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1.
Participants

	Participant
	Affiliation

	Mr  Chen Tiechu
	National Pesticide Quality Control Test Center, China 

	Fabian Etienne Thewissen 
	AFSCA (Federal Agency for the Safety of the Food Chain), Belgium

	Elizabeth Carranza de Aguila
	Laboratorio Control de Calidad de Plaguicidas MAG-OIRSA, El Salvador 

	Karasali Eleni and George Balayiannis
	Benaki Phytopathological Institute, Greece

	Agus Salim
	PT Agricon, Indonesia

	Luis Manso
	Arbitral Agroalimentario, SPAIN

	Kenneth McManus and Ahmad Rezvani
	Maryland Department of Agriculture, State Chemist Section, USA

	Dr. Claudia Vinke
	Federal Office of Consumer Protection and Food Safety (BVL) - Laboratory for Formulation Analysis, Germany

	Ciotea Florentina
	National Phytosanitary Autority, National Phytosanitary Laboratory, Romania

	Dr.Simon Dörner-Rieping and Harald Junker
	Bayer AG, R&D, Crop Science Division, RT-PCA, Germany

	BAES Marie
	Walloon Agricultural Research Centre (CRA-W), Belgium

	Rachel Joseph
	Rotam Research Laboratory, China

	Robin Xiao
	Jiangsu Bioguide Laboratory Co., Ltd, China

	Kultida Siriwat.
	Bureau of Cosmetics and Hazardous Substances, Ministry of Public Health, Thailand


2. Active ingredient, general information

ISO common name:
Not available
Other names:             d-tetramethrin
Chemical name:   
(1,3,4,5,6,7-Hexahydro-1,3-dioxo-2H-isoindol-2-yl)methyl (1R-trans)-2,2-dimethyl-3-(2-methylprop-1-enyl)cyclopropanecarboxylate
CAS No.
1166-46-7
Structure
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Molecular mass: 
331.42
Molecular Formula:
C19H25NO4
Note:  d-tetramethrin  is a mixture of the isomers (1R-trans, R), (1R-trans, S), (1R-cis, R) and (1R-cis, S) of tetramethrin in an approximate ratio of 4:4:1:1. In practice the trans isomer range is 75-85 % and the cis isomer range is 15-25 %
3. Samples

Three technical materials were sent to the participants, these are listed below.  Participants in the trial also received an analytical standard with a purity of 99%.

1.
Technical material A
2.
Technical material B
3. 
Technical material C
4. 
Technical material D

5. 
Technical material E

4.
Method

4.1 Scope

Determine of the active ingredient content and isomer ratio of the enantiomers of d-tetramethrin in technical grade active ingredients.
4.2 Principle

d-tetramethrin is determined by Gas chromatograph with internal standardization and the isomer ratio of the enantiomers is determined by normal phase High performance liquid chromatograph.
 .
4.3 Procedure

See attached method for details.
Fig 1a d-Tetramethrin Technical material.
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2: cis-d-tetramethrin
3.trans-d-tetramethrin




Fig 1 b Enantiomeric purity of d-Tetramethrin
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5. Comments from the Participants.

The following comments were received from the study participants.

All Laboratories
No comments
15 Labs submitted results, 15 Labs received samples and standards.

 2 Labs did not submit HPLC results due to no column suggested.

1 Lab submit only GC results, but the content was too low (<88%). 
The average content is more than 95%.
6. Evaluation and Discussion

6.1 Screening for valid data

The statistical evaluation was carried out according to the guidelines in the CIPAC document “Guideline for CIPAC collaborative studies Procedure for Assessment of Performance of Analytical Methods.  The data was tested for outliers firstly using Cochran’s test on the within laboratory variance and then using Grubbs test on laboratory means to test the between laboratory variance.  The tests were carried out at the alpha level of 0.01 for outliers and 0.05 for stragglers.

6.2 Determination of active ingredient content.

The results obtained for laboratories are given in Tables  and Fig’s 
Summary Datas-GC results
Fig. 2a  Summary of Statistic Evaluation of d-teramethrin Large Scale Collaborative Study (All 14 Laboratories)
	
	Sample A 
	Sample B 
	Sample C 
	Sample D 
	Sample E 

	x 
	959.8 
	958.0 
	955.8 
	955.8 
	956.5 

	L 
	14 
	14 
	14 
	14 
	14 

	Sr 
	6.43 
	6.21 
	5.52 
	4.78 
	4.74 

	SL 
	7.75 
	7.62 
	4.56 
	4.73 
	8.97 

	SR 
	10.06 
	9.83 
	7.16 
	6.72 
	10.15 

	RSDr 
	0.67 
	0.65 
	0.58 
	0.50 
	0.50 

	RSDR 
	1.05 
	1.03 
	0.75 
	0.70 
	1.06 

	r 
	17.99 
	17.40 
	15.45 
	13.39 
	13.28 

	R 
	28.18 
	27.52 
	20.04 
	18.83 
	28.41 

	RSDR(Hor) 
	2.01 
	2.01 
	2.01 
	2.01 
	2.01 


Fig. 2b  Summary of Statistic Evaluation of d-teramethrin Large Scale Collaborative Study (13 Laboratories except USA)

