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Propiconazole, General Information 

Chemical name:	1-[2-(2,4-dichlorophenyl)-4-propyl-1,3-dioxolan-2-yl-methyl]-1H-1,2,4-triazole

ISO common name:	propiconazole

CAS-Nr.:  		60207-90-1

Structure:		


* stereocenter			

Molecular mass: 	342.2

Empirical formula:	C15H17Cl2N3O2
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Samples

In October 2017, Information Sheet No. 312 was sent out by the CIPAC Secretary inviting members to participate in a collaborative study on the determination of propiconazole as technical concentrate and  in formulations by gas chromatography and flame Ionisation detection.
The participants who completed the study are listed in section 1.
Five test samples, the analytical standard and the internal standard were sent to the participants:  

1.	EC formulation (Sample A)
2. EC formulation (Sample B)
3. EC formulation (Sample C)
4. TC (Sample D)
5. TC (Sample E)

Propiconazole analytical standard, 96.3 % purity and docosan internal standard.

21 participants sent back their results in time.
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[bookmark: _Toc514648504]Scope

The content of Propiconazole as sum of its diastereomers is determined in technical concentrate and organic solvent based liquid formulated products. 

[bookmark: _Toc514648505]Principle

The Propiconazole content of the samples is determined by capillary gas chromatography (column with low-medium polarity stationary phase: (5% phenyl)methylpolysiloxane, e.g. DB-5, or equivalent, 15 m x 0.32 mm (i.d.), 1.0 μm film thickness), hydrogen carrier gas and flame ionisation detection. Quantification is done by internal standardization 
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The samples were analyzed twice at two different days. All test solutions were prepared freshly on day 2. 
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Remarks of the Participants

Several participants made comments about the performance of the method and noted deviations from the method:

Laboratory 1	Hydrogen, DB-5 (15 m x 0.32 i.d., 1.0 µm), Solvent MIBK
 
Laboratory 2	Helium, DB-5 (15 m x 0.53 i.d., 1.0 µm), Solvent MIBK

Laboratory 3	Hydrogen, DB-5 (30 m x 0.32 i.d., 1.0 µm), Solvent MIBK 

Laboratory 4	Hydrogen, TG-5 (30 m x 0.32 i.d., 1.0 µm), Solvent MIBK

Laboratory 5	Helium, DB-5 (30 m x 0.25 i.d., 1.0 µm), Solvent MIBK

Laboratory 6	  	Helium, DB-5 (15 m x 0.32 i.d., 1.0 µm), Solvent MIBK
, 
Laboratory 7	Hydrogen, HP-5 (30 m x 0.32 i.d., 0.25 µm), Solvent MIBK

Laboratory 8	Helium, DB-5 (15 m x 0.32 i.d., 1.0 µm), Solvent MIBK

Laboratory 9	Hydrogen, CP-Sil 13CB (14% phenyl/86% dimethylpolysiloxane; 25 m x 0.32 i.d., 0.2 µm), Solvent MIBK, Flow 1,2 mL/min

Laboratory 10	Nitrogen, FactorFour, VF-1ms (100% dimethylpolysiloxane phase, 15 m x 0.25 i.d., 0.25 µm), Solvent MIBK, Flow 1 ml/min, Split 50:1

Laboratory 11	Helium, ZB-5 (30 m x 0.32 i.d., 0.25 µm), Solvent MIBK

Laboratory 12	Helium, DB-5 (15 m x 0.32 i.d., 1.0 µm), Solvent MIBK

Laboratory 13	Helium, CP-Sil 5CB (100% dimethylpolysiloxane, 15 m x 0.25 i.d., 0.25 µm), Flow 1 mL/min

Laboratory 14	Hydrogen, DB-5 (15 m x 0.32 i.d., 1.0 µm), Solvent MIBK

Laboratory 15	Helium, DB-5 (15 m x 0.32 i.d., 0.5 µm), Solvent MIBK

Laboratory 16	Helium, HP-5 (30 m x 0.32 i.d., 0.25 µm), Solvent MIBK

Laboratory 17	Nitrogen, Ultra 2 ((5%-Phenyl)-methylpolysiloxane, 25 m x 0.32 i.d., 0.52 µm), Solvent acetone for sample and reference solutions, isooctane for docosane)

