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Analytical strategy for the determination of non-steroidal anti-inflammatory drugs in plasma and improved analytical strategy for the determination of authorised and non-authorised non-steroidal anti-inflammatory drugs in milk by liquid chromatography tandem mass spectrometry

animals prior to slaughter. There are few analytical methods for the determination of 104 authorised and non-authorised NSAIDs in milk and usually analyse for only a few 105 residues. Those that have been described use LC-UV [Martin et al. 1983;Gallo et al. 106 2008;Feely et al. 2002;Rubb et al. 1995;De Veau et al. 1996], LC-MS [Gallo et al. 107 2008;Boner et al. 2003;Daeseleire et al. 2003;Malone et al. 2009;Dowling et al. 108 2009] and GC-MS [Dowling et al. 2008;Rubb et al. 1995]. A method by Gallo et al 109 [Gallo et al. 2008] is capable of analysing 16 NSAIDs in milk using two separate 110 analytical techniques and involves using a screening LC-DAD method with limits of 111 detection (LOD) of between 2-15 ng mL -1 and a runtime of 35 min with an 112 equilibration time of 15 min per injection. Confirmation is achieved using an LC Iontrap -MS/MS method with an LOD of 5 ng mL -1 except for flurbiprofen with a 114 runtime of 40 min per injection. The LC-MS method does not meet the requirements 115 for a confirmatory method according to Commission Decision 2002/657/EC and a 116 third analytical technique is required. A method by Stolker et al [Stolker et al. 2008] is 117 capable of analysing 20 NSAIDs in milk using a quantitative screening method 118 (UPLC-TOF-MS) with LOD's for specific NSAIDs such as NAP, PBZ and DCF at 119 12.5, 25 and 6.3 ng mL -1 and a runtime of 8.5 min per injection. The method cannot 120 meet the 5 ng mL -1 for NAP and PBZ or 0.1 ng mL -1 recently set for DCF and 121 additionally the analysis by TOF-MS, medium to high resolution of approximately 122 10,000 FWHM is not included in Commission Decision 2002/657/EC. 123 Other methods for the determination of NSAIDs in milk have limits of detection of 20 124 ng mL -1 for PBZ [Martin et al. 1983], 0.2 ng mL -1 for FLU and FLU-OH [Boner et al. 125 2003], 0.5 ug kg -1 for FLU, FLU-OH and 1 ug kg -1 for KPF [Daeseleire et al. 2003], 126 53.05, 15.82, 61.39, 45.04 ng mL -1 for TLF, MLX, 4-MAA and FLU-OH [Malone et (2.5). Calibration curves of plasma or milk were prepared by plotting the response 272 factor as a function of analyte concentration (0 to 20 ng mL -1 ) to quantify samples. The accuracy was determined using bovine plasma fortified at 5.0, 7.5 and 10.0 ng 407 mL -1 with CPF, DCF, IBP, KPF, MFN and PBZ. Mean corrected recoveries (n = 18) 408 determined in three separate assays in plasma (Table 3) were between 99 and 109 %.

409

The accuracy was determined using bovine milk fortified at 5.0, 7.5 and 10.0 ng mL -1 410 with CPF, DCF, IBP, KPF, MFN and PBZ and the mean corrected recoveries (n = 18) 411 determined in three separate assays in milk (Table 4) were between 74 and 109 %.

