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Abstract

The volitile compounds produced from the Maillard reaction of D-glucose and DL -alanine or DL -
a-—aminobutyric acid using water or propylene glycol as a reaction mdeium were analysed by gas chro-
matography and mass spectrometry.

From two kinds of reaction products in water, 18 compounds were identified. The major compo-
unds in a reaction product of glucose with alanine were 5-hydroxy methyl-2-furfural, 2-acetyl pyrrole
and 2-formyl-5-methyl pyrrole, and those in a reaction product of glucose with a-aminobutyric acid
were 2-ethyl crotonaldehyde and 2-methyl -3,5-dihydroxy-4H -pyran-4-one including the above 3 com-
pounds.

From two kinds of reaction products in propylene glycol solutidn, 35 compounds were identified,
The major compounds in a reaction product of glucose with alanine were alkyl pyrazines, 2-methyl
Turfuryl alcohol and 2-acetyl pyrrole, and those in a reaction product of glucose with a-aminobutyric

acid were propionaldehyde PGA, 2-ethyl crotonaldehyde, 2-acetyl pyrrole and 2-acetyl-G-ethyl furan.
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Fig.l. Changes of absorbance during reaction of glugnse with
alanine or @-amine butyric acid.

A;Glucose +alanine in water(100°C),

BiGlucose + K =amino butyric acid in water(100°C),

C:Glucose + alanine in propylene glyeol (100°C),

D;Glucose + K -amino butyric acid in propylens glycol
{100°C)

E;Glucose + alanine in propylene glycol(120°C),

F;Gluc?se +& -amino butyric acid in propylene glycel
(1z0%¢).
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Table 1. Compounds identified from the reaction of glucose with alanine or
a~aminobutyric acid for 6 hours in water

Peak Peak area ()
N Compounds Alanine arﬁ:m;ré(l)guty—
1 2-Ethyl crotonaldehyde : -b 10.39
2 2,5-Dimethyl pyrazine 0.20 0.27
3 2,6-Dimethyl pyrazine 0.13 0.11
4 2-Ethyl-6-methyl pyrazine 0.11 0.16
5 2-Ethyl-5-methyl pyrazine - 0.25
6 2,3,6-Trimethyl pyrazine - 0.10
7 2-Ethyl-3,b-dimethyl pyrazine 0.11 0.21
8  Furfural 0.47 1.16
9 2-Acetyl furan 0.36 0.34
10 Furfuryl alcohol 1.92 3.87
11 5-Methyl furfuryl alcohol 0.12 0.28
12 2-Hydroxy-3-methyl-2-cyclopenten—-1—-one 0.83 0.31
13 2-Acetyl pyrrole 11.35 10.20
14 2,5-Dimethyl-4-hydroxy-3 (2H)-furanone 1.53 0.13
15  2-Formyl-5-methyl pyrrole 5.39 1.47
16 2,3-Dihydro-3,5-dihydroxy-6-methyl-4H-pyran—4 2.36 0.37
-one ‘
17 2-Methyl-3,5-dihydroxy-4H-pyran-4-one 0.97 22.72
18 5-Hydroxy methyl-2-furfural 70.31 44.71

2 : Peak No. in Fig. 2.
b Not detected
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Table 2. Compounds identified from the reaction of glucose with alanine or
a-aminobutyric acid for 2 hours in propylene glycol solution.

Peak area (%)

Peak 100 C 120C
No.? _ Compounds

- a-Amino- a-Amino-

Alanine butyric Alanine butyric
acid acid

"1 . Propionaldehyde PGAP —¢ 16.97 0.92 9.72

2  Propionaldehyde PGA 0.28 4.86 - 3.07
3 Butyraldehyde PGA 0.12 0.29 0.16 -

4 ' Butyraldehyde PGA - 0.38 0.11
5  2-Ethyl crotonaldehyde ‘ 46.18 - 43.28
-6  2-Ethyl crotonaldehyde PGA - 0.58 - 1.10
7 2-Ethyl crotonaldehyde PGA - 0.29 - 0.25
8 2,5-Dimethyl pyrazine 7.23 0.80 7.56 0.79

9 2,6-Dimethyl pyrazine : 3.01 0.29 3.75 0.29
10 2-Ethyl-6-methyl pyrazine 1.33 - 1.63 0.10
11 2-Ethyl-5-methyl pyrazine 0.96 0,22 1.18 0.11
12 2,3,5-Trimethy! pyrazine 3.56 0.29 3.33 0.61
13 2-Ethyl-3,6-dimethyl pyrazine + 19.32 0.51 16.19 0.75

" 3-Ethyl-2,5-dimethy! pyrazine

14  2-Ethyl-3,5-dimethyl pyrazine 1.27 0.10 1.58 0.25
15 Furfural . 0.11 0.10 0.20 0.11
16 . 2-Acetyl furan 1.18 1.52 1.43 2.49
17 2-Acetyl-5-ethyl furan 0.38 6.45 0.62 10,53
18 Propylene glycol monoacetate 2.93 1.23 4.43 1.42
19° Propylene glycold 12.50 1.58 5.14 1.65
20 Propylene glycol monoacetate 1.58 0.58 1.95 0.67
21 . Propylene glycol monopropionate . 3.25 0.22 4.04 0.16
22  2-Acetyl-l-ethyl pyrrole 0.81 - 0.90 0.10
23 Furfuryl alcohol 1.71 0.10 0.82 0.54
24 2-Acetyl-1-methyl pyrrole 0.88 - 2.74 0.18
25 Propylene glycol monopropionate 1.17 - 0.38 0.20
26  Propylene glycol monobutyrate 1.28 0.58 0.26 0.10
27 2-Methyl furfuryl alcohol 6.02 1.53 3.74 3.37
28  Propylene glycol monobutyrate - 0.35 0.26 0.36
29 2-Hydroxy-3-methyl-2-cyclopenten—1-one 1.80 0.29 2.50 1.36
30 2-Acetyl pyrrole 4.65 0.58 3.76 1.02
31 2,5-Dimethyl-4~hydroxy-8(2H)-furanone 0.53 0.11 0.67 0.11
32 m-Cresol 0.68 - 0.42 -
33 2-Formyl-5-methyl pyrrole 1.00 0.73 1.01 0.29
R 2,3-Dihydro-3,5-dihydroxy-6-methyl-4H 0.96 0.10 0.37 0.10
5 -pyran—4-one

35 2-Methyl-3,5-dihydroxy-4H-pyran-4-one 0.72 0.15 0.11 0.38
36  5-Hydroxy methyl-2-furfural 0.82 0.29 0.29

8 : Peak No. in Fig.3. b :Propylene glycol acetal. ©:Not detected. 9:Solvent.
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Fig.3. Gas chromatograms of methylene chloride fraction obtained from the

reacrion mxture of glucoze with alanine(A) or ¥-amino butyric
acid(B) at 120°C for 2 howrs in propylene glycel solution.
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