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Introduction

Sport is a common world-wide leisure activity. During the last decades various nutritional supplements promoting muscle strength and supporting regeneration of human body after physical performance have been introduced on a market. These products are currently used not only by professional athletes, but also by many people for various leisure sport activities. [START_REF] Geyer | Positive Dopingfälle mit Norandrosteron durch verunreinigte Nahrungsergänzungsmittel[END_REF] reported a significant problem regarding the quality of some nutritional supplements was the cross-contamination with anabolic steroids. Additionally there are some producers that adulterate nutritional supplements i.e. illegally add anabolic steroids into their products to support a muscle growth effect and consequently increase sales. High amounts of anabolic steroids can be found in these samples [START_REF] Geyer | High doses of the anabolic steroid metandienone found in dietary supplements[END_REF][START_REF] Parr | High amounts of 17-methylated anabolic-androgenic steroids in effervescent tablets on the dietary supplement market[END_REF]. Anabolic steroids may enhance muscle growth, but their non-supervised use may lead to serious health problems (e.g. kidney or liver cancer) and therefore their application other than for therapeutic and medical usage is not allowed in the European Union. For this reason the Czech Agriculture and Food Inspection Authority (CAFIA) established a national monitoring programme to check for the presence of anabolic steroids in nutritional supplements and developed an analytical method to test for a spectrum of compounds preferably which are specified in the Prohibited list of substances published by World Anti-Doping Agency (WADA 2007).

Several analytical methods for the determination of anabolic steroids in nutritional supplements have been described [START_REF] Cock | Detection and determination of anabolic steroids in nutritional supplements[END_REF][START_REF] Thuyne | Validation of a GC-MS screening method for anabolizing agents in solid nutritional supplements[END_REF][START_REF] Thuyne | Validation of a GC-MS screening method for anabolizing agents in aqueous nutritional supplements[END_REF]Parr 2004). These methods usually include dissolution of the sample in an alkaline medium (e.g. solution of sodium hydroxide) followed by extraction with n-pentane and finally derivatization of target compounds before GC-MS analysis. In this paper, a simple and effective analytical approach employing ethyl acetate extraction, dispersive solid phase extraction (SPE) clean-up using primary secondary amine (PSA) followed by analysis of underivatised compounds using comprehensive two dimensional gas chromatography with time-of-flight mass spectrometric detection (GCxGC-TOF MS) is presented. This method was validated for the determination of 25 anabolic steroids and related compounds specified on the WADA list in two types of solid nutritional supplements: (i) protein concentrate and (ii) creatine monohydrate.

Materials and Methods

Reference standards and chemicals

A total 25 compounds were included in the method (Table I). Steroid standards were obtained from Steraloids Inc. (USA) except for metandienone (Cerilliant, USA), trenbolone acetate and testosteron 17-propionate (Dr. Ehrenstorfer, Germany), oxandrolone, oxymetholone and boldenone (Alltech -Applied Science Labs, USA) and nandrolone, progesterone, testosterone and 17α-methyltestosterone (Riedel-de Haën / Sigma-Aldrich, Germany). Organic solvents ethyl acetate and methanol for trace analysis (Lab-Scan, Ireland) were used. Primary secondary amine (Bondesil PSA, particle size 40 µm) for clean-up of ethyl acetate extracts was supplied by Varian Inc., USA.

[Insert Table I about here]

Materials

Two different types of solid nutritional supplements (protein concentrate and creatine monohydrate) that are commonly sold and/or used in fitness centres were selected for I) were prepared by dilution of solid standards in ethyl acetate except for fluoxymesterone, methylandrostenediol, oxandrolone and 5-androsten-3β,17β-diol where mixture ethyl acetate : methanol (1 : 1) was used. These stock solutions were diluted with ethyl acetate to obtain standard mixture STD1 (concentrations 1.090 -27.324 µg.ml -1 ).

