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1. INTRODUCTION 

Background and Objective: 

The objective of the present study \Vas to independently validate an anal)tical method developed 

and validated by CEMASq for the detennination of Methyl lsothiocyanate ( MITC) in water by 

hcadspace HS-GC /MS. The method was reported to have a limit of quantitation (LOQ) of 

0.10 µg/L. 

MlTC (Methyl Isothiocyanate) 

fl,C-N=C=S 

Analytical Method Principle.v: 

An aliquot of the water samples is dosc:d into a hcadspace vial. the water is saturated with NaCl, 

the vial scaled and then the vial is agitated and heated in the hcadspace oven. Then a given 

aliquot of the headspaee is injected and MITC analysed by thick-film capillary CiCl:\1S 

monitoring the 73 mlz molecular ion for quantitation and the 72 111/z [M-H] ion fix 

confirmation. 

• The calibration range covered by the CE\1AS study v,as given v,ith 0.03 µg.lL to IO µg/L and 

was demonstrated to be linear. For evaluatiun and cakulation. the original method used 

calibration line/functions. 

Cunfinnalion in the original method wa:-; pertixmed with a different stationary GC phase. 

The present ILV study only used one column. but for confirmation additionally the MS/MS 

mode to additionally monitor tvvo mass transitions was used. to provide full rnnfirmatory results. 

One mass transition \Vas the characteristic 72 m/z [M-H I ion fonn ing the 45 m/z daughter and 

the molecular ion 73 m/z forming 72 m/7. Both parents were used in the original method in the 

selected ion monitoring. 

Independent 1Het/10d Validation (IL J,,): 

In the present study the ILV for drinking water v,as ped<.irmcd with fortifications tn ohtain 
fortification levels at the 0.10 ~tg.11, and at 1.0 µg/L. 

2. EXPERIMENTAL 

2.1 Test Systems 
The anal) lical method was validated ,vith drinking water. 

' lvlaria Garcia Ali.,. O:Z-Apr-13. Validation of an Anal) tic al !'vkthod for the Dctcnnination of \II f C in Ground 
Water. CFMAS Report 'fo. CEl\lR-5667. 
1 

• 
'.\11:.iria Garcia-Alix. 13-Mar-1 ~- An:il;- ti cal l\,kth,ld for the D..:tcrrnination of Residue, of !'vkth:-1 lsothiocyanatc in 

Drinking. Surface and (jroundwater. CE\·L\S .\nalytical Meth,1d '.\lo. CAM-0081/00:Z . 
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Tap water from a local source in Ulm was used. The tap water was characterized by accredited 

fnstitute Alpha (Ulm. Germany follov.ing common DlN or EN guidelines and methods), 

resulting in the following (non-GLP. see Appendix 2): 

pH (DIN 38 404-CS) 7.23 

DOC (diluted organic carbon. EN 1484: 1997): 0.75 mg/I. 

Silt content (EN 872 Whatman Gf 6): <0.1 mg/L 

Electric conductivity ( at 25 °C): 776 ~LS/cm 

rota I ,vater hardness (calculated) 3.10 mmol/L 

2.2 Test and Reference Item 

MITC (Methyl Isothiocyanate) 

Chemical fonnula: Mnlar mass: 73 12 g/mol 

Sec Appendix l for information prm ided on the anal:-tical reference items used. 

• 
2.3 Equipment and Instrumentation 

2.3.1 Equipment 

Balances: Sartorius ED 2202S-C\V (used for specimens) and Mettler-Toledo XP205DR (used for 

preparation of stock solutions). 

Ultrasonic bath: USC 600 T. VWR international. 

20 ml headspace vials with Sil/PTFE ( 1.3 mm) septa equipped sere,,. caps, Chromtcch. 

Typical glassware and laboratory equipment. All the glass\\are was cleaned in a lahnratory 

dishwasher and air-dried. 

2.3.2 HS-GC/MS Instrumentation 

Thermo Trace I J 10 gas chromatograph equipped ,,ith a lriPlus RSH Rase liquid+ HS 

Autosampler. splitisplitless injectm and TSQ 8000 GC11\1S/MS triple 4uadrupole mass 

spectrometric detection. helium as carTier gas. and Xcalibur Software. 

GC column: Agilent DI3-624 fused silica capillar) column (30 m lc-ngth. 0.25 mm inner 

diameter, 1.4 µ111 film thickness) 

2.4 Reagents, Chemicals and Miscellaneous 

Vlethanol, Promochern. HPLC grade. 

Millipore water. PTRL Europe. 

• 
Sodium chloride, >99%, lh Geyer. 
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2.5 Standard Solutions 

2.5.1 MITC Solutions 

MI.TC stock solutions in methanol: 

A standard stock solution ofMl TC (2.0 mg/mL) was prepared by accurately weighing 

approximately 50 mg of reference item (taking into account its purity) into a 25 mL volumetric 

flask and bringing to volume with methanol (storage: frozen). 

MITC fortification solutions in methanol: 

The MITC stock solution was diluted with methanol to an intermediate solution of (20 µg/mL). 

