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Matrix Matched Calibration Curves (Dynamic Linearity Range: 1 — 250 ng/mL) Analysis of Real Samples
4-methyimidazol
V0081210 SRR o <08545 W1
20 This efficient and reliable procedure has been applied to the analysis of 12 real world samples, including 1 colorless
1
18] naturally flavored soda, 1 root beer, 1 sweet tea, and 9 colas of the same brand obtained from 9 different states (AZ, CO, LA,
M ET H 0 D h MD, MS, OR, TN, TX, and WA). 2-Mel was not detected in any
14
i of the samples, while 4-Mel was detected in 11 of the samples.
31 Expe"mental “I‘.:W The only exception was the colorless soda, which was thus
£
Sample pretreatment s used to prepare matrix matched calibration standards and
Pour the entire bottle or can of beverage samples into 500-mL beakers, and degas the samples by stirring at high speed for 2 hours. 6] fortified samples. The 9 cola samples were found to contain
o
Filter and Shoot (FASt®) procedure 4-Mel at varied levels. The lowest level of about 100 ng/mL
a. Tra‘nsfer 0.1 mL of the degassed samp‘Ies into test tubes or glass vials, dlluuﬂj leth 0.9 mL of MeCN. Add 10 pL of a 10-ppm imidazole solution was detected in the samples from WA and OR; while the
as internal standard (IS), and appropriate amounts of target analytes to fortified samples. Vortex for 10 sec. T N N AT RN A
b. Attach the FASt® cartridges (CSFAS203) to a glass block or positive pressure manifold, insert clean test tubes or 2-mL auto-sampler vials ngint highest level of 840 ng/mL was from AZ.
beneath each cartridge in the manifold.
. . . - " 2methyimidazie
c. Transfer the diluted samples into the cartridges, apply low vacuum or positive pressure and collect the filtrates. ¥=0,0148333+0.0805293°X R'2=0.9991 W: 1/
d. The samples are ready for LC-MS/MS analysis. 224
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Photograph of FASE® set-up using a positive < Beverages Detected concentration (ng/mL)
pressure manifold system. The beverage samples &
were passed through the FASt® cartridges, with o] 4-Mel 2-Mel
unwanted matrix components retained onto the A
sorbents (yellowish color), while the cleaned Colorless soda <10 <10
samples were collected in the test tubes k=
<
T T T T T T T T T T T T T T e Root beer 74 10
ngimL
Sweet tea 128 <10
o Cola_AZ 840 <10
Chromatogram of a Beverage Sample Fortified with 100 ng/mL 2-Mel and 4-Mel
Cola _CO 283 <10
3.2 LC-MS/MS thod [Pl T spaeio 2 ORI -
«  Extraction and analysis of 2 imi (2-Mel) and 4 imi (4-Mel) in caramel colored beverages . - metho
. ! Cola_LA 439 <10
*  Novel and simple filter and shoot technology employed in sample preparation _ s % | idazole (Is) ;;Si;z:w
+  Analysis performed by LC-MS/MS using a HILIC method kit mane) Gl MS parameters o 69.0742.01 S5 Fes Cola _MD 464 <10
) ) ) ) ) o _ HPLC: Thermo Scientific, Dionex UltiMate 3000 LC System MSIVS Thermo Scientific, TSQ Vantage™ . 32“0‘7’“;;“:;‘"%
*  Baseline separation of the 2 isomers achieved with excellent sensitivity and linearity Column Thermo Scientiic, Accucor HILIC, 100 X 2.1 mm, 2.6 pm tandem mass spectrometer gm,sn.man,]z Co|a _MS 592 <10
*  Continued presence of 4-Mel at varied levels detected in caramel colored beverages Guard Column: Thermo Scientific, Accucore HILIC, 10 x 2.1 mm, 2.6 ym Polarity. ESI+