Laboratory 18	Helium, HP-5 (30 m x 0.32 i.d., 0.25 µm), Solvent MIBK

Laboratory 19	Helium, DB-1 (30 m x 0.53 i.d., 1.5 µm), Solvent MIBK, Flow: 6.24 mL/min, Split 10:1 Gradient:
temp 1: 200 ºC, hold 0 min, ramp rate 10 ºC/min 
temp 2: 230 ºC, hold 7 min, ramp rate 20 ºC/min 
temp 3 280 °C, hold 5 min.


Laboratory 20	Hydrogen, DB-5 (15 m x 0.32 i.d., 1.0 µm), Solvent Acetone

Laboratory 21		Nitrogen, HP-5 (30 m x 0.32 i.d., 0.25 µm), 
			Gradient (for TC):
temp 1 180ºC, hold 1 min, ramp rate 10 ºC/min
temp 2 230ºC, hold 4 min."	
Gradient (for EC):
temp 1 180ºC, hold 1 min, ramp rate 10 ºC/min
temp 2 230ºC, hold 7 min, ramp rate 20 ºC/min
temp 3 280ºC, hold 0 min.
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[bookmark: _Toc514648509]Evaluation of the Quality of Data and Chromatograms 

The data obtained from each of the laboratories were reviewed to determine if there were any significant deviations regarding the chromatography which might affect the analysis results. 
Visual examination of the chromatograms showed no evidence for invalid data.
All other changes and observations noted by the participants were not expected to affect the analysis results significantly.

[bookmark: _Toc514648510]Determination of Propiconazole

Results reported by the laboratories and the statistical evaluation are listed in tables 1-6 and displayed in figures 1-5.

The statistical evaluation of the data was done following the “Guidelines for CIPAC Collaborative Study Procedures for Assessment of Performance of Analytical Methods”, according to DIN ISO 5725. The data were examined for outliers and stragglers using Mandel’s k-statistics on the within-lab variance, followed by Mandel’s h-statistics on the lab means, and iterating where necessary. The tests were performed at an alpha level of 0.01 for outlier, and 0.05 for straggler.  
Mandel’s k-statistics observed stragglers (marked with * in Table 1) and outliers (marked with ** in Table 1) according to Mandel’s k-statistics were observed for the EC formulations as well as for the technical concentrate. 
The Mandel’s h-statistic test identified outliers for the EC formulations as well as for the technical concentrate (marked with +/++ in Table 2). The isomeric ratio for technical concentrate samples is given in Table 3.

A comparison of the RSDR of this collaborative Study with the unmodified Horwitz equation showed that the relative reproducibility standard deviation (RSDR) is below the Horwitz value in all five samples even without elimination of stragglers and outliers (see Table 4). The RSDR s further improved if stragglers and outliers are improved (see Table 5 and 6). No more than 3 values have been removed per sample (Table 6) The validity of the results and the suitability of the analytical method is shown. This collaborative trial is acceptable.



Table 1:  Propiconazole assay in TC and Formulation (g/kg); results for each laboratory on day 1 and day 2
	 
	Propiconazole SAMPLE A
	Propiconazole SAMPLE B
	Propiconazole SAMPLE C
	Propiconazole SAMPLE D
	Propiconazole  SAMPLE E

	 
	Day1
	Day2
	Day1
	Day2
	Day1
	Day2
	Day1
	Day2
	Day1
	Day2

	Laboratory 1
	252.9
	253.3
	259.8
	260.6
	259.9
	260.9
	969.0
	972.8
	974.6
	973.4

	Laboratory 2
	245.6
	250.6
	251.1
	255.4
	250.6
	254.6
	955.9
	961.2
	958.0
	954.4

	Laboratory 3
	255.0
	256.0
	261.8
	263.1
	261.6
	263.5
	979.1
	986.7
	981.4
	984.1