412

The accuracy was determined using bovine milk fortified at MRL levels of 7.5, 15 

  127 al. 2009], 0.46-2.86 ng mL -1 for CPF, DCF, MFN, niflumic acid (NIFLU), naproxen 128 , oxyphenylbutazone (OXYPHEN), PBZ and suxibuzone (SUXI) [Dowling et 129 al. 2009] 0.59, 2.09, 0.90 and 0.70 ng mL -1 for IBP, KPF, DCF and PBZ [Dowling , ethyl acetate, methanol, acetonitrile, acetic acid, hydrochloric acid (37 154 %), n-hexane and iso-octane (HiPerSolv grade) were obtained from BDH (Merck, 155 UK). CPF, DCF, IBP, MFN, FLU, KPF, MLX, TLF and PBZ were purchased from 156 Sigma (Sigma Aldrich, Ireland). FLU-OH was obtained as a gift from The 157 Community Reference Laboratory for NSAIDs in the EU in Germany. d 10 -PBZ was 158 obtained from Cambridge Isotope Labs (Cambridge Isotope Labs, USA). d 3 -MLX, d 3 -159 IBP and d 4 -DCF were obtained from CDN Isotopes (CDN Isotopes, Canada). d 3 -FLU 160 was obtained from Witega (Witega, Germany). d 4 -TLF was obtained as a gift from 161 Stormont, (Stormont, UK). Primary stock standard solutions (stable for 12 months) 162 were prepared in ethanol at a concentration of 1 mg mL -1 . Intermediate single 163 standard solutions (stable for 6 months) were prepared in methanol at a concentration 164 of 10 µg mL -1 . CPF, DCF, IBP, MFN, FLU, FLU-OH, KPF, TLF, MLX and PBZ 165 standard fortification solution for plasma (stable for 6 months) was prepared in 166 methanol at a concentration of 500 ng mL -1 from the 10 µg mL -1 intermediate stock 167 solution. Internal standard fortification solution for milk or plasma containing d 3 -168 MLX, d 4 -DCF, d 3 -IBP d 3 -FLU d 4 -TLF and d 10 -PBZ was prepared at a concentration 169 of 1.25 ug mL -1 . CPF, DCF, IBP, MFN, KPF and PBZ standard fortification solution 170 for milk (NMRL) was prepared in methanol at a concentration of 500 ng mL -1 from 171 the 10 µg mL -1 intermediate stock solution. MLX, FLU, FLU-OH and TLF standard 172 fortification solution for milk (MRL) was prepared in methanol at a concentration of 173 1.5, 4, 4 and 5 ug mL -1 . All standards were stored at 4 o C in the dark. Isolute TM Biotage, UK). Methanol:water (10:90, v/v) and 10 mM ascorbic acid 176 were used as solid phase extraction wash solvents. N-hexane:diethyl 177 ether:acetonitrile: methanol (45:45:7:3,v/v) was used as the solid phase extraction 178 elution solvent. Injection solvent was water:acetonitrile (90:10, v/v). of an Agilent 1200 Rapid Resolution LC equipped with a G1312B 182 Binary pump, G1316B-HiPALS SL autosampler and a G1316B-TCCSL column oven 183 (Agilent Ireland). The NSAIDs were chromatographed on a 1.8 µm Agilent Eclipse 184 Plus C 18 column (3.0 × 50 mm) (Agilent, Ireland) and the column temperature was 185 maintained at 55 o C. A gradient was applied with water containing 0.001 M acetic 186 acid and acetonitrile (90:10, v/v + 0.001 M acetic acid) (A) and acetonitrile (B) (Table 187 1). The total run time was 15 minutes. The injection volume was 15 µL. The mass 188 spectrometer used was a QTRAP 4000 with a TurboIonSpray source from Applied 189 Biosystems (Applied Biosystems/MDS-Sciex, Canada). The MS was controlled by 190 version 1.5 of Analyst software. The described LC-MS/MS system was shown to be 191 suitable for the analysis of NSAIDs in plasma (Figure 2-7) and milk (Figure 2-11). performed using negative ion electrospray MS/MS in multiple 195 reaction monitoring (MRM) mode. The collision voltages were optimised as shown 196 (