Working solutions STD2 -STD6 were prepared by dilution STD1 with ethyl acetate as follows: STD2 = STD1:ethyl acetate, 1:1, v/v; STD3 = STD1:ethyl acetate, 1:4, v/v; STD4 = STD1:ethyl acetate, 1:9, v/v; STD5 = STD1:ethyl acetate, 1:24, v/v; and STD6 = STD1:ethyl acetate, 1:69, v/v. Sample preparation. A sample of protein concentrate (1 g) was weighed into a 10 ml conical -bottom polypropylene centrifuge tube with a screw cap. A 5 ml amount of ethyl acetate was added and a mixture was shaken vigorously for 0.5 min and then treated in an ultrasonic bath for 5 min. To separate insoluble solid particles of mixture tube was centrifuged at 8000 g for 5 min. Approximately of 5 ml liquid phase was transferred into a second centrifuge tube containing 0.25 g primary secondary amine (PSA). To the remaining part of the sample in the first tube second portion (5 ml) of ethyl acetate was added and mixture was subjected to the same procedure (shaker 0.5 min, ultrasonic bath 5 min, centrifuge 8000 g / 5 min). The combined crude extracts (approximately 10 ml in total) were shaken for 0.5 min with PSA and centrifuged (8000 g, 5 min). Clean extract was transferred into conical -bottom flask (50 ml) and ethyl acetate was evaporated (230 mbar, 38 o C) nearly to dryness. The residual solvent was removed with a gentle stream of nitrogen and the residue was re-dissolved in 1 ml ethyl acetate. Before injection (1 µl) into the GCxGC-TOF MS extract was filtrated through PTFE membrane filter. Because creatine monohydrate (commercial product) was a pure substance insoluble in ethyl acetate cleaning step with PSA was omitted in this case due to the absence of co-extracted matrix components. The other two types of nutritional supplements analysed within the monitoring programme were treated either with or without PSA clean-up. While nutritional supplements which contain synephrine (i.e. "fat burners") were extracted as protein concentrates because of their complex matrix composition, creatine pyruvate samples were prepared without PSA in the same way as creatine monohydrate because of their physical and chemical similarity.

Preparation of matrix-matched standards. To minimize bias resulting from different amounts of analyte transferred from injection liner to the 1st capillary column due to so-called matrix effects [START_REF] Erney | Matrix-induced peak enhancement of pesticides in gas chromatography: Is there a solution[END_REF][START_REF] Hajšlová | Review: Matrix effects in (ultra)trace analysis of pesticide residues in food and biotic matrices[END_REF]) matrix-matched standards were prepared for compensation of these effects and evaluation of analyte recovery associated with the whole analytical method and evaluation of detection limits. A 1 g amount of a corresponding blank matrix (e.g. protein concentrate without steroids) was subjected to the procedure described in the paragraph Sample preparation. Dry residue after clean-up of crude extract and removal of ethyl acetate was redissolved in 1 ml of corresponding working solution (STD3, STD5 or STD6) and filtrated through PTFE membrane filter prior to the injection (1 µl) into the GCxGC-TOF MS. Validation procedure. A series of ten samples spiked with 200 µl STD1 before addition of extraction solvent was realised for both types of nutritional supplements (i.e. protein concentrate and creatine monohydrate). Samples were processed by the analytical method described in above paragraph (concentration of target analytes before injection into the GCxGC-TOF MS corresponded to STD3 i.e. it was 0.218 -5.465 mg.kg -1 , see Table II ). In each series repeatability expressed as relative standard deviation (RSD, %) of sample concentration was calculated. For calculation of analyte recovery concentration in spiked samples was compared with that of in matrix-matched standard (concentration level STD3) injected into GCxGC-TOF MS before and after a series of ten spiked samples. The limits of detection (LODs) were evaluated from a chromatographic records of matrix-matched standards (STD5 -STD6) and represented the concentration of analyte that generated a response for which average signal-to-noise ratio S/N = 3 was achieved. Reporting limit represents the lowest level at which analytes are reported as absolute numbers [START_REF] Sanco | Quality control procedures for pesticide residue analysis. Guidelines for residues monitoring in the European Union[END_REF]. According to this document reporting limit was considered as practical limit of quantification (LOQ) i.e. represented the minimum concentration of analyte that can be quantified with acceptable accuracy and precision whereas it is not lower than the corresponding lowest calibrated level (LCL). LCL was assessed as the lowest concentration of analyte with which the determination system was successfully calibrated, i.e. analyte response remained measurable throughout the analysis batch, whereas LCL is at least equal or higher than 3 x LOD. As described in the mentioned document [START_REF] Sanco | Quality control procedures for pesticide residue analysis. Guidelines for residues monitoring in the European Union[END_REF] for EU monitoring purposes where samples for surveys are analysed over a 12-month period, the same reporting limit should be achievable throughout the whole year.