	Laboratory 4
	255.7
	253.9
	262.2
	261.9
	263.6
	261.4
	970.4
	962.3
	977.2
	967.8

	Laboratory 5
	249.7
	252.1
	256.3
	259.4
	257.6
	260.5
	960.4
	971.8
	966.2
	972.6

	Laboratory 6
	253.9
	254.7
	259.9
	261.6
	261.2
	262.6
	973.8
	977.6
	975.5
	983.2

	Laboratory 7
	252.1
	262.7**
	254.7
	264.8**
	259.5
	264.3
	964.5
	968.5
	989.5
	988.8

	Laboratory 8
	253.9
	254.0
	261.0
	260.1
	260.9
	262.4
	958.7
	973.2
	989.9
	979.4

	Laboratory 9
	252.7
	252.2
	260.0
	259.2
	260.3
	259.7
	974.3
	970.4
	978.1
	973.9

	Laboratory 10
	257.8
	260.4
	262.2
	261.1
	262.0
	263.6
	979.4
	979.5
	979.5
	978.4

	Laboratory 11
	255.1
	252.6
	262.7
	260.0
	262.4
	261.2
	987.5
	965.8*
	982.7
	970.7

	Laboratory 12
	256.1
	253.3
	262.5
	260.9
	262.8
	261.0
	981.9
	977.6
	986.4
	980.8

	Laboratory 13
	257.0
	255.8
	259.6
	253.7
	263.2
	258.3
	995.5
	992.3
	1000.3
	993.8

	Laboratory 14
	253.0
	253.9
	260.4
	261.9
	261.0
	262.2
	969.3
	977.4
	979.0
	977.9

	Laboratory 15
	270.6
	267.2
	277.3
	273.9
	276.9
	273.7
	979.2
	978.4
	984.7
	983.7

	Laboratory 16
	255.3
	254.5
	262.2
	257.3
	262.1
	257.6
	975.1
	974.4
	981.5
	984.5

	Laboratory 17
	256.5
	254.7
	261.7
	263.2
	261.8
	268.1*
	985.1
	986.8
	979.3
	978.1

	Laboratory 18
	255.0
	256.7
	261.6
	263.1
	262.6
	264.4
	1020.4
	985.7**
	1021.3
	992.3**

	Laboratory 19
	250.8
	254.7
	261.8
	264.7
	263.3
	265.5
	989.2
	988.9
	 
	 

	Laboratory 20
	253.3
	259.2
	264.6
	262.7
	264.9
	267.6
	977.2
	961.2
	966.4
	988.6*

	Laboratory 21
	250.7
	250.2
	259.5
	258.0
	260.2
	258.8
	963.9
	966.1
	976.7
	977.2


*  	Mandel’s k-statistic straggler
** 	Mandel’s k-statistic outlier
° Laboratory 19 did not receive Sample E



Table 2: Mean values
	 
	Propiconazole SAMPLE A
	Propiconazole SAMPLE B
	Propiconazole SAMPLE C
	Propiconazole SAMPLE D
	Propiconazole SAMPLE E

	 
	 
	 
	 
	 
	 

