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Simultaneous analysis of pyrazines, heterocyclic amines and
5-hydroximethylfurfural using liquid chromatography-tandem mass spectrometry.
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In the cooking process, the Maillard reaction occurs between carbonyl groups

of reducing sugars and amino groups of free or protein-bound amino acids. This non-enzymatic
browning reaction gives rise to modifications of thermally processed foods. Maillard reaction
products such as pyrazines contribute for the aroma and which is widely designated as flavor in
foods. However, among the wide range of compounds formed, there are some, such as heterocyclic
amines (HCAs), whose metabolically activated derivatives can form adducts with DNA and can be
carcinogenic.

These Maillard reaction compounds contribute to the unique character of foods and affect toxicity.
Therefore, it is important to evaluate their characteristics of foods, both influence of the
Maillard reaction compounds. The aim of this study was to develop a new protocol for the
simultaneous analysis of pyrazines and HCAs using liquid chromatography-tandem mass spectrometry.
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RINIYEZHZRT LI L0, EENAMIZEHEES (IARC : International Agency for Research
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ENEBEZONDTO, —HOBEEMITLERMEE NS Z L& L THRFZITo 72,

—FGNT DAL T = FIEMIIE T Y% 5 f (pyrazine, 2-methylpyrazine,
2, 3—dimethylpyrazine, 2, 6—dimethylpyrazine, 2,3, 5-trimethylpyrazine ) N
5-hydroxymethyl-2-furaldehyde ®©MF) . ~ 7 v ¥ A4 7 U » 7 7 I v 3

(2—amino—3-methylimidazo [4,5-f] quinolone (IQ), 2-amino—3, 8—dimethylimidazo [4, 5—f]
quinoxaline (MelIQx) and 2-amino—1-methyl—6-phenylimidazo [4,5-b] pyridine (PhIP)) @
9 fETHD, LC-MS/MS 43Hr1E AB ¥ = v 7 Z4ED Qtrap5500 Z vy, DS T LEB LW
Agilent Poroshell 120 HPLC Column #HWTHRHFEMF LTz, £7o. E T VU BUTHREIEY
BTHY HFT pyrazine X° 2-metylpyrazine I3 L7 ha A7 L —A FAKIEIZ L B A 4 1k
DEEL | BENMED -T2 Eh . RREALTA A biEZE vz, BEERINEIC TEE
17Uy, Pyrazine. 2-metylpyrazine 2B W TIX L ERNIK TH D pyrazine d-4 B LW
2-metylpyrazine d-6 Z{#H L7,

REHI =z —e —EERAROMBE TH D, a—b —BIIEREDEY 2fEFEH L, 22—
t—1513.0 g#EHa—t —3I /L (kalita CM-50) T S FRETKIREL7=1%. WhiE/K 120.0 nL T
2 3R Ue, F7o, MERITFEMORZR D 2 A A Lz, A3 4.0 g & 80°CDE; 140.0 mL
T 40 BRI L, REZ WL CTHEM Lz, K 5 mL 12 6% ALY U F/LEE 5.0 nl Z A0
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2 DB KX, IMF Tid coffee 1 DENRKEDNoT, EHLHHAA T — REINMZ LD ARS
WA T D0, IMF XA A 7 — RISOFHBEFECAR S, T ¥ FIT% B T4
BREND T ENRMBINTND, ZTDTH, RERIAE coffee 1 IZBWTHMF WL 272D T
X7 ninEEZ TS, ATH%%&)/77iVﬁKome\HJ@@&éh@motﬁ\
MeIQx & PhIP X coffee IZBW TR S,
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Coffee 1 Coffee 2 Green teal Green tea?

pyrazine 0.50 1.00 <0 <0
2-methylpyrazine 2.98 4.20 <0 <0
2,3-dimethylpyrazine 0.59 0.82 <0 <0
2,6-dimethylpyrazine 0.38 0.50 <0 <0
2,3,b-trimethylpyrazine 0.09 0.11 0.02 0.01
HMF 6.29 0.17 <0 <0
1Q <0 <0 <0 <0
MelQx 0.08 0.08 <0 <0
PhIP 0.05 0.10 <0 <0
(mg/L)

Pyrazine, 2-methylpyrazine (2D CIXZE RIS AL &8 &= WEEES I AW T —
t—ilE 2 ERE L, TOMPEERT D Z & & Lz, 2-methylpyrazine (23 TITAEAERMIE
& NEEAEYE CIRIERER RS B L 22 o 7228, pyrazine TIIZDOFEENKE S B o7-, ZDHE
BOBENPREFICEENDIKMEDC LD LD THLINE I NIEEH I LITHRFDLETH D,

pyrazine 2-methylpyrazine
3.00 5.00
miEES 4.20 4.08
4.00
N 2.11
m ZERALE
200 2.98 3.00
3.00
2.00
1.00
1.00
0.00 0.00

Coffee 1 Coffee 2 Coffee 1 Coffee 2

(mg/L)
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MORBEEBETDHENEETHY . BERNMEZHNTZSHTIZONTO X 572 5G4
BEAH9H,
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