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Abstract

Flavor components focused on the methyl pyrazines(2,3-dimethyl pyrazine, 2,3,5-trimethyl pyrazine,
tetramethyl pyrazine) of microwave-roasted cocoa beans were determined and compared with those of
conventionally-roasted cocoa beans. Domestic microwave oven was modified to design the microwave
roasting system. Temperature measurement technique using thermocouple probes was developed to determine
the center temperature of cocoa beans during microwave roasting. Microwave roasting was carried out under
two different conditions. Under the first condition, roasting time was fixed to 30 min, while roasting
temperature was varied to 110°C, 120°C, 130°C, 140°C, and 150°C. Under the second condition, roasting
temperature was fixed to 130°C, while roasting time was varied to 5 min, -10 min, 20 min, and 30 min.
Conventional roasting was done at 120°C for 15 min as a reference. Amount of methyl pyrazines and their
ratios were influenced by microwave roasting temperature and roasting time. The most suitable methyl
pyrazine ratio of cocoa beans was obtained at 140°C for 30 min of microwave roasting.
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Fig. 1. Schematic diagram of microwave roasting system.
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Fig. 2. Extraction and concentration of methyl pyrazines
in roasted cocoa beans.
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Fig. 3. Comparison of temperature vs. time profiles
obtained by different roasting methods.
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Fig. 4. Changes in methyl pyrazines of cocoa beans
during microwave roasting for 30 min at different
temperatures.
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Fig. 5. Changes in methyl pyrazines of cocoa beans
during microwave roasting at 130°C for different times.
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Fig. 6. Comparison of methyl pyrazines content of cocoa
beans roasted by different methods.

1-raw cocoa bean
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Tetramethyl pyrazine®| 73-% 20%-7} roastingdt A&7
oA 129164 pg/ge 2 71 Wl AEEUT 2 oA
9] AzZke M zFAslglo). o)™ A#= Reineccius
%, Holm 59", Hashim#} Chaverson £(%)] ¢]3j
238 uie} FARsE Agelsieh. 18yt tetramethyl
pyrazined A #]8F 2,3-dimethyl pyrazine, 23,5-
trimethyl pyrazine®| 7% °%F71¢] F71E R} A
o] Ry T3 $vR= Holx| slel. 2,3-dimethyl
pyrazine 20% roasting® & A|BZ7FA] 0.9549 pg/g
27 Frhalgon) 3083 roastingdt AlBFeME
0.1805 pg/g>-2 Zk43lse}. 2,3,5-trimethyl pyrazine2
dimethyl pyrazine?} WZF+& 73E B} A o
279 A% 23-dimethyl pyrazine 0.2984 pg/g,
2,3,5-trimethyl pyrazine2 0.7313 pg/g22, tetramethyl
pyrazineS 1.2493 pg/g® 2 Jehgt}.

vlo]z23t2 130°Co|A 3087} roastingdt #9] 23-
dimethyl pyrazine, 2,3,5-trimethyl pyrazine ¥ #
9] F72] 1720151 tetramethyl pyrazine 64 7}
2F =9} Fig. 6). =T (conventional roasting)?] 7§
ule]l =23} 140°C%} 150°C roasting®] 7+ Ax9] ¥
28 ¥} Hashim®} Chaveron@9] M.ie]| 2}3)d
roasting 2%EF 150°C$} 160°C, roasting A|7HE 40%-
3 30822 AAFYE 9 tetramethyl pyrazine®] ¥
Fe 4ug/eo 3 FHAd| gl e 2,3-dimethyl
pyrazineS- 0.7 pg/g, trimethyl pyrazine2 2pug/g® }
e} o] $x]d ulm3le] B of o]23t zjojr} Wt



658 A Eaal)A) A 32 F A 3 (2000)

Table 1. Changes in methyl pyrazine ratios of cocoa
beans during microwave roasting

Tetra/Di  Tetra/Tri

Fixed time (30 min)
Raw o0 7.09
110°C 843 6.08
120°C 6.40 5271
130°C 41.74 6.64
140°C 0.96 0.36
150°C 0.36 25.95
Fixed temp. (130°C)
0 min oo 7.09
5 min 16.48 4.7
10 min 11.88 7.36
20 min 13.53 21.50
30 min 41.74 6.64
Conventional roasting (120°C, 15 min) 4,19 1.71
Over roasting (190°C, 30 min) 0.19 0.58
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