Separation and detection. Sample analysis was performed using

Results and Discussion

Optimisation of sample preparation step

Due to the physico-chemical properties of the steroids, ethyl acetate was selected for sample extraction as a moderately polar solvent. Common laboratory procedures (shaking and ultrasonic treatment of sample) were used for improvement of dissolving of steroids in the solvent. For removing matrix components isolated together with target compounds from a sample a suitable clean-up procedure was searched. Analysis of crude extract of protein concentrate carried out using two dimensional gas chromatography with time-of-flight mass detection showed relatively large amount of fatty acids (palmitic acid, stearic acid), compounds related to saccharides (1,6-anhydro-D-glucopyranose, 1,6-anhydro-Dgalactofuranose) and aromatic compounds (vanillin, 4-hydroxy-2-methoxycinnamaldehyde) (Fig. 1A). All of these compounds were reliably identified, i.e. high match between measured and library spectra was achieved, using deconvolution algorithm of ChromaTOF software.

These coextractives (especially fatty acids) may create deposits in an injection liner and also in first part of capillary column and therefore negatively affect chromatographic separation as well as quantification of target compounds. There are several clean-up procedures that may help to remove co-extracted compounds from crude extracts. As described in previous studies liquid-liquid partition (Parr 2004[START_REF] Thuyne | Validation of a GC-MS screening method for anabolizing agents in solid nutritional supplements[END_REF] introduced as a part of so called QuEChERS (Quick, Easy, Cheap, Effective, Rugged, Safe) multiresidue method for determination of pesticide residues in plant matrices [START_REF] Anastassiades | Fast and easy multiresidue method employing acetonitrile extraction / partitioning and "dispersive solid-phase extraction" for the determination of pesticide residues in produce[END_REF]. As described by authors of the mentioned method dispersive SPE employing primary secondary amine (PSA) as sorbent can effectively remove (due to interactions with chemicals by hydrogen bonding) polar compounds like organic acids, fatty acids, sugars, pigments etc.

As shown in Fig. 1B, in case of our method PSA substantially reduced content of 1,6-anhydro-D-glucopyranose,1,6-anhydro-D-galactofuranose, 4-hydroxy-2-methoxycinnam aldehyde and partly also fatty acids and vanillin.

[Insert Figure 1 about here]