	
	Sample A 
	Sample B 
	Sample C 
	Sample D 
	Sample E 

	x 
	961.2 
	959.5 
	956.6 
	956.5 
	957.7 

	L 
	13 
	13 
	13 
	13 
	13 

	Sr 
	3.97 
	4.64 
	5.43 
	4.28 
	4.24 

	SL 
	6.62 
	5.77 
	3.70 
	4.30 
	8.07 

	SR 
	7.71 
	7.40 
	6.57 
	6.07 
	9.12 

	RSDr 
	0.41 
	0.48 
	0.57 
	0.45 
	0.44 

	RSDR 
	0.80 
	0.77 
	0.69 
	0.63 
	0.95 

	r 
	11.10 
	13.00 
	15.21 
	11.97 
	11.88 

	R 
	21.60 
	20.73 
	18.40 
	16.98 
	25.54 

	RSDR(Hor) 
	2.01 
	2.01 
	2.01 
	2.01 
	2.01 


[image: image4.emf]
Original Datas-GC-results
Table 1a. TC-A
	                      Material                                            
 Lab                        /              Day 
	A 
	Yi 
	(Yi)2 
	Si 
	(Si)2 

	1 
AFSCA-BELGIQUE 
	1 
	959.3/959.9 
	958.3 
	918338.9 
	3.09 
	9.57 

	
	2 
	953.7/960.3 
	
	
	
	

	2 
LCCP-Salvador 
	1 
	953.1/958.1 
	955.1 
	912216.0 
	2.12 
	4.51 

	
	2 
	954.5/954.7 
	
	
	
	

	3 
BPI-Greece 
	1 
	964.0/963.0 
	963.4 
	928139.6 
	0.53 
	0.29 

	
	2 
	963.7/962.9 
	
	
	
	

	4 
AA-Spain 
	1 
	964.7/962.4 
	962.5 
	926406.3 
	1.72 
	2.95 

	
	2 
	962.6/960.5 
	
	
	
	

	5 
MDA-USA 
	1 
	924.4/958.4 
	941.9 
	887175.6 
	19.32 
	373.51 

	
	2 
	926.1/959.0 
	
	
	
	

	6 
BVL-Germany 
	1 
	965.2/966.5 
	963.8 
	928910.4 
	4.61 
	21.30 

	
	2 
	957.0/966.7 
	
	
	
	

	7
NPA-Romania 
	1 
	975.8/970.3 
	978.2 
	956875.2 
	7.41 
	54.82 

	
	2 
	988.0/978.7 
	
	
	
	

	8 
CRA-W-Belgium 
	1 
	962.0/964.3 
	961.7 
	924866.9 
	2.34 
	5.49 

	
	2 
	961.8/958.6 
	
	
	
	

	9 
RRL-China 
	1 
	954.4/956.1 
	955.8 
	913553.6 
	0.95 
	0.91 

	
	2 
	956.0/956.6 
	
	
	
	

	10 
JBL-China 
	1 
	966.5/964.4 
	962.5 
	926406.3 
	3.58 
	12.82 

	
	2 
	958.7/960.4 
	
	
	
	

	11 
BSHS-Thailand 
	1 
	947.3/955.7 
	948.5 
	899652.3 
	6.10 
	37.16 

	
	2 
	941.0/949.9 
	
	
	
	

	12 
ICAMA-China 
	1 
	954.8/954.1 
	957.5 
	916806.3 
	3.66 
	13.37 

	
	2 
	959.4/961.7 
	
	
	
	

	13 
BA-Germany 
	1 
	961.8/967.4 
	962.6 
	926598.8 
	3.42 
	11.69 

	
	2 
	959.3/961.9 
	
	
	
	

	14
PTA-Indonesia 
	1 
	968.1/968.4 
	965.1 
	931418.0 
	5.44 
	29.58 

	
	2 
	966.9/957.0 
	
	
	
	


(1) Cochran’s test (p=14,n=4) 

C=Si2max/S3 = 0.646>0.291(p=14, n=4, 5%) and  0.349 (p=14, n=4, 1%), this is a outlier, so delete the date from Maryland 
 After that: Cochran’s test (p=13,n=4) 

C= Si2max/S3 =0.268 <0.307 (p=13, n=4, 5%)
(2) Grubb’s test (p=14,n=4) 

Lower = ［Y –Yi(min)］/S = 2.12  <2.507 (p=14, 5%) 

