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Effect of Lipid Mediated Glucose—Protein Reaction on
Thermal Flavor Generation
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Abstract

The contribution of lipid to thermal flavor generation from glucose-protein reaction was accomplished by
isolating flavor compounds from casein-glucose (CG) and casein—glucose-com oil (CGL) which were stored
for 2 and 4 weeks at 60°C and then reacted at 160°C for 1 hr. The volatiles from the reactant mixtures were
isolated by a solvent extraction method with methylene chloride and analyzed by gas chromatography and gas
chromatography-mass spectrometry. Pyrazine, methylpyrazine, 2,5—dimethylpyrazine, 2—ethyl-5-methylpyrazine
and 2-acelylpyrrole originated from interaction of thermal degradation of casein and lipid oxidation were
identified in the CGL samples. It was also found that 3-methyl-1-butanol, 2-cyclopene-1,4-dione, heplanal,
nonanal, and 2-heptanone were derived from lipid source. Two additional fatty acids, heptanoic acid and octanoic
acid were also identified in the CGL samples. 5-Hydroxymethyl-2—furfural, the most abundant volatile, was
responsible for the formation of sugar degradation product. The results suggested that the presence of lipid
in the samples had more effect on the contribution of volatile formation of glucose-proiein thermal reaction

than the absence of lipid in the samples.
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Fig. 1. Gas chromatogram of thermal flavor compounds iso-
lated [rom casein (C), gluscose (G) and corn oil (L) stored
for 4 weeks (4) at 60°C.

A: CG-0, B: CG-4, C CGL~4.
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Table 1. Volatile flavor compounds generated by thermal reaction of casein-glucose (CG) and casein-glucose-corn oil (CGL)
at 160°C for 1 hr during storage 4 weeks

Amount (ppm)

Compounds RO CG-O°_ G2 CGL2 G4 CGL-2
Alcohols
Methanethiol H500-600 0.57 0.50 0.50 0.33 0.48
3-Methyl-1-butanol 785 4 - 0.54 - 0.90
Furfuryl alcohol 834 3.00 3.96 3.03 413 435
Ketones
2,3-Butanedione 500-600 0.27 0.21 0.17 0.17 0.22
2,3-Pentanedione 650 098 1.02 1.26 1.21 1.31
1-(Acetyloxy)-2-propanone 832 058 1.02 0.85 1.02 1.01
2~Cyclopentene-1,4-dione 241 - - - 0.10
2-Heptanone 874 - - 031 - 0.46
2-Hydroxycyclohexanone 933 0.61 045 0.54 0.50 0.81
5-Hydroxy-2-(hydroxymethyl)-4H-pyran-4-one 1167 157 0.47 1.41 0.43 2.4
2-Methyl-3~(1-methylethyl)-cyclopentanone 1250 0.12 0.15 0.23 0.12 1.67
Aldehydes
2-Furfural 806 14.04 13.95 1250 14.90 16.23
Heptanal 382 - - 0.156 - 0.19
Benzaldehyde 920 0.11 0.04 0.22 0.27 0.32
5-Methylfurfural 929 3.18 3.21 3.26 3.45 3.50
Nonanal 1071 - - - 0.37
Pyrazines
Pyrazine 702 - - 0.32 - 0.94
Methylpyrazine 800 4.40 441 3.84 4.40 4.75
2,5-Dimethylpyrazine 891 2.15 2.00 1.94 2.08 2.29
2-Ethyl-5-methylpyrazine 978 - - - 0.43
Acids
Hexanoic acid 988 1.08 0.49 0.92 0.69 1.13
Heptanoic acid 1076 - - 0.53 - 0.72
Octanoic acid 1155 ~ - 0.45 - 1.23
Hydrocarbons
2-Ethoxypropane 663 5.17 3.82 2.88 351 357
2,2-Dimethylpropane 739 1.74 167 1.26 1.59 1.63
3-Ethyl-1-octene 949 0.61 0.14 0.20 0.20 0.60
Pyrrole
2-Acetylpyrrole 1013 - - 0.73 - 0.82
Furan
2-Acetylfuran 826 3.82 417 3.57 4.20 4.30
Sulfur compound
Dimethy! disulfide 710 0.6 0.84 0.57 0.81 0.36
5-MF-2-F
5-Hydroxymethyl-2-furfural 1193 37775 327.95 217.54 317.96 353.51
"Retention indices. IStorage week. - Not detected.
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