  ) were aliquoted into 50 mL polypropylene tubes. The plasma 211 aliquots (5 mL) were fortified with internal standard at levels corresponding to 15 ng 212 mL -1 by adding a 60 µL portion of a 1.25 ug mL -1 mix solution of d 3 -MLX, d 4 -DCF, 213 d 3 -IBP, d 3 -FLU, d 4 -TLF and d 10 -PBZ. Samples were fortified at levels corresponding 214 to 5, 7.5 and 10 ng mL -1 by adding 50, 75 and 100 µL portions of a 500 ng mL -1 215 solution of CPF, DCF, IBP, MFN, KPF and PBZ. After fortification, samples were 216 held for 15 min prior to extraction. Hydrochloric acid (500 µL, 1 M) was added to the 217 plasma samples and they were left to stand at room temperature (10 min). Acetonitrile 218 (5 mL) was added and the samples were vortexed (30 sec), centrifuged (3568 × g, 10 219 min, 4 o C) and the supernatant was transferred to a clean polypropylene tube. 10 mM 220 ascorbic acid ( 15 mL) was added and the samples were vortexed (30 sec) and the 221 pH of the samples were checked to ensure they were at pH 3 before proceeding to the 222 solid phase extraction (SPE) stage. v/v). The eluates were reduced to dryness under nitrogen 248 without heat before re-dissolving in 150 µL of water:acetonitrile (90:10, v/v) and 249 vortexed (1 min). An aliquot (15 µL) was injected on the LC column. curves were prepared and used for quantification. Control 253 plasma/milk previously tested and shown to contain no residues was prepared as 254 above (2.4). One control plasma sample and one control milk was used for each 255 calibration standard level. Plasma samples (5 mL) or milk samples (5 mL) were 256 aliquoted into 50 mL polypropylene tubes. Individual plasma or milk samples were 257 fortified with internal standard at levels corresponding to 15 ng mL -1 by adding a 60 258 µL portion of a 1.25 ug mL -1 mix solution of d 3 -MLX, d 4 -DCF, d 3 -IBP, d 3 -FLU, d 4 -259 TLF and d 10 -PBZ. Plasma samples were fortified at levels corresponding to 0, 5, 7.5, 260 10 and 20 ng mL -1 by adding 0, 50, 75, 100 and 200 µL portions of a 500 ng mL -1 261 standard solution of CPF, DCF, IB, KPF, MFN and PBZ. After fortification, plasma 262 samples were held for 15 min prior to the extraction procedure as described above 263 (2.5). Milk samples were fortified at levels corresponding to 0, 5, 7.5, 10 and 20 ng 264 mL -1 by adding 0, 50, 75, 100 and 200 µL portions of a 500 ng mL -1 standard solution 265 of CPF, DCF, IBP, MFN, KPF and PBZ (NMRL solution) and at levels 266 corresponding to 0, 7.5, 15, 22.5, 30, 60 ng mL -1 of MLX, 0, 20, 40, 60, 80 and 160 267 ng mL -1 FLU and FLU-OH and 0. 25, 50, 75, 100 and 200 ng mL -1 of TLF.268 by adding 0, 25, 50, 75, 100 and 200 µL portions of a 1.5, 4, 4, 5 ug mL -1 standard 269 solution of MLX, FLU, FLU-OH and TLF (MRL solution). After fortification, milk 270 samples were held for 15 min prior to the extraction procedure as described above 271

  LC-MS/MS itself offers a high degree of selectivity and specificity.386To establish the selectivity/specificity of the method, a variety of plasma and milk 387 samples were fortified with analytes and internal standards and non-fortified samples 388 were also analysed. No interfering peaks were observed at the retention time of the 389 analytes. To further test specificity in plasma and milk, samples were also fortified 390 with 5.0 ng mL -1 of naproxen (NAP), niflumic acid (NIFLU), oxyphenylbutazone 391 (OXYPHEN) and suxibuzone (SUXI). No interfering peaks were observed at the chromatographic response in plasma was tested with matrix 396 matched curves using 5 calibration points in the concentration range of 0 to 20 ng mL - 397 1 when fortified with CPF, DCF, IBP, KPF, MFN and PBZ. The linearity of the 398 chromatographic response in milk was tested with matrix matched curves using 5 399 calibration points in the concentration range of 0 to 20 ng mL -1 when fortified with 400 CPF, DCF, IBP, KPF, MFN and PBZ (NMRL substances). For MRL substances the 401 linearity of the chromatographic response in milk was tested with matrix matched 402 curves using 5 calibration points in the concentration range of 0 to 30 ng mL -1 for 403 MLX, 0 to 160 ng mL -1 for FLU and FLU-OH and 0 to 100 ng mL -1 for TLF. Overall 404 the regression coefficients (r 2 ) were ≥ 0.98 except for FLU-OH. The regression 405 Accuracy 406