Upper =  ［Yi(max)-Y］/S=  2.20＜2.507 (p=14, 5%)
After deleting the date from Maryland:
Grubb’s test (p=13,n=4)
Lower = ［Y –Yi(min)］/S = 1.84 < 2.462 (p=13, 5%) 
Upper =  ［Yi(max)-Y］/S=2.471>2.462 (p=13, 5%),  so this is a Straggler 

but Upper =  ［Yi(max)-Y］/S=2.471 <2.699 (p=13, 1%)
(3) Calculation of  r and R, 14 laboratories                                                                                    
r =17.99, R= 28.18, RSDr = 0.67, RSDR = 1.05, Horwitz’s Value = 2［1- 0.5 × log ( Y / 1000)］= 2.01
RSDR ＜ 2.01    ( Horwitz’s Value )
13 laboratories 
r =11.10, R= 21.60, RSDr = 0.41, RSDR = 0.80, Horwitz’s Value = 2［1- 0.5 × log ( Y / 1000)］= 2.01
RSDR ＜ 2.01    ( Horwitz’s Value )
Table 1b. TC-B

	                             Material 
Lab                    /                 Day 
	B 
	Yi 
	(Yi)2 
	Si 
	(Si)2 

	1 
AFSCA-BELGIQUE 
	1 
	955.0/959.3 
	962.0 
	925444 
	5.90 
	34.77 

	
	2 
	966.9/966.9 
	
	
	
	

	2 
LCCP-Salvador 
	1 
	955.4/961.4 
	956.5 
	914892.3 
	3.31 
	10.94 

	
	2 
	954.6/954.5 
	
	
	
	

	3 
BPI-Greece 
	1 
	956.8/953.9 
	955.3 
	912598.1 
	1.19 
	1.41 

	
	2 
	955.2/955.4 
	
	
	
	

	4 
AA-Spain 
	1 
	962.7/963.3 
	961.5 
	924482.3 
	1.81 
	3.27 

	
	2 
	959.8/960.0 
	
	
	
	

	5 
MDA-USA 
	1 
	924.2/948.9 
	938.4 
	880594.6 
	16.13 
	260.15 

	
	2 
	925.0/955.4 
	
	
	
	

	6 
BVL-Germany 
	1 
	971.2/968.5 
	966.3 
	9337355.7 
	4.47 
	19.96 

	
	2 
	961.1/964.3 
	
	
	
	

	7
NPA-Romania 
	1 
	954.8/956.0 
	963.2 
	927754.2 
	9.13 
	83.28 

	
	2 
	972.5/969.6 
	
	
	
	

	8 
CRA-W-Belgium 
	1 
	970.9/967.8 
	966.9 
	934895.6 
	3.12 
	9.74 

	
	2 
	964.0/964.9 
	
	
	
	

	9 
RRL-China 
	1 
	955.7/956.8 
	952.8 
	907827.8 
	4.33 
	18.71 

	
	2 
	947.4/951.2 
	
	
	
	

	10 
JBL-China 
	1 
	974.4/969.2 
	969.1 
	939154.8 
	4.12 
	16.99 

	
	2 
	968.2/964.4 
	
	
	
	

	11 
BSHS-Thailand 
	1 
	944.4/955.6 
	952.3 
	906875.3 
	6.34 
	40.16 

	
	2 
	958.9/950.4 
	
	
	
	

	12 
ICAMA-China 
	1 
	958.8/961.8 
	959.9 
	921408.0 
	1.99 
	3.97 

	
	2 
	961.4/957.7 
	
	
	
	

	13 
BA-Germany 
	1 
	957.1/961.8 
	959.9 
	921408.0 
	2.29 
	5.23 

	
	2 
	961.8/959.1 
	
	
	
	

	14
PTA-Indonesia 
	1 
	93.99/95.12 
	948.4 
	899462.6 
	5.63 
	31.75 

	
	2 
	95.10/95.13 
	
	
	
	


(1) Cochran’s test (p=14,n=4) 

C=Si2max/S3 = 0.481>0.291(p=14, n=4, 5%) and  0.349 (p=14, n=4, 1%), this is a outlier, so delete the date from Maryland 
 After that: Cochran’s test (p=13,n=4) 

C= Si2max/S3 =0.297<0.307 (p=13, n=4, 5%)
(2) Grubb’s test (p=14,n=4) 

Lower = ［Y –Yi(min)］/S = 2.389  <2.507 (p=14, 5%) 

Upper =  ［Yi(max)-Y］/S=  1.345＜2.507 (p=14, 5%)
After deleting the date from Maryland:
Grubb’s test (p=13,n=4)
Lower = ［Y –Yi(min)］/S = 1.793 < 2.462 (p=13, 5%) 
Upper =  ［Yi(max)-Y］/S= 1.535 <2.462 (p=13, 5%), 

(3) Calculation of  r and R, 14 laboratories                                                                                    
r =17.40, R= 27.52, RSDr = 0.65, RSDR = 1.03, Horwitz’s Value = 2［1- 0.5 × log ( Y / 1000)］= 2.01
RSDR ＜ 2.01    ( Horwitz’s Value )
13 laboratories 
r =13.00, R= 20.73, RSDr = 0.48, RSDR = 0.77, Horwitz’s Value = 2［1- 0.5 × log ( Y / 1000)］= 2.01
RSDR ＜ 2.01    ( Horwitz’s Value )
Table 1c. TC-C

