cis- and trans-isomer) in matrices of plant origin (dry crops, water containing crops, acidic crops and crops with high fat content) with a LOQ of 0.01 mg/kg for each isomer and thus enables enforcement of the relevant residue limits (proposed MRL’s =  0.05 mg/kg (wheat, rye and triticale grain), 0.10 mg/kg (barley and oat grain), 0.10 mg/kg (rape seed)). Considering the interferences at the retention time of cis-metconazole detected in GC-NPD chromatograms of oilseed rape control samples, analysis by GC-MSD (as proposed for confirmation) is advised for crops with high fat content. 

The other submitted GC-NPD methods (FAMS 050-01, FAMS 059-01, FAMS 059-02 and FAMS 057-01) also allow determination of  Metconazole residues in plant matrices (resp. cereal grain and straw, oil seed rape and rape oil, and sugarbeet) with a LOQ of 0.01 mg/kg for each isomer (0.03 mg/kg for cereal straw), but as these methods were not or insufficiently validated by an independent laboratory, they can not be recommended for enforcement of MRL's.

A GC-MSD method is available for determination of metabolite Triazolylalanine (as derivative BEB 237) in wheat grain with a LOQ of 0.1 mg/kg. Although ILV was not addressed, which implies that the method is not acceptable for enforcement purposes, further data are not considered necessary since Triazolylalanine is not included in the proposed residue definition.  

Multi-residue method DFG-S19 (GC-NPD) allows determination of Metconazole as its cis-and trans-isomer in matrices of animal origin with a LOQ of 0.01 mg/kg for each isomer. Considering the interferences at the retention time of cis-metconazole detected in GC-NPD chromatograms of bovine fat control samples, analysis by GC-MSD (as proposed for confirmation) is advised for fat. 

Being fully validated, the method can be considered for enforcement in milk, meat, eggs and fat, although it is currently not deemed necessary to propose MRL's for food of animal origin. 

B.5.5.3 Analytical methods (residue) for soil, water and air

Table B.5.5.3-1 : Summary of analytical methods (residue) for soil, water and air

	Matrix
	Analyte
	Type of method
	Method range (mg/kg commodity)
	Validation
	References

	Soil
	cis-metconazole

trans-metconazole
	GC-NPD

(conf. method : GC-MSD)
	0.01* – 1.0
	Full

( enforcement
	FAMS 055-02

(Bissinger, 1995)

(Bissinger, 1999)



	Soil
	cis-metconazole

trans-metconazole
	GC-NPD

(conf. method : GC-MSD)
	0.01* – 0.1


	Full

( enforcement
	DFG Method S19

(Weeren & Pelz, 1999)

	Drinking water, surface water (pond)
	cis-metconazole

trans-metconazole
	GC-NPD

(conf. methods : GC-EI/MS and GC-EI/MS/MS)
	0.05* – 0.50 µg/L
	Full

( enforcement
	FAMS 058-01

(Class & Hausmann, 1998)

(Hausmann, 1999)

	Air (ambient and warm)
	cis-metconazole

trans-metconazole
	GC-NPD

(conf. method : GC-MSD)
	0.28* – 2.8 µg/m3
	Full

( enforcement
	FAMS 067-01

(Howald & Mirbach, 1997)


* LOQ = limit of quantification

Fully validated methods FAMS 055-02 and DFG S19 (GC-NPD) both allow determination of all compounds included in the proposed residue definition (i.e. Metconazole, as sum of cis- and trans-isomer) in soil with a LOQ of 0.01 mg/kg for each isomer and thus enable enforcement of the relevant residue limit (0.05 mg/kg = general upper limit). 

Fully validated method FAMS 058-01 (GC-NPD) allows determination of all compounds included in the proposed residue definition (i.e. Metconazole, as sum of cis- and trans-isomer) in water with a LOQ of 0.05 µg/L for each isomer and thus enables enforcement of the relevant residue limits for drinking water (0.1 µg/L = EU-drinking water limit) and for surface water (1.38 µg/L = NOEC for Daphnia magna, flow through). 