  413and 22.5 ng mL -1 for MLX, at 20, 40 and 60 ng mL -1 with FLU and FLU-OH and 414 fortified at 25, 50 and 75 ng mL -1 with TLF and the mean corrected recovery (n = 18) 415 of the analytes, determined in three separate assays in milk (

  in this study has been used to evaluate the presence of CPF, 488 DCF, IBP, KPF, MFN, PBZ, FLU, FLU-OH, TLF and MLX in bovine milk and CPF, 489 DCF, IBP, KPF, MFN and PBZ in plasma. In monitoring for these substances in 490 either matrix at our laboratory it was possible to detect the precursor ion and two 491 daughter ions (at 5 ng mL -1 ) in multiple reaction monitoring mode except for IBP and 492 KPF. Furthermore the product ion ratio requirement was also met. The method has 493 been carried out by different analysts under varying environmental conditions and the 494 to be robust. To demonstrate the applicability of the method milk 495 samples taken from animals treated with MLX and FLU-OH obtained from the 496 Community Reference Laboratory in Berlin were tested. These samples had assigned 497 values ranging from 5-15 ng mL -1 . The samples were analysed by the method 498 developed in this study and all samples were found to contain 5 ng mL -1 of FLUsimple, sensitive and selective LC-MS/MS method for the determination of 503 CPF, DCF, IBP, KPF, MFN and PBZ in bovine plasma and CPF, DCF, IBP, KPF, 504 MFN, PBZ, FLU, FLU-OH, TLF and MLX in bovine milk has been developed. The 505 LC-MS/MS method provided quantitative confirmatory data for the analysis of bovine 506 milk for CPF, DCF, MFN, PBZ, FLU, FLU-OH, TLF and MLX. The method allows 507 the analysis of a wide variety of drugs from different NSAID sub-classes such as CPF, 508 IBP and KPF (arylpropionic acid derivatives), PBZ (pyrazolidinedione derivatives) 509 DCF, MFN and TLF (anthranilic derivatives) and FLU and FLU-OH (nicotinic acid 510 derivatives) and MLX (oxicam derivative

Fig

  Fig. 1 Structures of the NSAIDs

  Fig.3A. Chromatogram of negative control milk (3A) and plasma (3C) fortified at 15 ng mL -1 with internal standard d 4 -DCF and fortified at 5 ng mL -1 with DCF in milk (3B) and plasma (3D)

  Fig.4A. Chromatogram of negative control milk (4A) and plasma (4C) fortified at 15 ng mL -1 with internal standard d 3 -IBU and fortified at 5 ng mL -1 with IBP in milk (4B) and plasma (4D).

  Fig.5A. Chromatogram of negative control milk (5A) and plasma (5C) fortified at 15 ng mL -1 with internal standard d 3 -IBU and fortified at 5 ng mL -1 with KPF in milk (5B) and plasma (5D).

  Fig.6A. Chromatogram of negative control milk (6A) and plasma (6C) fortified at 15 ng mL -1 with internal standard d 4 -TLF and fortified at 5 ng mL -1 with MFN in milk (6B) and plasma (6D).

Fig. 7A .

 7A Fig.7A. Chromatogram of negative control milk (7A) and plasma (7C) fortified at 15 ng mL -1 with internal standard d 10 -PBZ and fortified at 5 ng mL -1 with PBZ in milk (7B) and plasma (7D)

Fig. 8A .