The potential of the GCxGC-TOF MS technique is fully demonstrated in the unique identification of steroids at trace concentration levels. Due to compression of elution zones during modulation, analyte peaks in a second dimension are narrower than in a conventional one dimensional GC system. Therefore signal-to-noise (S/N) ratios are substantially higher and limits of detection are lower (Fig. 2). Further important feature of two dimensional chromatography in comparison with a conventional GC employed in other studies [START_REF] Cock | Detection and determination of anabolic steroids in nutritional supplements[END_REF], Parr 2004[START_REF] Thuyne | Validation of a GC-MS screening method for anabolizing agents in solid nutritional supplements[END_REF]) is enhanced chromatographic resolution of compounds that is achieved as result of sample separation performed in two capillary columns with different polarities. For separation of steroids combination of non-polar DB-5 MS column (5% phenylmethylpolysiloxane) in the 1st dimension and moderately polar BPX-50 column (50% phenyl polysilphenylene -siloxane) in the second dimension was recognized as the most convenient. As shown in Fig. 3 steroids were successfully separated from co-extracted matrix components and also in spite of similar chemical structures and physico-chemical properties all of 25 target compounds were separated from each other. The essential and key advantage of time-of-flight mass spectrometry is a collection of full mass spectra during the whole analytical run. This fact together with data processing employing deconvolution algorithm that enable reveal identity of potentially co-eluted compounds substantially reduce a risk of false positive findings of target analytes.

Considerable feature of our method is also absence of derivatisation step employed usually in other studies [START_REF] Cock | Detection and determination of anabolic steroids in nutritional supplements[END_REF], Parr 2004, Thuyne 2003) and therefore possibility to realise socalled non-target analysis for potential detection of new unexpected substances by a comparison of mass spectra of underivatised compounds with a spectral library.

[Insert Figure 2 and Figure 3 about here]

Method validation

An in-house validation procedure was performed in accordance with IUPAC harmonized guidelines [START_REF] Thompson | Harmonised guidelines for single -laboratory validation of methods of analysis. IUPAC technical report[END_REF] and other relevant documents regulating this field [START_REF] Thompson | Harmonised guidelines for the use of recovery information in analytical measurement[END_REF][START_REF] Sanco | Quality control procedures for pesticide residue analysis. Guidelines for residues monitoring in the European Union[END_REF], ISO/IEC 17025). Repeatability expressed as relative standard deviation of analyte concentration (RSD, %), method recovery (%), calibration linearity and reporting limits were evaluated for each compound in two series of experiments (each series for one kind of the supplement).

As it is shown in Table II acceptable repeatability and recovery were obtained for all compounds except for oxymetholone in protein concentrate. In contrast to the other steroids oxymetholone has slightly different chemical structure, i.e. there are hydroxy-and oxogroups bonded to the same ring (Fig. 4). Due to this fact there are probably strong hydrogen interactions between oxymetholone and PSA resulting in a very low recovery as a result of [Insert Figure 4 about here]

[Insert Table II about here] Linearity of multi-point calibration was evaluated using regression coefficient. This parameter was calculated for individual compounds from peak areas (ions used for quantification are specified in Table II) of six calibration standards. Table III shows concentration ranges and regression coefficients obtained for individual compounds.

Acceptable reporting limits (see Table IV) were obtained for all target compounds. These reporting limits are low enough to determine concentrations of steroids that can be found in samples of nutritional supplements (Geyer 2004).

[Insert Table III from producers, importers and shops dealing with products for sport nutrition including fitness centres. Four samples of natural products containing extracts from Citrus aurantium were also analysed. An active compound extracted from Citrus aurantium called synephrine is chemically related to stimulants as ephedrine or caffeine and should enhance a cell metabolism. For this reason synephrine containing nutritional supplements are marketed as a natural "fat burners". These natural products were sent to our authority by different consumers suspecting them of contamination with prohibited substances. Besides monitoring programme CAFIA as a national food authority is responsible also for solution of consumer´s complaints so that we performed screening of these products for steroids.

Results from this monitoring programme showed a total 6.3 % (i.e. 3) positive samples. Nandrolone (0.022 mg.kg -1 ), testosterone (0.070 mg.kg -1 ) and DHEA (0.063 mg.kg -1 ) were found in a whey protein gainer, 5α-Androstan-3,17-dione (0.398 mg.kg -1 ) and 19-Norandrostendione (0.304 mg.kg -1 ) in creatine pyruvate and one sample of synephrine based "fat burner" contained progesterone (0.102 mg.kg -1 ). In contrast to anabolic androgenic steroids progesterone has an gestagenic activity. From this point-of-view the presence of progesterone in the sample was unreasonable and was probably due to cross-contamination during production.

