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Optimization of Preparation of Coffee Flavor by Thermal Reaction
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2. Apple Flavor and Fragrance Group Co. Ltd., Shanghai 201809, China)

Abstract : In this study, orthogonal array design was employed to optimize thermal reaction conditions for the preparation
of coffee flavor. This was followed by reaction product analysis by gas chromatography-mass spectrometry (GC-MS).When
the reaction system was composed of 5 g of amino acids, 4 g of reducing sugar, 100 g of propylene glycol, 10 g of 95% ethanol
and 40 g of deionized water at pH 6—38, the optimal reaction conditions were glucose/fructose ratio of 1: 1.5, arginine/lysine ratio
of 2.5: 1, reaction temperature of 115 °C, and reaction time of 4.5 h. The reaction resulted in the generation of 25 volatile flavor
compounds such as furfuryl alcohol, maltol, dimethyl pyrazine, acetyl pyrrole and mercaptans. Moreover, pyrazine, pyrrodine,
furan, phenol and their substitutes were the major volatile flavor compounds.
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Table 1 Factors and their coded levels in orthogonal array design
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AT A PE (0/g) B RiER: M (9/g) CihE/'C D KE /h
1 1:15 2.5:1 105 3.5
2 1:1 2:1 110 4
3 1.5:1 1.5:1 115 4.5
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Table 2 Description of flavor and color of reaction products
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Table 3 Quality grading of reaction products based on sensory score
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Table 4 Effect of pH on flavor and color of reaction products
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Table 5 Effect of temperature on flavor and color of reaction products
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Table 6 Effect of reaction time on flavor and color of
reaction products
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Table 8 Effect of arginine/lysine ratio on flavor and color of
reaction products
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Table 7 Effect of glucose/fructose ratio on flavor and color of reaction products
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Table 9 Orthogonal array design and experimental results
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Table 10 Volatile compounds in coffee flavor obtained under optimal reaction conditions identified by GC-MS

75 LR LB I IR /min W T 1%
1 L . Z 4% (acetaldehyde diethyl acetal) 5.278 0.0868
2 HEEE (pyrazine) 10.470 0.1433
3 2- ZHEIEE (2-ethy] pyrazine) 13.852 0.1787
4 2,5- - FAREIEIE (2,5-dimethyl pyrazine) 13.497 1.3318
5 2,6- — FFEIEIE (2,6-dimethyl pyrazine) 13.672 1.3921
6 2,3- - HUIELIEIEE (2,3-dimethyl pyrazine) 14.191 0.7866
7 2- 2, 3-5(6)- 1 HE L8R (2-ethyl-5(6)-methyl pyrazine) 15.352 0.3410
8 2- 2,3 -3 LI (2-ethy] -3-methyl pyrazine) 15.533 0.0834
9 2,3,5- = 3Ltk (2,3,5-trimethyl pyrazine) 15.893 0.7604

10 3- 43 -2,5- - FIILILEE (3-ethyl 2,5-dimethyl pyrazine) 17.114 0.1587

11 5- £ 3 -2,3- - F3LALEE (5-ethyl 2,3-dimethyl pyrazine) 17.599 0.0869

12 2- LR BERK I (2-acetyl furan) 18.851 0.3117

13 5- F AL (5-methy| furfural) 18.725 0.0570

14 5- H15£-6,7- S k% (5-methyl-6, 7-dihydro-cyclopenta pyrazine) 22.243 0.1685

15 2- LI LNV (2-acety] pyrazine) 22.400 0.1426

16 8 (furfuryl alcohol) 23.145 8.4691

17 FR L 2RI )R 475 15 (methyl phenyl pentenal) 24.282 0.2530

18 5,6,7,8- MU 44 Rk (5,6,7,8-tetrahydro-quinoxaline) 25.512 0.1033

19 L3R R ) W i (methyIcyclopentadieny| pregnenolone) 27.731 2.3065

20 LFEIR R WE (pregnenolone ethyl cyclopentanone) 28.913 0.0690

21 4 Wy (maltol) 31.309 44.5428

22 2- LI (2-acetyl pyrrole) 31.380 4.3586

23 IKIR A (furanone) 32.852 2.2289

24 W (thiol) 39.260 0.2032

25 FR I P RS (hydroxymethyl furfural) 43.346 0.1920
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