	                                       Material
Lab     /              Day 
	C 
	Yi 
	(Yi)2 
	Si 
	(Si)2 

	1 
AFSCA-BELGIQUE 
	1 
	946.1/947.3 
	950.9 
	904210.8 
	5.14 
	26.43 

	
	2 
	953.1/957.1 
	
	
	
	

	2 
LCCP-Salvador 
	1 
	951.9/955.6 
	952.5 
	907303.9 
	2.13 
	4.52 

	
	2 
	950.7/951.9 
	
	
	
	

	3 
BPI-Greece 
	1 
	957.4/955.2 
	957.2 
	916136.1 
	1.92 
	3.70 

	
	2 
	956.3/959.7 
	
	
	
	

	4 
AA-Spain 
	1 
	959.6/960.4 
	960.9 
	923280.8 
	1.65 
	2.73 

	
	2 
	963.3/960.2 
	
	
	
	

	5 
MDA-USA 
	1 
	937.1/949.8 
	945.5 
	893875.7 
	6.53 
	42.62 

	
	2 
	943.5/951.4 
	
	
	
	

	6 
BVL-Germany 
	1 
	959.9/957.8 
	958.4 
	918530.6 
	1.01 
	1.02 

	
	2 
	957.8/958.1 
	
	
	
	

	7
NPA-Romania 
	1 
	952.1/964.8 
	961.1 
	923665.2 
	11.56 
	133.68 

	
	2 
	975.8/951.6 
	
	
	
	

	8 
CRA-W-Belgium 
	1 
	962.0/944.8 
	953.4 
	909019.2 
	7.02 
	49.31 

	
	2 
	953.4/953.5 
	
	
	
	

	9 
RRL-China 
	1 
	964.0/973.7 
	960.3 
	922224.1 
	10.64 
	113.25 

	
	2 
	952.8/950.8 
	
	
	
	

	10 
JBL-China 
	1 
	957.7/960.7 
	958.6 
	918961.9 
	1.49 
	2.22 

	
	2 
	957.4/958.7 
	
	
	
	

	11 
BSHS-Thailand 
	1 
	950.5/945.6 
	946.0 
	894916.0 
	3.10 
	9.61 

	
	2 
	943.9/944.0 
	
	
	
	

	12 
ICAMA-China 
	1 
	955.7/961.1 
	960.6 
	922656.3 
	3.60 
	12.95 

	
	2 
	964.4/961.0 
	
	
	
	

	13 
BA-Germany 
	1 
	Not valid/959.3 
	958.9 
	919489.2 
	1.15 
	1.33 

	
	2 
	959.8/957.6 
	
	
	
	

	14
PTA-Indonesia 
	1 
	958.0/958.6 
	957.4 
	916519.0 
	4.79 
	22.92 

	
	2 
	962.1/950.7 
	
	
	
	


(1) Cochran’s test (p=14,n=4) 

C=Si2max/S3 = 0.314> 0.291(p=14, n=4, 5%) and  0.349 (p=14, n=4, 1%), this is a outlier, so delete the date from Maryland 
 After that: Cochran’s test (p=13,n=4) 

C= Si2max/S3 =0.348 > 0.307 (p=13, n=4, 5%), but < 0.369 (p=13, n=4, 1%), this is a straggler.
(2) Grubb’s test (p=14,n=4) 

Lower = ［Y –Yi(min)］/S = 1.95  <2.507 (p=14, 5%) 

Upper =  ［Yi(max)-Y］/S=  0.99＜2.507 (p=14, 5%)
After deleting the date from Maryland:
Grubb’s test (p=13,n=4)
Lower = ［Y –Yi(min)］/S = 2.31 < 2.462 (p=13, 5%) 
Upper =  ［Yi(max)-Y］/S= 0.97 <2.462 (p=13, 5%), 

(3) Calculation of  r and R
14 laboratories                                                                                    
r =15.45, R= 20.04, RSDr = 0.58, RSDR = 0.75, Horwitz’s Value = 2［1- 0.5 × log ( Y / 1000)］= 2.01
RSDR ＜ 2.01    ( Horwitz’s Value )
13 laboratories 
r =15.21, R= 18.40, RSDr = 0.57, RSDR = 0.69, Horwitz’s Value = 2［1- 0.5 × log ( Y / 1000)］= 2.01
RSDR ＜ 2.01    ( Horwitz’s Value )
Table 1d. TC-D

	                                        Material 
Lab                   /                 Day 
	D 
	Yi 
	(Yi)2 
	Si 
	(Si)2 

	1 
AFSCA-BELGIQUE 
	1 
	952.3/946.9 
	953.2 
	908590.2 
	4.74 
	22.47 

	
	2 
	957.5/956.1 
	
	
	
	