 8A Fig. 8A. Chromatogram of Negative Control milk (8A) fortified at 15 ng mL -1 with internal standard d 3 -MLX and fortified at 7.5 ng mL -1 with MLX (8B)

  Fig. 9A. Chromatogram of negative control milk (9A) fortified at 15 ng mL -1 with internal standard d 3 -FLU and fortified at 20 ng mL -1 with FLU (9B)

  Fig. 10A. Chromatogram of negative control milk (10 A) fortified at 15 ng mL -1 with internal standard d 3 -FLU and fortified at 20 ng mL -1 with FLU-OH (10B)

Fig. 11A .

 11A Fig. 11A. Chromatogram of negative control milk (11A) fortified at 15 ng mL -1 with internal standard d 4 -TLF and fortified at 25 ng mL -1 with TLF (11B)

  d 3 -IBP was used as internal standard (I.S) for CPF, IBP and KPF, d 4 -DCF was used as I.S for DCF, d 10 -PBZ was used as I.S for PBZ, d 3 -FLU was used as I.S for FLU and FLU-OH. d 4 -TLF was used as I.S for MFN and TLF. d 3 -MLX was used as I.S for MLX.

Table 2

 2 

	197	). Each transition was performed with a 13 msec dwell time and a pause time
		of 3 msec. The MS/MS detector conditions were as follows: Ion mode electrospray
	199	

198

negative; curtain gas 45 psi; ion spray voltage 4400 V; temperature 650 o C; ion source

Table 4

 4 The precision of the method, expressed as RSD values for the within-lab 420 reproducibility of CPF, DCF, IBP, MFN and PBZ in plasma was less than 16 % 421 (Table3). No deuterated analogue was available for CPF,MFN, KPF and FLU-OH in 

	) were between 73

427

the within-lab reproducibility of MLX, FLU and TLF when fortified into milk was 428 less than 10 % except for FLU-OH which was less 25 % (Table

4

). A one way 429 analysis of variance was carried out at each of the fortification levels to separate out 430 estimates for within run, between run and total variance of the method and the results 431 are shown in Tables

3 and 4

. Commission Decision 2002/ 657/EC states that the 432 precision for quantitative methods for mass fractions lower than 100 ng mL -1 , the 433 application of the Horwitz Equation gives unacceptable high values. Therefore, the 434 RSD values for concentrations lower than 100 ng mL -1 shall be as low as possible.

437

The decision limit (CCα) is defined as the limit above which it can be concluded with 438 an error probability of α, that a sample contains the analyte. In general, for non-MRL 442 CCα is the concentration corresponding to the intercept + 2.33 times the standard 443 error of the intercept. CCβ is the concentration corresponding to the signal at CCα + 453 IBP, KPF, MFN and PBZ respectively. Non authorised substances in milk were 454 fortified at 1, 1.5 and 2 times the minimum required performance level of 5 ng mL -1 455 set for CPF, DCF, IBP, KPF,

MFN and PBZ. CCα values of 2.11, 0.83, 0.47, 1.63, 456 

0.92 and 0.55 ng mL -1 were determined for CPF, DCF, IBP, KPF,

MFN and PBZ. 457 

CCβ values of 3.59, 1.41, 0.80, 2.77, 1.56 and 0.94 ng mL -1 were determined for CPF, 458 DCF, IBP, KPF, MFN and PBZ. In the case of substances which have MRLs (MLX, 459 FLU, FLU-OH and TLF) fortification was at 0.5, 1 and 1.5 times the corresponding 460 MRL. The decision limit (CCα) is calculated by analysing the 18 milk samples 461 fortified at the MRL over three days, and using the concentration at the permitted limit 479 CPF, DCF, IBP, KPF, MFN and PBZ. The measurement uncertainty of the method in 480 milk was estimated at