Conclusions

This analytical method based on the comprehensive two dimensional gas chromatography with time-of-flight mass spectrometric detection provides an advantageous strategy for the determination of anabolic androgenic steroids and related compounds in nutritional supplements. Further development and extension of this method towards the other kinds of supplements that are commonly available on a market (e.g. mixtures of amino acids, a 3. Methylandrostenediol,5. Dromostanolone,7. Nandrolone,9. Mesterolon,10. Testosterone,11. Mibolerone,17dione,14. Boldenon,16. 7α,17. Metandienone,19. 1. DHEA,3. Methylandrostenediol,5. Dromostanolone,7. Nandrolone,9. Mesterolon,10. Testosterone,11. Mibolerone,17dione,14. Boldenon,16. 7α,17. Metandienone,19. Methenolone,20. Trenbolone acetate,21. Oxandrolone,22. Progesterone,23. Testosteron 17propionate,24. Oxymetholone,25. Fluoxymesterone 

  Protein concentrate consisted of whey protein, vitamins, minerals and vanilla flavour, creatine monohydrate was declared as a pure substance.ApparatusA vibrating shaker Heidolph Reax Top (Heidolph, Germany) and a centrifuge Hermle Z 383 K (Hermle, Germany) were used for shaking and centrifugation of extracts. An ultrasonic compact cleaner UCC 4 (Powersonic, Slovakia) for ultrasonic treatment of sample during extraction was used. Ethyl acetate from purified extracts was evaporated using a vacuum rotary evaporator Büchi Rotavapor (Büchi, Switzerland). PTFE membrane filters (0.45 µm, Millipore, USA) were used for filtration of extracts prior injection into GCxGC-TOF MS.Two dimensional chromatographic analysis of steroids was performed using a gas chromatograph Agilent 6890 N (Agilent technologies, USA) equipped with an autosampler Agilent 7683 Series (Agilent technologies, USA), modulator and oven for second capillary column (both LECO Corporation, USA). A column for the second dimension was connected via a transfer line to a time-of-flight mass spectrometer LECO Pegasus III (LECO Corporation, USA). Dry air and nitrogen were used for (i) hot and (ii) cool stage of comprehensive sampling (i.e. modulation) of eluent from the first capillary column and its introduction to the second column. Compressed dry air was prepared using oil-free compressor Atlas Copco SF1 equipped with a moisture trap Atlas Copco CD 3 (Atlas Copco Airpower, Belgium). Liquid dry nitrogen (dew point < -196 o C ) was supplied by Messer Technogas (Czech Republic) and stored in a container Euro-Cyl 180/24 (Chart -Ferox, Preparation of standard solutions. Individual stock solutions of steroids (concentrations see Table

  GCxGC-TOF MS under following operating conditions: the injection (1 µl) was carried out by splitless technique (inlet temperature 280 o C, splitless period 1 min); capillary columns DB5-MS (30 m x 0.25 mm x 0.25 µm; J&W Scientific, USA) and BPX-50 (2 m x 0.1 mm x 0.1 µm; SGE, USA) were used for separation in the 1st and 2nd dimension resp.; temperature programme (DB5-MS): 110 o C (1 min), 10 o C min -1 to 290 o C (10 min); temperature programme (BPX-50): 120 o C (1 min), 10 o C min -1 to 300 o C (10 min); modulator: modulation period 7.5 sec, cold jet min -1 (dry nitrogen), hot jet flow 20 l min -1 (dry air); TOF-MS: transfer line temperature 300 o C, ion source (temperature 220 o C, electron ionization), acquisition rate 50 spectra / sec, mass range 35 -500 amu, detector voltage 1550 V. Instrument control, data acquisition as well as data processing were performed using ChromaTOF 2.32 software (LECO Corporation, USA).