Fully validated method FAMS 067-01 (GC-NPD) allows determination of Metconazole residues as its cis- and trans-isomer in air with a LOQ of 0.28 µg/m3 for each isomer and thus enables enforcement of the relevant residue limit (C = 3 µg/m3, based on proposed AOELsyst of 0.01 mg/kg b.w./d). 

B.5.5.4 Analytical methods (residue) for body fluids and tissues

Methods for tissues : see point B.5.5.2

No methods required for body fluids since the active substance is not classified as toxic or highly toxic. 
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	II A 4.1.1/1
	Zhang Y.
	1995b
	CL 354801 and CL 354802 metconazole high resolution gas chromatographic method of assay for cis and trans isomers of Metconazole TGAI

American Cyanamid Company; Princeton NJ 08543-0400; United States of America

MK-210-007

No

unpublished
	N
	BASF

	Document J

II A 4.1.2/1
	Ahuja E.S. et al.
	1996
	CL 900,768: High resolution gas chromatographic method to assay for the residual solvents in the technical grade of Metconazole (CARAMBA CL 900,768)

American Cyanamid Company; Princeton NJ 08543-0400; United States of America

MK-210-016
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unpublished
	N
	BASF

	Document J

II A 4.1.2/2
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	CL 354801 and CL 354802 (Metconazole): High resolution gas chromatographic method to assay for the major and minor components in the technical grade of Metconazole (CARAMBA)

American Cyanamid Company; Princeton NJ 08543-0400; United States of America
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unpublished
	N
	BASF

	II A 4.1.3/1
	Zhang Y.
	1995a
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American Cyanamid Company; Princeton NJ 08543-0400; United States of America

MK-210-008

Yes

unpublished
	N
	BASF

	Document J

II A 4.1.3/2
	Ahuja E.
	1997a
	Validation of HRGC method M-2479.01 to assay for major and minor components in the metconazole (CL 900,768) technical grade active ingredient (Report amendment 1)

American Cyanamid Company; Princeton NJ 08543-0400; United States of America

MK-210-011
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unpublished
	N
	BASF

	Document J

II A 4.1.3/3
	Ahuja E.
	1997b
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American Cyanamid Company; Princeton NJ 08543-0400; United States of America

MK-210-012

Yes

unpublished
	N
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	EG:AIIA-4.1.3
	Huang, L.Y. 
	1999
	Structural Identification of the Minor Components and Residual Solvents in AC 900768 (Metconazole) Technical Grade Active Ingredient (TGAI)

American Cyanamid, Agricultural Products Research Division, Princeton, U.S.A.

MK-380-013

no

unpublished
	Y
	BASF

	II A 4.2.1/1
	Memmesheimer H.
	1996a
	Metconazole (CL900768): Validation of method FAMS 050-01 for the determination of residues in cereals (Germany, 1995)

Cyanamid Forschung GmbH; Schwabenheim; Germany Fed.Rep.

MK-244-010

Yes

unpublished
	N
	BASF

	II A 4.2.1/2
	Memmesheimer H.
	1999b
	Metconazole (CL900768): Analytical method FAMS 050-01 for the determination of CL 900768 residues as cis- (CL354801) and trans-isomer (CL354802) in cereals - Additional validation data

Cyanamid Forschung GmbH; Schwabenheim; Germany Fed.Rep.

MK-244-026

No

unpublished
	N
	BASF

	II A 4.2.1/3
	Weeren R.D.
	1996
	Validation of Cyanamid analytical method FAMS 050-01 for the determination of residues of Metconazole in cereals

Dr. Specht & Partner, Chemische Laboratorien GmbH; Hamburg; Germany Fed.Rep.

MK-244-016

Yes

unpublished
	N
	BASF

	II A 4.2.1/4
	Weeren R.D., Tillkes M.
	1996
	Validation of DFG method S19 (modified extraction) for the determination of the residues of Metconazole in cereals

Dr. Specht & Partner, Chemische Laboratorien GmbH; Hamburg; Germany Fed.Rep.

MK-244-017

No

unpublished
	N
	BASF

	II A 4.2.1/5
	Memmesheimer H.
	1996c
	Metconazole (CL900768): Validation of method FAMS 059-01 for the determination of residues as cis-(CL354801) and trans-(CL354802) isomer in oil seed rape and rape oil (Germany, 1995)

Cyanamid Forschung GmbH; Schwabenheim; Germany Fed.Rep.