	2 
LCCP-Salvador 
	1 
	954.6/955.7 
	956.7 
	915227.1 
	4.39 
	19.31 

	
	2 
	953.3/963.1 
	
	
	
	

	3 
BPI-Greece 
	1 
	953.9/955.0 
	954.7 
	911404.4 
	1.33 
	1.77 

	
	2 
	956.4/953.4 
	
	
	
	

	4 
AA-Spain 
	1 
	957.8/955.7 
	957.9 
	917572.4 
	1.59 
	2.51 

	
	2 
	959.2/958.9 
	
	
	
	

	5 
MDA-USA 
	1 
	954.5/936.6 
	946.8
	896430.2
	9.08
	82.37

	
	2 
	954.4/941.7 
	
	
	
	

	6 
BVL-Germany 
	1 
	955.3/953.9 
	956.0 
	913936.0 
	2.92 
	8.55 

	
	2 
	960.3/954.5 
	
	
	
	

	7
NPA-Romania 
	1 
	952.3/967.5 
	965.7 
	932576.5 
	9.29 
	86.30 

	
	2 
	969.4/973.6 
	
	
	
	

	8 
CRA-W-Belgium 
	1 
	954.5/957.5 
	953.6 
	909305.3 
	3.41 
	11.62 

	
	2 
	953.0/949.3 
	
	
	
	

	9 
RRL-China 
	1 
	951.8/960.6 
	955.0 
	912072.8 
	4.41 
	19.43 

	
	2 
	956.5/951.2 
	
	
	
	

	10 
JBL-China 
	1 
	960.4/956.2 
	961.1 
	923665.2 
	4.75 
	22.58 

	
	2 
	960.1/967.6 
	
	
	
	

	11 
BSHS-Thailand 
	1 
	950.4/948.5 
	950.4 
	903212.6 
	2.78 
	7.74 

	
	2 
	948.3/954.3 
	
	
	
	

	12 
ICAMA-China 
	1 
	960.3/963.5 
	963.1 
	927609.8 
	1.94 
	3.75 

	
	2 
	964.6/964.1 
	
	
	
	

	13 
BA-Germany 
	1 
	957.7/957.8 
	958.7 
	919009.8 
	1.83 
	3.36 

	
	2 
	957.7/961.4 
	
	
	
	

	14
PTA-Indonesia 
	1 
	950.9/948.6 
	948.9 
	900363.8 
	5.33 
	28.36 

	
	2 
	954.3/941.7 
	
	
	
	


(1) Cochran’s test (p=14,n=4) 

C=Si2max/S3 = 0.27 < 0.291(p=14, n=4, 5%)
After  deleting the date from Maryland : Cochran’s test (p=13,n=4) 

C= Si2max/S3 =0.363> 0.307 (p=13, n=4, 5%), but < 0.369 (p=13, n=4, 1%), this is a straggler.
(2) Grubb’s test (p=14,n=4) 

Lower = ［Y –Yi(min)］/S = 1.71  <2.507 (p=14, 5%) 

Upper =  ［Yi(max)-Y］/S=  1.86＜2.507 (p=14, 5%)
After deleting the date from Maryland:
Grubb’s test (p=13,n=4)
Lower = ［Y –Yi(min)］/S = 1.59 < 2.462 (p=13, 5%) 
Upper =  ［Yi(max)-Y］/S= 1.91<2.462 (p=13, 5%), 

(3) Calculation of  r and R
14 laboratories                                                                                    
r =13.39, R= 18.83, RSDr = 0.50, RSDR = 0.70, Horwitz’s Value = 2［1- 0.5 × log ( Y / 1000)］= 2.01
RSDR ＜ 2.01    ( Horwitz’s Value )
13 laboratories 
r =11.97, R= 16.98, RSDr = 0.45, RSDR = 0.63, Horwitz’s Value = 2［1- 0.5 × log ( Y / 1000)］= 2.01
RSDR ＜ 2.01    ( Horwitz’s Value )
Table 1e. TC-E

	                                  Material 
Lab            /            Day 
	E 
	Yi 
	(Yi)2 
	Si 
	(Si)2 

	1 
AFSCA-BELGIQUE 
	1 
	955.2/955.6 
	956.1 
	914079.4 
	2.15 
	4.64 

	
	2 
	959.2/954.3 
	
	
	
	

	2 
LCCP-Salvador 
	1 
	952.1/950.3 
	953.0 
	908161.4 
	3.96 
	15.68 

	
	2 
	950.7/958.8 
	
	
	
	

	3 
BPI-Greece 
	1 
	956.7/959.0 
	957.2 
	916184.0 
	1.67 
	2.80 

	
	2 
	957.9/955.1 
	
	
	
	

	4 
AA-Spain 
	1 
	961.5/965.4 
	962.5 
	926310.0 
	2.30 
	5.27 

	
	2 
	962.9/960.0 
	
	
	
	