50, 34, 36, 48, 20, 24, 16, 75, 24 

and 30 % for CPF, DCF, IBP, 481 KPF, MFN, PBZ, FLU, FLU-OH, TLF and MLX.
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  mL -1 for IBP and KPF in milk. There is no published method available to the 520 best of our knowledge for the simultaneous determination of CPF, DCF, IBP, KPF, 521 MFN and PBZ in bovine plasma that purifies sample extracts using Evolute TM ABN The objective of the work to anticipate the requirements of the future where

	chromatography-tandem mass spectrometry. Food Additives and Contaminants 25: Structure f: Phenylbutazone Structure h: Hydroxy-Flunixin of 5 ng 522 567 683 727 728 761 762 1497-1508 729 763 568 684 730 764
	569 685 523 524 686 570 571 687	solid phase extraction cartridges. This study describes the first such sensitive and Dowling G, Gallo P, Malone M, Regan L. 2009. Rapid confirmatory analysis of non-Structure a: Carprofen O N H selective methodology. This is also the first time that a rapid multi-residue steroidal anti-inflammatory drugs in bovine milk by rapid resolution liquid chromatography tandem mass spectrometry. J. Chromatogr. A.1216:8117-8131 H O H O O O O
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	516 541 542 585 717 718 751 785 752 786 719 754 720 753 787	on previous work carried out utilising this cartridge chemistry. This is the first time that FLU, TLF, FLU-OH, IBP, KPF and MLX have been purified from milk using achieved. The objective of the work to validate an analytical strategy for these residues in bovine plasma and milk that meet EU target levels according to the serum albumin as a ligand in affinity chromatographic clean-up of non-steroidal anti-inflammatory drugs from bovine plasma. Chromatographia. 60:253-257
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	722 756 543 723 757	requirements in Commission Decision 2002/657/EC therefore has also been achieved
	519 724 758 544 588 725 759	successfully.
	726 760	
		22 24 29 31 32

). There is no published method available to 511 the best of our knowledge for the simultaneous determination of authorised and non-512 authorised NSAIDs such as CPF, DCF, IBP, KPF, MFN, PBZ, FLU, FLU-OH, TLF 517 Evolute ABN TM solid phase extraction cartridges simultaneously with other NSAIDs. 518 This is the first time that a method is available that meets the minimum requirements 527 shows that suitable sensitivity was obtained and that the method performs very well in 528 terms of accuracy and within-laboratory reproducibility. The developed method was 529 evaluated by comparison of results when method was performed by different analysts 530 under different environmental conditions, using different batches of reagents and solid 531 phase extraction cartridges. The results (unpublished data) were highly acceptable 532 providing evidence of the development of a rugged analytical method in this study. 533 Recently it was proposed by Community Reference Laboratories (CRLs) in Europe 534 that laboratories should be capable of monitoring for NSAIDS at a level of 5 ng mL -1 535 in EU member states where no MRL exists in plasma or milk and this study shows 536 that these limits can be reached using the developed analytical strategy [SANCO 537 2004]. 574 European Commission. 1990. Council Regulation 2377/90/EEC. Off. J. Eur. 575 Communities 1990; L224:1-8 576 European Commission. 2004. Council Regulation 324/2004/EC. Off. J. Eur. 577 Communities 2004; L58: 16-578 European Commission. 2005. Council Regulation 869/2005/EC. Off. J. Eur. 579 Communities 2005; L145: 19-580 Feely WF, Chester-Yansen C, Thompson K, Campbell JW, Boner PL, Liu DD, 581 Crouch LS. 2002. Flunixin residues in milk after intravenous treatment of dairy cattle 586 Gallo P, Fabbrocino S, Vinci F, Fiori M, Danese V, Serpe L. 2008. Confirmatory 587 identification of 16 non-steroidal anti-inflammatory drugs in raw milk by liquid

Table 1 :

 1 LC gradient profile for determination of CPF, DCF, IBP, KPF, MFN, PBZ, FLU, FLU-OH, TLF and MLX

														d4-Tolfenamic Acid
	11 A													
										66				
	0.94													
	Intensity, cps						6.35						
	0.43													
							5.28							
								7.16	8.42					
											9.49			
								7.44						
	0.18	1.41	2.13	2.33 2.61	4.24 3.84 3.74 3.08	4.74	5.98 5.83	6.74	7.64	8.98	10.18 9.65 10.68	12.00	12.36 12.84 13.00	14.57 13.73
	11 B													
	Intensity, cps Intensity, cps													
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Table 2 :

