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by SIDA-HS-SPME-GC/MS
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= Ntroduction

As food Is heated to obtain roasting aromas also undesirable contaminants may be formed. As such furan and a variety of substituted furans may arise from
Maillard reactions involving proteins, carbohydrates, polyunsaturated fatty acids and/or ascorbic acid. When ingested these furans will be metabolized by
cytochrome-P450-monooxygenases like CYP2E1 to reactive a,B-unsaturated carbonyl compounds like cis-but-2-ene-1,4-dialdehyde (BDA), which forms
covalent adducts with amino acids, glutathione (GSH) or DNA bases. While the reaction with amino acids or GSH provides a mechanism of detoxification, DNA
adduct formation may lead to gene expression alterations, epigenetic changes, inflammation and increased cell proliferation as indirect mechanisms involved
In carcinogenesis. A method for the quantification of furan and eight furan derivatives by HS-SPME-GC/MS was developed and applied to a series of coffee

products.
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= qpplication to coffee samples guantification by SIDA

6 The developed SIDA-HS-SPME-GC/MS method was subsequently applied to a series of coffee samples. High levels of furfuryl alcohol and furfural were
observed besides lower levels of furan, 2-acetylfuran and 2-methylfuran. Only 2,3-dimethylfuran appeared consistently below LOQ. Espresso coffee showed
notably higher furan levels than all other products, which Is in accordance with the more intensive heat treatment during roasting. In contrast, a ready-to-drink
cappuccino showed no furans above LOQ most probably because of its significant dilution with milk and water.

furan  2-methylfuran 3-methylfuran 2-ethylfuran 2,5-dimethylfuran 2,3-dimethylfuran furfural furfuryl alcohol 2-acetylfuran
[Mg/g]  [mg/g] [ng/g] [ng/g] [ng/g] [ng/g] [Mg/g]  [Mg/g] [Mg/g]
LOQ?2 2,80 1,97 393 70,7 171 424 6,40 167 4,73
ground coffee 3,06 6,07 < LOQ 82,8 476 < LOQ 102 1050 9,98
espresso coffee 3,98 9,27 437 113 729 < LOQ 67,3 1460 10,6
soluble coffee <LOQ 2,90 < LOQ < LOQ < LOQ < LOQ 66,5 579 < LOQ
coffee pads <LOQ 3,92 < LOQ < LOQ 237 <LOQ 88,9 1240 8,77
coffee capsule 3,68 6,85 < LOQ 83,7 535 < LOQ 112 1560 15,3
decaff. coffee 3,88 7,92 < LOQ 115 569 < LOQ 96,7 1200 9,07
cappuccino drink <LOQ <LOQ < LOQ < LOQ < LOQ < LOQ <LOQ <LOQ < LOQ

2 according to 1ISO 11843-2:2000
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