~N O o b~ WwON B

10

11

12

13

14

15

16

17

18

19

20

AR BB AT S5 S B
% 7> 8t (5111)
2025/10/01

=

\\*_

'};‘ﬁﬂ = ikpkbpi" Ebip_ép;n E'—ifji ,;\;

71F&ﬂWWw%4é@h_ﬁ%kﬂ@%—wgﬁﬁﬁmhﬁ

3

g5 b

<
&%
3

#F &

WHRFE ISR R F B MR R RFIER R F L s ST
AR2BF A HFEKE S RE b ihmamm ] > NEP AL S4 - F
Aol FER R A Ee i ([PN]-p =g [U-SCl-5 5 #) B 0 %
AL EF? arrdetehd Bd FOREAEF RS o adkmigt SRS R L
ERATEH DI FEFBLEAFT AR AL S ko A& G
D-# § 48 L-2soiepamitetied &% R 2-¢ frprd o)~ B Bpor 2
C4 £ Ch5 KR FEMH T pafIBEfRAL e — e e - it
R HoS & NHs i8% & 4 &0 2-2 fpefed enRTiR I o B fs > A7 7 h 4 AR
217 vefk—A o Amadori & £ S BB A2 0 BB [PCs]- A B B R b A BT
A RAE 2-FEA X D rdleteh 4 2 R T AT R BB 0 pH & o-
SRAYPEWSE e o A T o SR AEFNTHERAF BRI A2

P I[E o XL EFE FE AL R AR IR L B R



© 00 N oo o B~ W N P

N N NN RN NDNDNDNDNR R R R R R R R R
0o N o o0 M WONRFPP O O 00N Ok WOWN -, O

w N
o ©

Isotopic Labeling Approach to Elucidate Flavor Compound

Formation in the Maillard Reaction
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Acid Model Systems

IV. Conclusion
Abstract

The Maillard reaction is a key process in the development of food flavors, yet the
formation pathways of many important aroma compounds remain incompletely
understood. This seminar integrates multiple studies employing isotopic labeling to
elucidate these mechanisms. First, an in-leaf isotopic labeling model using [*°N]-
alanine and [U-*3Cs]-glucose demonstrated that, during the roasting of Wuyi rock tea,
alkyl pyrazines predominantly derive their nitrogen atoms from alanine, whereas the
carbon skeleton of furan compounds mainly originates from glucose, highlighting the
contribution of the insoluble tea leaf matrix to flavor compound formation.

Second, a carbon-module labeling experiment with D-glucose and L-cysteine clarified
the formation pathway of 2-acetylthiazole, showing that its C-4 and C-5 carbons are
derived from glucose and, for the first time, proposing a novel route in which glyoxal
and methylglyoxal—produced from sugar degradation—react with H.S and NHs
released from L-cysteine to form 2-acetylthiazole. Finally, in a model system co-
heating exogenous xylose with alanine-xylose Amadori products, tracing with [**Cs]-
xylose revealed that added xylose competitively promotes 2-furfural formation while
inhibiting pyrazine generation, likely due to alterations in pH and the fate of a-
dicarbonyls intermediates during heating. Collectively, these findings advance our
understanding of flavor compound formation mechanisms in the Maillard reaction and

provide a theoretical basis for flavor modulation in food and tea processing.