 2 MS/MS parameters for determination of CPF, DCF, IBP, KPF, MFN, PBZ, FLU, FLU-OH, TLF and MLX

		Collision
	Collision	Cell Exit
	Energy	Potential

Table 3 :

 3 Intra-and inter-assay variation for accuracy of CPF, DCF, IBP, KPF, MFN,

	PBZ, in plasma					
		Fortification				
	Analyte	level	Accuracy	Within Run Between Run	Total
		(ng mL -1 )		CV	CV	CV
			(%)	(%)	(%)	(%)
	CPF	5	104	18.8	9.2	20.9
		7.5	99	7.1	9.6	12.0
		10	101	11.0	6.6	12.8
	Combined	5,7.5,10				15.2
	Variance					
	DCF	5	106	4.0	2.1	4.5
		7.5	102	3.0	2.3	11.9
		10	101	3.9	1.2	12.8
	Combined	5,7.5,10				4.1
	Variance					
	IBP	5	104	4.4	0.0	4.4
		7.5	103	4.3	4.2	6.0
		10	100	3.8	0.9	3.9
	Combined	5,7.5,10				4.8
	Variance					
	KPF	5	108	8.4	3.8	9.2
		7.5	104	5.4	7.2	9.0
		10	103	3.2	0.0	3.2
	Combined	5,7.5,10				7.1
	Variance					
	MFN	5	103	7.0	4.3	8.2
		7.5	103	4.2	4.0	5.8
		10	99	2.3	3.0	3.8
	Combined	5,7.5,10				5.9
	Variance					
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Table 4 :

 4 Intra-and inter-assay variation for accuracy of CPF, DCF, IBP, KPF, MFN, PBZ, FLU, FLU-OH, TLF and MLX in milk

		Fortification				
	Analyte	level	Accuracy	Within Run Between Run	Total
		(ng mL -1 )		CV	CV	CV
			(%)	(%)	(%)	(%)
	CPF	5	103	5.2	7.1	8.8
		7.5	108	11.3	15.4	19.1
		10	101	12.6	15.0	19.6
	Combined	5,7.5,10				15.8
	Variance					
	DCF	5	92	4.5	13.9	14.6
		7.5	106	5.8	9.5	11.1
		10	103	5.3	4.1	6.7
	Combined	5,7.5,10				10.8
	Variance					
	IBP	5	81	2.7	15.0	15.2
		7.5	99	3.0	6.4	7.1
		10	104	3.4	12.0	12.5
	Combined	5,7.5,10				11.6
	Variance					
	KPF	5	107	3.6	20.2	20.6
		7.5	93	8.1	6.3	10.3
		10	106	13.9	7.3	15.7
	Combined	5,7.5,10				15.5
	Variance					
	MFN	5	74	5.3	3.3	6.2
		7.5	103	5.9	6.0	5.9
		10	109	3.1	7.8	8.1
	Combined	5,7.5,10				6.7
	Variance					

Table 5 :

 5 Calculated CCα and CCβ values for plasma

	Page 51 of 52	Food Additives and Contaminants
		CCα	CCβ
		(ng mL -1 )	(ng mL -1 )
	CPF	1.80	3.07
	DCF	0.58	0.99
	IBP	0.71	1.22
	KPF	0.87	1.49
	MFN	0.70	1.20
	PBZ	1.19	2.02
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Table 6 :

 6 Calculated CCα and CCβ values for milk

			Page 52 of 52
		CCα	CCβ
		(ng mL -1 )	(ng mL -1 )
	CPF	2.11	3.59
	DCF	0.83	1.41
	IBP	0.47	0.80
	KPF	1.63	2.77
	MFN	0.92	1.56
	PBZ	0.55	0.94
	FLU	42.89	45.78
	FLU-OH	55.76	71.50
	TLF	54.45	58.90
	MLX	17.57	20.13
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