Spiking solutions were prepared by accurate dilution of the intermediate solution with methanol 

resulting in 2.0 µg/mL and 0.20 µg/mL (storage: frozen). 

Fortifications were perfonned by adding 5 µL ofMITC fortification solutions to control 

specimens just prior to analysis. These fortified specimens were analyzed along with control 

specimens. 

2.5.2 MITC Calibration Solutions 

A1JTC standard solutions in methanol: 

MITC standard solutions were prepared by accurate dilution of the MlTC stock solution 

(2.0 mg/ml) and further dilution steps in methanol, resulting in 20000, 10000, 4000, 2000, I 000, 

400, 200, 100 and 60 ng/mL. 

MJTC calibration solutions in ultrapure water: 

For the calibration solutions, 5 µL of each MITC standard solution (20000 to 60 ng/mL) were 

dosed into a headspace vial containing 10 mL Millipore water and 5 g NaCl. This resulted in 

concentrations of 10.0, 5.0, 2.0, I .0, 0.50, 0.20, 0.10, 0.050 and 0.030 µg/L. 

MJTC matrix matched calibration solutions in tap water: 

For the matrix matched calibration solutions. 5 µL ofMITC standard solutions (2000 and 

200 ng/mL) were dosed into a headspace vial containing 10 mL tap water and 5 g NaCl. This 

resulted in concentrations of 1.0 and 0.10 µg/L. 

3. ANALYTICAL PROCEDURE 

3.1 Sample preparation 

5 g of NaCl were added to a headspace vial, then the (refrigerated) tap water sample was added 

(IO mL) and the headspace vial was immediately capped. Then the vial was directly placed in the 

autosampler rack for analysis . 

• 
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3.2 HS-GC/MS Determination 

GC-MS analysis parameters were taken from the CEMAS Report No. CEl'vlR-5667. vvith 

adaptations made due to different HS-GC.'/MS instrumentation. 

The aJaptations were necessary as the headspace autosampler used in this study uses a heated 

syringe in contrast to the sample loop injection system used in the original method. Hence, the 

injection volume was reduced to 2.5 mL (original method 3.0 mL) corresponding to the 

maximum sample capacity of the heated syringe. Additionally two MS/MS mass transitions were 

monitored to obtain full confirmatory results. 

3.2.1 HS-GC/MS Method 

The following HS-GC/MS method was used: 

• 

GC:'.v!S System Thermo Trace 1310 gas chromatograph ,:;quipped with a Tri Plus RSH Base liquid 
- HS .'\utll,ampkr, split/splitkss injector and TSQ 8000 GC/i'v1S 1l\1S triple 
quadrupole mass spe,tnlmetri, detection. helium as carrier gas. and Xcalibur 
Software. 

Carrier gas Helium at 2.5 mLlmin constant tlow. 

fnjection technique lkaJ,pace ,pli1 injection (split: 1-'2) at 220 °C, in_icction ,,olume: 2500 •ti.. 

Syringe tcmpcrnture: 105 'C. 

Incubation parameters fncubation rim<::: 10 min at 811 'C.. 

GC capillary column Agilent DB-624 fusc.:d silica capillary column. 
( 3(J m lengih. U.25 mm inner dia111ekr, 1.--1 Ltm lilm thickm.:ss) 

Oven temperature program 150 °C. 5 min lwld. then with 15 'Clmin to 100 °C. then with 35 °Cimin to 200 °C. 
I min hold. 

\!IS detection 1 
6.0 min lilamc·nt delay. 

' Fmission current: 50 µA. 
E lectrnn ern:rg) : -71 J c V. 
i\lass :;pcctrorll<.:tric detection. ming ,ekcted im1 rr:onitoring at 73 111.i z arid 72 m,1 
and 'v!S/'v!S transition,; 73 m:;: -> 72 m/1'. and T!. m.17 -> 45 m/z at 230 °C ion 
source tcn111~!ytun::. El ion \Olume installed. Pnsitive ions detcctt:d. 

Retention time \,1ITC"' 7.9 min 

3.2.2 Calibration and Evaluation Procedures 

Calculation of results is based on peak areas and external calibration. Calibration functions vvere 

obtained by injections of :;tandards from 0.03 to l O µg!L M!TC; k 7 len:ls) using !inear 

regression calculation by Xcalibur. Typical calibration diagrams \vith functions and coefficients 

of determination R
2 

as well as response factors versus concentration diagrams are shown in 

Figure 2 and Figure 3. Typical calibration. sample and blank chromatograms with retention times 

and peak areas are given in Figure 4 to Figure I 0 . 

• 
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3.3 Calculation of Results 

3.3.1 Calculation 

Calculation of resu Its is based on peak area measurements and external I inear calibration 

functions using cal ibrations in ultrapure water. The residue water concentrations C in the 

specimens I in µg/L] are obta ined directly as a result of the GC/MS measurernenb. 

Recoveries (in ¾) are c:aku lated as follows: 

Rec . = ( R I R ,,,r?·•icd ) X I 00 %. 

Calt:ulalions were performed by Excel with full precision, but displayed rounded, thus re­

calcula1 ion with hand-held calculator may result in s lightly different results . 

• 

• 