  or liquid chromatography[START_REF] Cock | Detection and determination of anabolic steroids in nutritional supplements[END_REF]) can be employed for clean-up of extracts, however in our opinion, these methods are relatively laborious and time-consuming. For this reason novel modification of SPE called dispersive solid phase extraction was considered as potential clean-up procedure. Dispersive SPE was

  protein concentrate, nevertheless repeatability is not affected.. Repeatability and recovery of oxymetholone in creatine monohydrate, where clean-up based on PSA in omitted, remains satisfactory. Based on these results acceptable determination of oxymetholone is restricted only to samples where the clean-up procedure can be skipped (e.g. creatine monohydrate, creatine pyruvate).
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	Monitoring programme
	During 2006 a preliminary monitoring programme focused on steroids in nutritional
	supplements was realised. Within this programme totally 29 samples of various protein
	concentrates and 15 samples of creatine monohydrate or creatine pyruvate were collected

Table I .

 I Target compounds and concentrations of individual stock solutions

	Page 21 of 31		Food Additives and Contaminants Food Additives and Contaminants			Page 20 of 31
	Table II. Repeatability (RSD, %) and recovery of target compounds in nutritional supplements			
	Analyte 1-Dehydroandrostenedione 17α-Ethyl-19-nortestosterone 17α-Methyltestosterone 17α-Methyl-19-nortestosterone 19-Norandrostendione 4-Androsten-3,17-dione 5-Androsten-3β,17β-diol 5α-Androstan-3,17-dione 7α,17α-Dimethyltestosterone Boldenone DHEA (Dehydroepiandrosterone) F o r P e e r R e v i e w CAS RN * RSD (%) Concentration (µg.ml -1 ) Analyte 897-06-3 2280 Mesterolone 52-78-8 2260 Metandienone 58-18-4 1396 Methenolone 514-61-4 1160 Methylandrostenediol 734-32-7 1120 Mibolerone 63-05-8 2198 Nandrolone 521-17-5 1504 Oxandrolone 846-46-8 1445 Oxymetholone 1605-89-6 570 Progesterone 846-48-0 1643 Testosterone 53-43-0 1344 Testosteron 17-propionate O n l y CAS RN * 1424-00-6 72-63-9 153-004 521-10-8 3704-09-4 434-22-0 53-39-4 434-07-1 57-83-0 58-22-0 57-85-2 Quantification Concentration Analyte ion level (mg.kg -1 ) Protein concentrate Creatine monohydrate Protein Recovery (%) Concentration (µg.ml -1 ) 1350 1090 627 1360 1260 1417 762 1366 1853 1223 1396 concentrate Creatine monohydrate 1-Dehydroandrostenedione 122 2.280 6.4 7.7 90.9 78.7 17α-Methyltestosterone 302 0.838 5.5 9.3 89.5 82.3 17α-Ethyl-19-nortestosterone 302 0.452 8.8 9.9 84.4 78.3 17α-Methyl-19-nortestosterone 288 0.464 5.5 8.6 89.1 76.7 19-Norandrostendione 272 0.448 4.3 8.2 78.0 81.9 4-Androsten-3,17-dione 286 0.616 4.1 6.6 84.8 79.5 5-Androsten-3β,17β-diol 290 1.203 18.2 12.5 90.3 85.9 5α-Androstan-3,17-dione 288 0.405 16.2 7.3 90.3 84.0 7α,17α-Dimethyltestosterone 298 0.456 6.3 7.3 88.7 73.4 Boldenone 122 0.329 10.2 18.8 92.9 70.9 DHEA 288 0.806 8.6 7.7 93.7 82.4 Dromostanolone 245 0.440 4.9 8.6 90.1 77.2 Fluoxymesterone 336 0.572 11.4 8.6 72.9 80.9 F o r P e e r R e v i e w O n l y
	Dromostanolone Mesterolone	58-19-5 304	1100 0.540	Trenbolone Acetate 5.6	10.6	10161-34-9 81.5	1151 78.7
	Fluoxymesterone Metandienone	76-43-7 122	1430 0.218	10.1	20.5	122.6	79.2
	* Chemical Abstracts Service Registry Number Methenolone 302	1.003	9.2	12.7	86.5	78.3
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Table IV .