	Laboratory 1
	253.1
	260.2
	260.4
	970.9
	974.0

	Laboratory 2
	248.1
	253.3+
	252.6
	958.6+
	956.2

	Laboratory 3
	255.5
	262.5
	262.6
	982.9
	982.8

	Laboratory 4
	254.8
	262.0
	262.5
	966.4
	972.5

	Laboratory 5
	250.9
	257.8
	259.1
	966.1
	969.4

	Laboratory 6
	254.3
	260.7
	261.9
	975.7
	979.3

	Laboratory 7
	257.4
	259.8
	261.9
	966.5
	989.2

	Laboratory 8
	253.9
	260.6
	261.7
	965.9
	984.6

	Laboratory 9
	252.4
	259.6
	260.0
	972.4
	976.0

	Laboratory 10
	259.1
	261.6
	262.8
	979.5
	979.0

	Laboratory 11
	253.9
	261.3
	261.8
	976.7
	976.7

	Laboratory 12
	254.7
	261.7
	261.9
	979.7
	983.6

	Laboratory 13
	256.4
	256.6
	260.7
	993.9
	997.1

	Laboratory 14
	253.4
	261.1
	261.6
	973.4
	978.4

	Laboratory 15
	268.9++
	275.6++
	275.3++
	978.8
	984.2

	Laboratory 16
	254.9
	259.7
	259.8
	974.7
	983.0

	Laboratory 17
	255.6
	262.5
	265.0
	985.9
	978.7

	Laboratory 18
	255.8
	262.3
	263.5
	1003.0++
	1006.8++

	Laboratory 19
	252.8
	263.3
	264.4
	989.0
	°

	Laboratory 20
	256.3
	263.6
	266.2
	969.2
	977.5

	Laboratory 21
	255.1
	261.3
	262.3
	976.5
	980.5


+ Mandel’s h-statistic straggler
++ Mandel’s h-statistic outlier
° Laboratory 19 did not receive Sample E





Table 3: Isomeric ratio of TC samples

	Laboratory
	SAMPLE D
	SAMPLE E

	
	
	

	
	Day1
	Day2
	Day1
	Day2

	1
	1.32
	1.32
	1.31
	1.31

	2
	1.32
	1.32
	1.31
	1.31

	3
	1.32
	1.32
	1.31
	1.31

	4
	1.32
	1.32
	1.31
	1.31

	5
	1.34
	1.32
	1.33
	1.31

	6
	1.32
	1.32
	1.31
	1.32

	7
	1.31
	1.32
	1.29
	1.31

	8
	1.32
	1.32
	1.31
	1.32

	9
	1.32
	1.32
	1.31
	1.31

	10
	1.32
	1.33
	1.31
	1.34

	11
	1.32
	1.32
	1.31
	1.31

	12
	1.32
	1.32
	1.31
	1.31

	13
	1.32
	1.27
	1.31
	1.32

	14
	1.32
	1.32
	1.31
	1.31

	15
	1.32
	1.32
	1.31
	1.31

	16
	1.32
	1.32
	1.31
	1.32

	17
	1.32
	1.33
	1.33
	1.29

	18
	1.32
	1.32
	1.31
	1.31

	19
	1.32
	1.35
	°
	

	20
	1.32
	1.30
	1.30
	1.28

	21
	1.31
	1.31
	1.31
	1.31

	
	
	
	
	

	mean
	1.32
	1.32
	1.31
	1.31

	min
	1.31
	1.27
	1.29
	1.28

	max
	1.34
	1.35
	1.33
	1.34



° Laboratory 19 did not receive Sample E 

Table 4: Summary of the statistical evaluation - no elimination of any
               outliers /stragglers
	
	sample A
	sample B
	sample C
	sample D
	sample E

	Xm
	254.9
	261.2
	262.1
	975.9
	980.3

	L
	21
	21
	21
	21
	20°

	Sr
	2.39
	2.38
	0.88
	7.85
	6.91

	SL
	3.66
	3.72
	3.97
	9.19
	8.97

	SR
	4.37
	4.42
	4.06
	12.08
	11.32

	r
	6.69
	6.67
	2.45
	21.99
	19.34

	R
	12.24
	12.36
	11.37
	33.84
	31.69

	RSDr
	0.94
	0.91
	0.33
	0.80
	0.70

	RSDR
	1.72
	1.69
	1.55
	1.24
	1.15

	RSDR(Hor)
	2.46
	2.45
	2.45
	2.01
	2.01


° Laboratory 19 did not receive Sample E

Table 5:  Summary of the statistical evaluation - with elimination of Mandel’s 
                k-statistic straggler/outlier
	