Column Temperature: 20°C Spray voltage V 5000 V Cola _OR 107 <10
Column Flow Rate: 0.4 mL/min Vaporizer Temperature 242°C
‘Auto-sampler Temperature| 10°C Ton transfer capillary temperature | 398 °C Cola _TN 586 <10
Injection Volume: 10 pL Sheath gas pressure 60 arbitrary units
Mobile Phase (Isocratic): | 50 mM ammonium formate in water  MeCN (5:95) Auxiliary gas pressure 20 arbitrary units e . Cola _TX 592 <10
I NTR 0 D U CTI 0 N o — QT and O3 peak width (FWH) | 04 and 0.7 a 00032080 o35 106 120 1 18] \FB 238 w1 2 J:Jﬂamm 15 G S e W mm
Collision gas and pressure Arat 0.8 mTorr ] 4-Mel Bese Ptz Cola_ WA 101 <10
Divert mobile phase to waste from 0 - 1 mi to prevent ion source o forisioimigi =
Scan type SRM 83.08->56.05 SRmS280075
2-methylimidazole (2-Mel) and 4 imi (4-Mel) are bypi generated from the manufacture of caramel color additives used in Cycle time 0.76 sec L gﬁ:ﬁllﬂ;‘m
beverages, soy sauces, baked foods, etc. The International Agency of Research on Cancer classifies these two compounds as “possibly PERIERED iy EZieted T sphel 2
carcinogenic to humans”, and proposed the no significant risk level (NSRL) to be 29 pg/day for 4-Mel. California lists 4-Mel as a probable
carcinogen and proposed a 16 pg/day NSRL. Meanwhile, the European Food Safety Authority (EFSA) iders 4-Mel safe and i a SV GTSIEnS 2-Mel
maximum level of 250 mg/kg in caramels. Compound | Rt (min) | Precursor | Product | CE 1 ‘ Product | CE2 | S-lens 83.07->56.05
ion ion 1 ion 2 V) e .
Imidazole (1S) | 1.96 | 69.07 4201 21 2808 | 74 | 65 001020050 064 191 151 172 27 2128 7 a5 "L sy g o 17
X N 4-Mel 318 83.08 56.05 17 42.00 27 | 45 B
Traditional analytical methods for 2-Mel and 4-Mel follow several pathways. One option involves tedious pi ] and o - w07 oot » ‘ — o 48 it >-Mel +  Simple, fast, and cost-effective sample preparation based on Filter and Shoot technology
aired with GC or GC/MS analysis. A second option uses solid phase extraction (SPE) combined with HPLC or LC/MS-MS detection. This - - - - 4 ) . Lo
P v P P (SPE) o 83.07->42.04 + Unwanted matrix components and particulates were trapped on the sorbent, resulting in
application offers a simple, fast, and cost effective method to simultaneously determine 2-Mel and 4-Mel in beverages.
purified samples for LC-MS/MS analysis
Beverage samples were degassed, diluted 10 fold with acetonitrile (MeCN), and filtered through a SPE cartridge with 200 mg of the novel FASt® R E s U I-Ts 4-Mel * Excellent recovery and reproducibility
83.08->42.00 i ; : B ith i ;
sorbent. Undesired matrix components, such as sugars and organic acids were retained on the cartridge sorbent bed. The result was a clean + HILIC method with baseline separation for 2-Mel and 4-Mel isomers with identical MRM
i 1
filtrate ready for LC/MS-MS analysis. 2-Mel and 4-Mel are isomers with identical MS/MS transitions, making the separation and quantification of Precision and accuracy obtained from beverage samples fortfied at 100 ng/mL L /k o *  4-Mel detected at varied levels in commercial caramel colored beverages
k| ; . 4 g1 60 y
such compounds very difficult. A new HILIC HPLC method has been developed with baseline separation achieved in an 8-min run. Compound | Recovery% | RSD% (n=6) ﬁg#’#" I R “" Wi e ‘“‘ i ““"‘9‘ i “9‘5‘“‘“5“9‘ S ‘5""‘5;‘“”‘91’”‘ ’f“’f" 5L .
4-Mel 1036 41 o e f5 w25 W % 4 4 s s & B W 56
2-Mel 102.9 16 Tin i)