MK-244-014

Yes

unpublished
	N
	BASF

	II A 4.2.1/6
	Memmesheimer H.
	1997
	Metconazole (CL900768): Validation of method FAMS 059-02 for the determination of CL 900768 residues as cis-(CL 354801) or trans-(CL354802) isomer in oilseed rape (Germany, 1996)

Cyanamid Forschung GmbH; Schwabenheim; Germany Fed.Rep.

MK-244-019

Yes

unpublished
	N
	BASF

	II A 4.2.1/7
	Memmesheimer H.
	1999a
	Metconazole (CL900768): Analytical method FAMS 059-02 for the determination of CL 900768 residues as cis- (CL354801) and trans-isomer (CL354802) in oil seed rape - Additional validation data

Cyanamid Forschung GmbH; Schwabenheim; Germany Fed.Rep.

MK-244-025

No

unpublished
	N
	BASF

	II A 4.2.1/8
	Kwasniok A.,Pelz S.
	1997
	Independent laboratory validation (ILV) of Cyanamid analytical method FAMS 059-02 for the determination of residues of Metconazole (CL900768) in oilseed rape

Dr. Specht & Partner, Chemische Laboratorien GmbH; Hamburg; Germany Fed.Rep.

MK-244-018

Yes

unpublished
	N
	BASF

	II A 4.2.1/9
	Memmesheimer H.
	1996b
	Metconazole (CL900768): Validation of method FAMS 057-01 for the determination of residues as cis- (CL354801) and trans- (CL354802) isomer in sugarbeet roots and leaves (Germany, 1995)

Cyanamid Forschung GmbH; Schwabenheim; Germany Fed.Rep.

MK-244-011

Yes

unpublished
	N
	BASF

	II A 4.2.1/10
	Class T.
	1999
	Metconazole: Assessment & validation of method DFG S19 with modified extraction for determination of residue of Metconazole (CL 900768) in plant material and in foodstuff of animal origin)

PTRL Europe; Ulm; Germany Fed.Rep.

MK-240-002

Yes

unpublished
	N
	BASF

	EG:AIIA-4.2.1
	Class, T.
	2003
	Report Amendment to MK-240-002 ‘Metconazole (CL 900768): Assessment and Validation of the Multi-Residue Enforcement Method DFG S19 with Modified Extraction (and with DFG Cleanup Method 5 for Fatty/Oily Matrices) for the Determination of Residues of Metconazole (CL 900768) in Plant Material (Wheat Grain, Grape, Pea and Oilseed Rape Seed) and in Foodstuff of Animal Origin (Milk, Egg, Bovine Muscle and Fat)’ only valid in combination with MK-240-002

PTRL Europe, Ulm, F.R.G.

2003/1016623

yes

unpublished
	Y
	BASF

	II A 4.2.1/11
	Weeren R.D., Pelz S.
	1999
	Metconazole (CL900768): Validation of DFG method S 19 for the determination of residues of Metconazole (CL900768) as cis- (CL354801) and trans-isomer (CL 354802) in plant material, foodstuff of animal origin and soil

Dr. Specht & Partner, Chemische Laboratorien GmbH; Hamburg; Germany Fed.Rep.

MK-240-003

Yes

unpublished
	N
	BASF

	II A 4.2.1/12
	Class T., Kretschmer S.
	1999
	Metconazole (CL 900768) 60 g a.i./L SL (SF09381) : At harvest residue study on Metconazole and its metabolite Triazolylalanine in wheat (Germany 1998) : Analysis of residues of Metconazole and its metabolite Triazolylalanine in wheat grain samples

PTRL Europe; Ulm; Germany Fed.Rep.

MK-730-045

Yes

unpublished
	N
	BASF

	II A 4.2.2/1
	Bissinger H.J.
	1995
	Metconazole (CL900768): Validation of method FAMS 055-02 for the determination of active ingredient as cis- (CL354801) and trans-isomer (CL354802) in soil (Germany, 1995)

Cyanamid Forschung GmbH; Schwabenheim; Germany Fed.Rep.