	5 
MDA-USA 
	1 
	945.4/928.7 
	940.3 
	884070.1 
	8.98 
	80.67 

	
	2 
	937.9/949.0 
	
	
	
	

	6 
BVL-Germany 
	1 
	961.6/958.0 
	957.6 
	916902.0 
	2.99 
	8.97 

	
	2 
	955.0/955.6 
	
	
	
	

	7
NPA-Romania 
	1 
	964.1/965.5 
	970.3 
	941530.6 
	6.66 
	44.40 

	
	2 
	973.6/978.1 
	
	
	
	

	8 
CRA-W-Belgium 
	1 
	935.3/948.5 
	947.3 
	897424.7 
	8.27 
	68.32 

	
	2 
	953.0/952.5 
	
	
	
	

	9 
RRL-China 
	1 
	960.0/959.5 
	957.0 
	915896.9 
	4.78 
	22.85 

	
	2 
	949.9/958.7 
	
	
	
	

	10 
JBL-China 
	1 
	963.6/965.7 
	967.1 
	935282.4 
	3.92 
	15.35 

	
	2 
	966.4/972.7 
	
	
	
	

	11 
BSHS-Thailand 
	1 
	951.8/941.8 
	947.4 
	897519.4 
	4.91 
	24.15 

	
	2 
	951.2/944.7 
	
	
	
	

	12 
ICAMA-China 
	1 
	963.8/963.4 
	963.4 
	928139.6 
	1.26 
	1.58 

	
	2 
	961.7/964.7 
	
	
	
	

	13 
BA-Germany 
	1 
	969.7/970.6 
	967.7 
	936394.9 
	3.16 
	10.01 

	
	2 
	963.6/966.8 
	
	
	
	

	14
PTA-Indonesia 
	1 
	946.5/944.5 
	943.8 
	890711.3 
	3.17 
	10.05 

	
	2 
	944.9/939.2 
	
	
	
	


(1) Cochran’s test (p=14,n=4) 

C=Si2max/S3 = 0.256< 0.291(p=14, n=4, 5%)
After  deleting the date from Maryland : Cochran’s test (p=13,n=4) 

C= Si2max/S3 =0.292<0.307 (p=13, n=4, 5%) 
(2) Grubb’s test (p=14,n=4) 

Lower = ［Y –Yi(min)］/S = 1.75  <2.507 (p=14, 5%) 

Upper =  ［Yi(max)-Y］/S=  1.49＜2.507 (p=14, 5%)
After deleting the date from Maryland:
Grubb’s test (p=13,n=4)
Lower = ［Y –Yi(min)］/S = 1.67 < 2.462 (p=13, 5%) 
Upper =  ［Yi(max)-Y］/S= 1.51<2.462 (p=13, 5%), 

(3) Calculation of  r and R
14 laboratories                                                                                    
r =13.28, R= 28.41, RSDr = 0.50, RSDR = 1.06, Horwitz’s Value = 2［1- 0.5 × log ( Y / 1000)］= 2.01
RSDR ＜ 2.01    ( Horwitz’s Value )
13 laboratories 
r =11.88, R= 25.54, RSDr = 0.44, RSDR = 0.95, Horwitz’s Value = 2［1- 0.5 × log ( Y / 1000)］= 2.01
RSDR ＜ 2.01    ( Horwitz’s Value )
Datas-HPLC results
Table 2a

	
	