	sample A
	sample B
	sample C
	sample D
	sample E

	Xm
	254.8
	261.2
	262.0
	974.4
	979.0

	L
	20
	20
	20
	19
	18

	Sr
	1.79
	1.84
	0.88
	4.91
	3.98

	SL
	3.89
	3.97
	4.02
	8.53
	8.06

	SR
	4.28
	4.37
	4.12
	9.84
	8.99

	r
	5.00
	5.16
	2.45
	13.74
	11.15

	R
	12.00
	12.25
	11.53
	27.56
	25.16

	RSDr
	0.70
	0.71
	0.33
	0.50
	0.41

	RSDR
	1.68
	1.67
	1.57
	1.01
	0.92

	RSDR(Hor)
	2.46
	2.45
	2.45
	2.01
	2.01



Sample A: Results of Lab 7 eliminated; Sample B: Results of Lab 7 eliminated, Sample C: Results of Lab 17 eliminated, Sample D results of Lab 11 and 18 eliminated, Sample E, Results 18 and 20 removed 

Table 6:  Summary of the statistical evaluation - with elimination of Mandel’s h and k
	     statistic outliers / stragglers

	
	sample A
	sample B
	sample C
	sample D
	sample E

	Xm
	254.0
	260.9
	261.8
	974.4
	979.0

	L
	19
	18
	18
	19
	18

	Sr
	1.75
	1.72
	0.88
	4.91
	3.98

	SL
	2.13
	1.40
	1.58
	8.53
	8.06

	SR
	2.75
	2.22
	1.81
	9.84
	8.99

	r
	4.89
	4.81
	2.45
	13.74
	11.15

	R
	7.71
	6.21
	5.06
	27.56
	25.16

	RSDr
	0.69
	0.66
	0.33
	0.50
	0.41

	RSDR
	1.08
	0.85
	0.69
	1.01
	0.92

	RSDR(Hor)
	2.46
	2.45
	2.45
	2.01
	2.01



Sample A: Results of Lab 7 and 15 eliminated, Sample B Results of Lab 2, 7 and 15 eliminated, Sample C Results of 2, 15 and 17 eliminated, Sample D Samples 11 and 18 eliminated, Sample E Results of Lab 2, 18, and 20 eliminated

xm		=	overall sample mean
L		=	number of laboratories
sr 		=	repeatability standard deviation
RSDr		=	relative repeatability standard deviation
r		=	repeatability limit 
sR		=	reproducibility standard deviation
RSDR		=	relative reproducibility standard deviation
R		=	reproducibility limit
sL		=	“pure” between laboratory standard deviation
RSDR(Hor)	=	relative reproducibility standard deviation (Horwitz equation) 




Figures 1 – 5 (all results)

Fig. 1: 


Fig. 2: 





Fig. 3: 




Fig. 4: 













Fig. 5: 


 Laboratory 19 did not receive Sample E
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21 different laboratories participated in this collaborative study. The results of the labs are given in Table 1-3, the statistical summary given in Table 4-6. The results are illustrated in figures 1 – 5. 

Without elimination of any outliers or stragglers the between lab experimental Relative Reproducibility Standard Deviation (% RSDR ) is below the calculated acceptable value based on the Horwitz curve calculation (% RSDR (Hor)) in all samples.
The minimum number of considered results after elimination of stragglers and outliers was 18).

The mean isomeric ratio for sample D was 1.32 (min 1.27, max 1.35), for sample E it was 1.31 (min 1.28, max 1.34).

Two labs (17 and 20) have chosen Acetone as solvent for HSE or the lack of availability of Isobutylmethylketone, which seems to have no negative effect on the results. The solubility of Propiconazole in Acetone is good, the miscibility with the Product formulated in organic solvents is given.