MK-242-003

Yes

unpublished
	N
	BASF

	II A 4.2.2/2
	Bissinger H.J.
	1999
	Metconazole (AC 900768): Analytical method FAMS 055-02 for the determination of residues of the cis-(CL 354801) and trans-isomer (CL 354802) in soil - additional validation data

Cyanamid Forschung GmbH; Schwabenheim; Germany Fed.Rep.

MK-242-007

No

unpublished
	N
	BASF

	II A 4.2.2/3
	Weeren R.D., Pelz S.
	1999
	Metconazole (CL900768): Validation of DFG method S 19 for the determination of residues of Metconazole (CL900768) as cis- (CL354801) and trans-isomer (CL 354802) in plant material, foodstuff of animal origin and soil

Dr. Specht & Partner, Chemische Laboratorien GmbH; Hamburg; Germany Fed.Rep.

MK-240-003

Yes

unpublished
	N
	BASF

	II A 4.2.3/1
	Leak T. et al.
	1996
	Validation of method FAMS 058-01 for the determination of CL  900768 in water

ABC Laboratories Inc.; Columbia, Missouri 65202; United States of America

MK-243-003

Yes

unpublished
	N
	BASF

	II A 4.2.3/2
	Class T., Hausmann S.
	1998
	Metconazole (CL900768): Independent laboratory validation of the GC method FAMS 058-01 for the determination of Metconazole as cis-(CL 354801) and trans-isomer (CL 354802) in water

PTRL Europe; Ulm; Germany Fed.Rep.

MK-243-005

Yes

unpublished
	N
	BASF

	II A 4.2.3/3
	McCambley C., Christensen G.
	1998
	Validation of method FAMS 058-01 for the determination of AC 900768 in water

ABC Laboratories Europe; Coleraine; Northern Ireland

MK-243-008

Yes

unpublished
	N
	BASF

	II A 4.2.3/4
	Hausmann S.
	1999
	Metconazole (CL 900768): Validation of the GC method FAMS 058-01 for the determination of Metconazole as cis- (CL 354801) and trans-isomer (CL 354802) in surface (pond) water

PTRL Europe; Ulm; Germany Fed.Rep.

MK-243-009

Yes

unpublished
	N
	BASF

	II A 4.2.4/1
	Howald M.,Mirbach M.
	1997
	Metconazole (CL900768): Validation of method FAMS 067-01 for the determination of active ingredient as cis-(CL354801) and trans-isomer (CL354802) in air (Germany, 1996)

RCC Umweltchemie AG; Itingen; Switzerland

MK-241-002

Yes

unpublished
	N
	BASF
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	III A 5.1.3/1
	Weatherhead P.
	2000
	Method validation of RLA 12495.00 HPLC method for the determination of metconazole SL formulations

BASF Agro Research Gosport; Gosport; United Kingdom

MK-220-007

No

unpublished
	N
	BASF

	EG:AIIIA-5.1
	Allmann, A.
	1997
	Analytical Method FAMS 074-01 of 05 February 1997

American Cyanamid, U.S.A.
MK-220-006

no

unpublished
	Y
	BASF

	EG:AIIIA-5.1
	Allmann, A. and Förster, R.
	1996
	Metconazole CL 900768: Validation of Method CFS-CA M 11 / 3 / P for the Formulation Metconazole 60 g/1 SL (SF09381) - High Performance Liquid Chromatographic Method for the Determination of Metconazole (CL 900768) in Metconazole 60 g/1 SL (SF09381) (later FAMS 074-O1)

Cyanamid Forschung GmbH, Zur Probstei, Schwabenheim, F.R.G
1998/1003434

Yes

Unpublished
	Y
	BASF

	EG:AIIIA- 5.1.1 and 5.1.3
	Fries, J.
	2004
	Supplement to the Method Validation of RLA 12495.00 HPLC method for the determination of metconazole SL formulations (Technical Report No. RLG 4572)

BASF AG, Agricultural Center Limburgerhof, Ecology and Environmental Analytics, Germany Fed. Rep.

2003/1021955

Yes

Unpublished
	Y
	BASF


