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Abstract

This study was to determine the changes in flavor components focused on the pyrazines during the
microwave roasting of cocoa mass and to compare the changes with those during a conventional roasting.
The cocoa mass was roasted with microwave at 110 to 150°C for 20 and 30 min or conventionally roasted
at 140°C for 30 min. Flavor components in the roasted sample was extracted using the simultaneous
steam distillation and extraction method and analyzed using GC and GC/MS. Microwave-roasted sample
reached 140°C in 5 min and stayed at the temperature; however, conventionally-roasted sample reached
the temperature after 25 min. Flavor components in the roasted sample included 2,6-dimethyl pyrazine,
4-ethyl pyrazine, 2,3,5-trimethyl pyrazine, 5—methyl furfural, 2—methyl-6-propyl pyrazine, 2,6-dimethyl-
5-isopentyl pyrazine, and 2,3,5,6-tetramethyl pyrazine. The dimethyl pyrazine, trimethyl pyrazine, and
tetramethyl pyrazine increased with increasing temperature. The tetramethyl pyrazine rapidly increased
at 150°C for 20 min roasting; however, it decreased at 150°C for 30 min roasting. The roasting index,
ratios of dimethyl/trimethyl pyrazines and dimethyl/tetramethyl pyrazines were below 1.0, implying the
insufficient flavor formation resulting from the microwave roasting of cocoa mass.
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Fig. 1. Schematic diagram of microwave roasting system.
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Fig. 2. Comparison of temperature vs. time profiles ob-
tained by different roasting methods from 40°C to
140°C.
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Table 1. Tentative compounds in cocoa mass roasted by
conventional roasting at 140°C for 30 min

Scan Retention

No. No. time Tentative compounds
1 163 1341 3-methy! butanal
2 416 3.263 ethyl benzene
3 597 4638 cyclopentasiloxane
4 632 4904 n-propy! benzene
5 823 5.355 methyl pyrazine
6 1025 7.890 2,6-dimethyl pyrazine
7 1287 9.880 4-ethyl pyridine
8 1340 10283 2,35-trimethyl pyrazine
9 1453 12890 2,3,5,6-tetramethyl pyrazine

10 2026 15495
11 2047 15654
12 2174 16619
13 2306 17622
14 4125 31422

5-methyl furfural

propanoic acid
2-methyl-6-propyl pyrazine
2,6-dimethyl-5-isopentyl pyrazine
hexadecanoic acid

15 4199 32.004 tricosane
16 4300 327771 diethyl 1,2-benzendicarboxylic acid
17 4422 33090 tetratriacontane

18 4422  33.698
19 4445 33873

octadecanoic acid
9-octadecanoic acid

20 4470 34.063 hexatriacontane
21 4504 34.321 linoleic acid

22 4589 34967 tetrateracontane
23 5145 39.191 palmitic acid
24 578 44.061  stearic acid

25 5907 44.980 oleic acid
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Fig. 3. Pyrazine content of cocoa mass after microwave
roasting at different temperatures for 20 minutes.
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Fig. 4. Pyrazine content of cocoa mass after microwave
roasting at different temperatures for 30 minutes.
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