Taking into account the relatively high number of participating laboratories a broad basis was given even after elimination of the outliers. Therefore, we consider this method to be suitable without further changes and recommend accepting it as a provisional CIPAC MT-method for the determination of propiconazole as sum of its diastereomers in technical concentrate and organic solvent based liquid formulated products.
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1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	252.9	245.6	255	253.94	249.69	253.93	252.10000000000002	253.88	252.23000000000002	257.77	252.63	253.31	255.76	252.95	270.56	254.5	254.66000000000003	254.98000000000002	250.78	253.32	250.18	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	253.3	250.6	256	255.72000000000003	252.09	254.65	262.7	253.96	252.65999999999997	260.40999999999997	255.11	256.10000000000002	257	253.89	267.18	255.27	256.48	256.65999999999997	254.74	259.2	250.74	0.20000000000000284	2.5	0.5	0.89000000000001478	1.2000000000000028	0.35999999999999943	5.2999999999999829	4.0000000000006253E-2	0.21499999999997499	1.3199999999999932	1.2400000000000091	0.20000000000000284	2.5	0.5	0.89000000000001478	1.2000000000000028	0.35999999999999943	5.2999999999999829	4.0000000000006253E-2	0.21499999999997499	1.3199999999999932	1.2400000000000091	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	253.10000000000002	248.1	255.5	254.83	250.89	254.29000000000002	257.39999999999998	253.92000000000002	252.44499999999999	259.08999999999997	253.87	254.70500000000001	256.38	253.42	268.87	254.88499999999999	255.57000000000002	255.82	252.76	256.26	250.46	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	254.88404761904764	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	261.57581470007091	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	248.19228053802436	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	267.12554474426344	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	242.64255049383183	Lab

Assay [g/kg]


Propiconazole Sample B 
1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	259.8	251.10000000000002	261.8	261.90999999999997	256.26	259.91000000000003	254.7	260.13	259.18	261.09000000000003	260	260.89999999999998	253.7	260.41000000000003	273.93	257.33	261.70999999999998	261.56	261.83	262.68	258.04000000000002	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	260.60000000000002	255.4	263.10000000000002	262.14999999999998	259.35000000000002	261.55	264.8	261.02	260.03999999999996	262.16999999999996	262.68	262.54000000000002	259.58999999999997	261.85000000000002	277.3	262.15999999999997	263.24	263.08999999999997	264.73	264.56	259.52999999999997	0.40000000000000568	2.1499999999999915	0.65000000000000568	0.12000000000000455	1.5450000000000159	0.81999999999999318	5.0500000000000114	0.44499999999999318	0.4299999999999784	0.53999999999996362	1.3400000000000034	0.8200000000000216	2.9449999999999932	0.71999999999999886	1.6850000000000023	0.40000000000000568	2.1499999999999915	0.65000000000000568	0.12000000000000455	1.5450000000000159	0.81999999999999318	5.0500000000000114	0.44499999999999318	0.4299999999999784	0.53999999999996362	1.3400000000000034	0.8200000000000216	2.9449999999999932	0.71999999999999886	1.6850000000000023	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	260.20000000000005	253.25	262.45000000000005	262.02999999999997	257.80500000000001	260.73	259.75	260.57499999999999	259.61	261.63	261.34000000000003	261.72000000000003	256.64499999999998	261.13	275.61500000000001	259.745	262.47500000000002	262.32499999999999	263.27999999999997	263.62	258.78499999999997	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	261.17666666666668	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	267.84190464691414	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	254.51142868641921	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	273.53984803717162	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	248.81348529616176	Lab

Assay [g/kg]


Propiconazole Sample C 
1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	259.89999999999998	250.6	261.60000000000002	261.41999999999996	257.63	261.14999999999998	259.5	260.92	259.7	261.96000000000004	261.21999999999997	260.95	258.25	261.01	273.73	257.58999999999997	261.83	262.61	263.25	264.92	258.81	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	260.89999999999998	254.60000000000002	263.5	263.55	260.51	262.64	264.3	262.43	260.27999999999997	263.61	262.41999999999996	262.83000000000004	263.20999999999998	262.2	276.92	262.06	268.10000000000002	264.36	265.53999999999996	267.55	260.14999999999998	0.5	2.0000000000000142	0.94999999999998863	1.0650000000000261	1.4399999999999977	0.74500000000000455	2.4000000000000057	0.75499999999999545	0.28999999999999204	0.82499999999998863	0.59999999999999432	0.94000000000002615	2.4799999999999898	0.59499999999999886	1.5949999999999989	0.5	2.0000000000000142	0.94999999999998863	1.0650000000000261	1.4399999999999977	0.74500000000000455	2.4000000000000057	0.75499999999999545	0.28999999999999204	0.82499999999998863	0.59999999999999432	0.94000000000002615	2.4799999999999898	0.59499999999999886	1.5949999999999989	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	260.39999999999998	252.60000000000002	262.55	262.48500000000001	259.07	261.89499999999998	261.89999999999998	261.67500000000001	259.99	262.78500000000003	261.81999999999994	261.89	260.73	261.60500000000002	275.32500000000005	259.82499999999999	264.96500000000003	263.48500000000001	264.39499999999998	266.23500000000001	259.48	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	262.14785714285711	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	264.59785714285709	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	259.69785714285712	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	273.52190840878694	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	250.77380587692724	Lab