 IV Reporting limits * of target compounds

	Table II. -continued Table III. Regression coefficients		
			RSD (%)	Recovery (%)
	Analyte Methylandrostenediol Mibolerone Nandrolone Oxandrolone Oxymetholone Progesterone Testosterone Testosteron 17-propionate Trenbolone Acetate F o r P e e Quantification ion 253 284 274 291 332 314 288 147 252 r R Analyte Concentration range (µg.ml -1 ) 1-Dehydroandrostenedione 0.046 -11.400 17α-Methyltestosterone 0.017 -4.188 17α-Ethyl-19-nortestosterone 0.009 -2.260 17α-Methyl-19-nortestosterone 0.032 -2.320 19-Norandrostendione 0.009 -2.240 4-Androsten-3,17-dione 0.012 -3.078 5-Androsten-3β,17β-diol 0.024 -6.016 5α-Androstan-3,17-dione 0.028 -2.023 7α,17α-Dimethyltestosterone 0.009 -2.280 Boldenone 0.007 -1.643 DHEA 0.056 -4.031 Dromostanolone 0.009 -2.200 Fluoxymesterone 0.114 -2.860 Mesterolone 0.011 -2.700 Metandienone 0.044 -1.090 Analyte Reporting limit (mg.kg -1 ) 1-Dehydroandrostenedione 0.023 17α-Ethyl-19-nortestosterone 0.032 17α-Methyltestosterone 0.009 17α-Methyl-19-nortestosterone 0.032 19-Norandrostendione 0.009 4-Androsten-3,17-dione 0.012 5-Androsten-3β,17β-diol 0.024 5α-Androstan-3,17-dione 0.012 F o r P e e r R e v i e w Concentration level (mg.kg -1 ) Protein concentrate 0.544 11.0 0.504 5.6 0.567 5.3 1.525 10.0 5.465 15.2 1.260 8.3 1.223 8.0 0.391 15.5 0.322 6.9 Regression coefficient 0.999 0.999 0.999 0.999 0.999 0.999 0.997 1.000 0.999 1.000 0.997 1.000 0.998 0.998 1.000 Reporting limit Creatine monohydrate 10.9 9.2 10.3 7.2 9.0 11.7 10.0 9.6 12.5 Analyte (mg.kg -1 ) Mesterolone 0.011 Metandienone 0.008 Methenolone 0.020 Methylandrostenediol 0.011 Mibolerone 0.010 Nandrolone 0.011 Oxandrolone 0.006 Oxymetholone 0.109 7α,17α-Dimethyltestosterone 0.009 Progesterone 0.020 Boldenone 0.007 Testosterone 0.012 DHEA 0.028 Testosteron 17-propionate 0.027 O n l y Protein concentrate 99.0 81.5 83.6 88.6 8.7 78.9 87.6 76.3 100.2 Dromostanolone 0.009 Trenbolone Acetate 0.023 e Nandrolone 0.011 -2.834 0.999 w Mibolerone 0.010 -2.520 1.000 e Methylandrostenediol 0.011 -2.720 0.998 i v Methenolone 0.020 -5.016 0.998 Fluoxymesterone 0.114	Creatine monohydrate 79.9 80.7 70.0 78.5 92.5 75.7 78.1 73.6 117.1
	Oxandrolone Oxymetholone Progesterone Testosterone Testosteron 17-propionate	0.006 -7.263 0.109 -27.324 0.088 -6.299 0.024 -6.115 0.027 -1.954	0.998 0,999 O 0.999 n l 0.999 y 0.999
	Trenbolone Acetate	0.023 -1.611	0.999
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