	A
	A
	B
	B
	C
	C
	D
	D
	E
	E

	1 

	1
	79.9 
	95.8 
	79.6 
	96.0 
	79.4 
	96.3 
	79.5 
	96.8 
	80.0 
	95.7 

	
	2
	80.5 
	96.5 
	80.1 
	96.5 
	79.4 
	96.7 
	80.2 
	96.5 
	79.9 
	96.2 

	2 

	1
	80.1 
	97.9 
	80.1 
	98.0 
	80.3 
	98.5 
	79.4 
	98.3 
	80.1 
	97.8 

	
	2
	80.5 
	97.4 
	80.2 
	97.8 
	79.8 
	97.8 
	79.8 
	98.1 
	80.3 
	97.3 

	3 

	1
	80.6 
	97.1 
	79.9 
	97.2 
	80.7 
	96.7 
	80.4 
	97.3 
	81.4 
	96.7 

	
	　
	80.3 
	96.9 
	79.9 
	97.0 
	80.4 
	96.6 
	79.9 
	97.1 
	80.5 
	96.5 

	5 

	1
	80.6 
	97.1 
	80.3 
	97.2 
	79.7 
	97.6 
	80.0 
	97.3 
	80.1 
	97.0 

	
	2
	80.6 
	96.3 
	80.1 
	96.8 
	79.7 
	96.8 
	79.7 
	96.9 
	80.3 
	96.3 

	7

	1
	80.1 
	96.1 
	79.5 
	96.9 
	80.1 
	96.1 
	79.6 
	96.7 
	79.9 
	96.4 

	
	2
	80.1 
	96.2 
	79.4 
	96.7 
	79.9 
	96.1 
	79.5 
	96.7 
	79.8 
	96.6 

	8
	1
	81.2 
	96.3 
	81.1 
	97.3 
	80.4 
	96.7 
	80.6 
	96.7 
	80.9 
	96.2 

	
	2
	81.1 
	96.2 
	80.2 
	96.6 
	80.0 
	96.8 
	80.1 
	97.1 
	81.0 
	96.0 

	9
	1
	80.4 
	96.6 
	80.2 
	96.3 
	80.3 
	96.3 
	80.4 
	96.2 
	79.8 
	96.6 

	
	2
	80.5 
	96.4 
	79.6 
	96.6 
	80.2 
	95.9 
	80.4 
	96.1 
	79.6 
	96.5 

	10

	1
	80.4 
	96.2 
	80.1 
	96.7 
	79.6 
	96.7 
	79.7 
	96.8 
	80.3 
	96.2 

	
	2
	80.5 
	96.3 
	80.1 
	96.6 
	79.7 
	96.7 
	79.8 
	96.8 
	80.2 
	96.1 

	11
	1
	79.5 
	96.6 
	80.6 
	96.4 
	80.1 
	96.7 
	80.1 
	96.8 
	80.2 
	96.6 

	
	2
	79.6 
	96.7 
	80.4 
	96.3 
	79.4 
	96.9 
	80.1 
	96.1 
	80.2 
	96.8 

	12
	1
	80.4 
	96.3 
	80.0 
	96.9 
	80.6 
	96.2 
	80.1 
	96.6 
	80.2 
	96.9 

	
	2
	80.7 
	96.3 
	80.0 
	96.7 
	80.5 
	96.2 
	80.1 
	96.6 
	80.4 
	96.6 

	13
	1
	80.5 
	96.0 
	79.7 
	96.6 
	80.1 
	95.9 
	79.7 
	96.4 
	80.1 
	96.3 

	
	2
	80.4 
	96.2 
	79.8 
	96.6 
	80.2 
	96.0 
	79.7 
	96.5 
	80.0 
	96.5 

	14
	1
	80.1 
	96.7 
	79.7 
	96.9 
	80.3 
	96.2 
	80.4 
	96.3 
	79.6 
	96.7 

	
	2
	80.3 
	96.8 
	79.9 
	96.9 
	80.5 
	96.4 
	80.8 
	96.4 
	79.5 
	96.3 

	Yi
	80.36 
	96.53 
	80.02 
	96.82 
	80.06 
	96.61 
	79.99 
	96.78 
	80.18 
	96.52 

	Si
	0.39 
	0.48 
	0.38 
	0.46 
	0.39 
	0.61 
	0.38 
	0.54 
	0.45 
	0.44 

	RSD
	0.48 
	0.49 
	0.48 
	0.47 
	0.49 
	0.64 
	0.47 
	0.56 
	0.56 
	0.46 

	Lower
	2.16 
	1.46 
	1.71 
	1.78 
	1.73 
	1.13 
	1.63 
	1.34 
	1.46 
	1.94 

	Upper
	2.19 
	2.84 
	2.91 
	2.56 
	1.67 
	3.05 
	2.02 
	2.72 
	2.81 
	2.98 


Grubb’s test (p=95%,n=24) ---5 straggler, No outlier 

Lower = ［Y –Yi(min)］/S  should  <2.802 (p=24, 5%), <3.112 (p=24, 1%) 

Upper =  ［Yi(max)-Y］/S  should  <2.802 (p=24, 5%), <3.112 (p=24, 1%)
Table 2b

	
	