Assay [g/kg]


Propiconazole Sample D 
1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	969	955.9	979.1	962.33	960.34999999999991	973.82999999999993	964.5	958.67000000000007	970.41	979.3900000000001	965.81	977.59	992.32	969.3	978.37	974.36999999999989	985.06	985.68000000000006	988.8599999999999	961.16000000000008	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	972.8	961.19999999999993	986.69999999999993	970.44	971.84	977.57999999999993	968.5	973.18	974.31	979.54	987.51	981.88	995.52	977.43000000000006	979.17	975.07999999999993	986.78	1020.3800000000001	989.2	977.19	1.8999999999999773	2.6499999999999773	3.7999999999999545	4.0550000000000068	5.7450000000000614	1.875	2	7.2549999999999386	1.9499999999999886	7.4999999999931788E-2	10.850000000000023	2.1449999999999818	1.5999999999999659	4.0650000000000546	0.39999999999997726	1.8999999999999773	2.6499999999999773	3.7999999999999545	4.0550000000000068	5.7450000000000614	1.875	2	7.2549999999999386	1.9499999999999886	7.4999999999931788E-2	10.850000000000023	2.1449999999999818	1.5999999999999659	4.0650000000000546	0.39999999999997726	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	970.9	958.55	982.9	966.38499999999999	966.09500000000003	975.70499999999993	966.5	965.92499999999995	972.3599999999999	979.46500000000003	976.66	979.73500000000001	993.92000000000007	973.36500000000001	978.77	974.72499999999991	985.92	1003.0300000000001	989.03	969.17500000000007	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	975.90976190476192	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	997.89731856756555	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	953.9222052419583	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1009.7458759330208	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	942.07364787650306	Lab

Assay [g/kg]


Propiconazole Sample E 
1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	973.40000000000009	954.4	981.40000000000009	967.78	966.23	975.46	988.8	979.37999999999988	973.93999999999994	978.39	970.67000000000007	980.75	993.81	977.86	983.71	981.45999999999992	978.05000000000007	992.3	966.37	976.7	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	974.59999999999991	958	984.1	977.18	972.55	983.23	989.5	989.87000000000012	978.13	979.51	982.65000000000009	986.38	1000.3399999999999	978.99	984.66	984.52	979.26	1021.3399999999999	988.62000000000012	977.17	0.59999999999990905	1.8000000000000114	1.3499999999999659	4.6999999999999886	3.1599999999999682	3.8849999999999909	0.35000000000002274	5.2450000000001182	2.0950000000000273	0.56000000000000227	5.9900000000000091	2.8149999999999977	3.2649999999999864	0.56499999999999773	0.47499999999996589	0.59999999999990905	1.8000000000000114	1.3499999999999659	4.6999999999999886	3.1599999999999682	3.8849999999999909	0.35000000000002274	5.2450000000001182	2.0950000000000273	0.56000000000000227	5.9900000000000091	2.8149999999999977	3.2649999999999864	0.56499999999999773	0.47499999999996589	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	974	956.2	982.75	972.48	969.39	979.34500000000003	989.15	984.625	976.03499999999997	978.95	976.66000000000008	983.56500000000005	997.07499999999993	978.42499999999995	984.18499999999995	982.99	978.65499999999997	1006.8199999999999	977.49500000000012	976.93499999999995	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	980.28649999999993	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	999.6307119301872	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	960.94228806981266	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1011.9806712021227	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	948.59232879787714	Lab

Assay [g/kg]
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