	A
	A
	B
	B
	C
	C
	D
	D
	E
	E

	1 

	1
	79.9 
	95.8 
	79.6 
	96.0 
	79.4 
	96.3 
	79.5 
	96.8 
	80.0 
	95.7 

	
	2
	80.5 
	96.5 
	80.1 
	96.5 
	79.4 
	96.7 
	80.2 
	96.5 
	79.9 
	96.2 

	2 

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	3 

	1
	80.6 
	97.1 
	79.9 
	97.2 
	80.7 
	96.7 
	80.4 
	97.3 
	81.4 
	96.7 

	
	　
	80.3 
	96.9 
	79.9 
	97.0 
	80.4 
	96.6 
	79.9 
	97.1 
	80.5 
	96.5 

	5 

	1
	80.6 
	97.1 
	80.3 
	97.2 
	79.7 
	97.6 
	80.0 
	97.3 
	80.1 
	97.0 

	
	2
	80.6 
	96.3 
	80.1 
	96.8 
	79.7 
	96.8 
	79.7 
	96.9 
	80.3 
	96.3 

	7

	1
	80.1 
	96.1 
	79.5 
	96.9 
	80.1 
	96.1 
	79.6 
	96.7 
	79.9 
	96.4 

	
	2
	80.1 
	96.2 
	79.4 
	96.7 
	79.9 
	96.1 
	79.5 
	96.7 
	79.8 
	96.6 

	8
	1
	81.2 
	96.3 
	81.1 
	97.3 
	80.4 
	96.7 
	80.6 
	96.7 
	80.9 
	96.2 

	
	2
	81.1 
	96.2 
	80.2 
	96.6 
	80.0 
	96.8 
	80.1 
	97.1 
	81.0 
	96.0 

	9
	1
	80.4 
	96.6 
	80.2 
	96.3 
	80.3 
	96.3 
	80.4 
	96.2 
	79.8 
	96.6 

	
	2
	80.5 
	96.4 
	79.6 
	96.6 
	80.2 
	95.9 
	80.4 
	96.1 
	79.6 
	96.5 

	10

	1
	80.4 
	96.2 
	80.1 
	96.7 
	79.6 
	96.7 
	79.7 
	96.8 
	80.3 
	96.2 

	
	2
	80.5 
	96.3 
	80.1 
	96.6 
	79.7 
	96.7 
	79.8 
	96.8 
	80.2 
	96.1 

	11
	1
	79.5 
	96.6 
	80.6 
	96.4 
	80.1 
	96.7 
	80.1 
	96.8 
	80.2 
	96.6 

	
	2
	79.6 
	96.7 
	80.4 
	96.3 
	79.4 
	96.9 
	80.1 
	96.1 
	80.2 
	96.8 

	12
	1
	80.4 
	96.3 
	80.0 
	96.9 
	80.6 
	96.2 
	80.1 
	96.6 
	80.2 
	96.9 

	
	2
	80.7 
	96.3 
	80.0 
	96.7 
	80.5 
	96.2 
	80.1 
	96.6 
	80.4 
	96.6 

	13
	1
	80.5 
	96.0 
	79.7 
	96.6 
	80.1 
	95.9 
	79.7 
	96.4 
	80.1 
	96.3 

	
	2
	80.4 
	96.2 
	79.8 
	96.6 
	80.2 
	96.0 
	79.7 
	96.5 
	80.0 
	96.5 

	14
	1
	80.1 
	96.7 
	79.7 
	96.9 
	80.3 
	96.2 
	80.4 
	96.3 
	79.6 
	96.7 

	
	2
	80.3 
	96.8 
	79.9 
	96.9 
	80.5 
	96.4 
	80.8 
	96.4 
	79.5 
	96.3 

	Yi
	80.37 
	96.43 
	80.01 
	96.72 
	80.06 
	96.47 
	80.03 
	96.65 
	80.17 
	96.43 

	Si
	0.40 
	0.34 
	0.40 
	0.32 
	0.40 
	0.39 
	0.37 
	0.35 
	0.47 
	0.31 

	RSD
	0.50 
	0.35 
	0.49 
	0.33 
	0.50 
	0.41 
	0.46 
	0.36 
	0.59 
	0.32 

	Lower
	2.10 
	1.77 
	1.62 
	2.21 
	1.68 
	1.41 
	1.46 
	1.72 
	1.39 
	2.46 

	Upper
	2.11 
	1.94 
	2.83 
	1.89 
	1.62 
	2.80 
	1.98 
	1.79 
	2.70 
	1.87 


Considering high value of  data of lab 2 delete it and calculate them again.
Grubb’s test (p=95%,n=22) ---1 straggler, No outlier 

Lower = ［Y –Yi(min)］/S  should  <2.758 (p=22, 5%), <3.06 (p=24, 1%) 

Upper =  ［Yi(max)-Y］/S  should  <2.758(p=22, 5%), <3.06 (p=24, 1%) 
7. Conclusion

1. When check the GC results, three outliers occurred using Cochrans’ Test (TC, USA Laboratory--Maryland Department of Agriculture). From the following original data, the repeatability of two parallel datas on different two days were not good. It may be because the consistency of system performance is not good enough or storage condition of sample is different or other reasons.  After deleting these datas, no outliers was found. 
	5
	1
	924.4
	924.2
	937.1
	954.5
	945.4

	MDA-USA
	1
	926.1
	925
	943.5
	954.4
	937.9

	
	2
	958.4
	948.9
	949.8
	936.6
	928.7

	
	2
	959
	955.4
	951.4
	941.7
	949

	
	Yi
	941.975
	943.1
	945.45
	946.8
	940.25

	
	Si
	19.32639
	16.00844
	6.528144
	9.075608
	8.981648

	
	RSD
	2.051688
	1.697427
	0.69048
	0.958556
	0.95524


2. When doing the GC test and using N2 as carrier(not Helium),  the retention times are ahead of expected time. But the results are also avaliable to use.
3. The internal standard method for the analysis of d-tetramethrin in technical materials meets the acceptable criteria to progress of a CIPAC method.

4. The calculated Reproducibility Standard Deviation (RSDR) meets the Horwitz criteria for technical materials.
Based on these results, we recommend that the d-tetramethrin method progress of a fully validated CIPAC method..
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