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Charcoal is generally considered to be a good heat source for broiling foods. This study was carried
out to clarify the cooking characteristics of charcoal. A gas burner (gas ring), a metal broiling plate
heated on a gas ring and an electric heater were used as heat sources to compare with charcoal. After
the heat flux from each heat source had been regulated to be the same, the ratio of radiative heat trans-
fer to total heat transfer was measured. Food samples (hanpen, chicken and salmon) were broiled over

~ these four heat sources for fixed times (2, 10 and 13 min). The surface temperature, burn color (G value),
moisture less, moisture content in the surface layer and hardness of the broiled samples were each
measured. When the burning state of the charcoal (binchoutan) became stable, the highest temperature
on the surface was about 750°C, and the heat flux from the heat source was 1.1 X10*W/m? at a distance
of 100 mm above the burning charcoal. The ratio of radiative heat transfer to total heat transfer of the
charcoal was about 75%. The radiative heat from the gas burner was very low, but than from the other
two heat sources was approximately equal to that from charcoal. In the case of food broiled over char-
coal, the surface temperature was higher, surface color was darker and moisture content was less than
the effects from gas burner broiling. Additionally, in the case of food broiled over the broiling plate and
electric heater, the quality of the cooked food was similar to that from charcoal broiling. ‘
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Fig. 1. Diagram of the device to measure the heat
flux
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Fig. 2. Broiling method for a food sample
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Fig. 3. Surface temperature of burning charcoal

Kinds of charcoal: ® white charcoal (binchoutan), & black
charcoal (evergreen oak), B black charoal (0ak), ¢ black
charcoal (Japanese chestnut oak).
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Table 1. Heating characteristics of each heat source

Surface Air temperature

temperature of near heat flux

Heat source

heat source* sensor
[C] [TC]
Charcoal 5822 169
Gas ring 398b 447
Broiling plate 5022 145
Electric heater 5212 97

*The mean temperature was calculated from the tem-
perature distribution measured with radiation ther-
mometer. *Within a circle of 12 cm diameter (internal
diameter of Shichirin, a Japanese charcoal cooking stove
for household purpose). ? Within a circle of 7 cm diame-
ter (diameter of burner cap).
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tion. Heat source: @ charcoal, B gas ring, [1 broiling plate,
electric heater. *, **Significant at the 5% and 1% lev-
els, respectively.
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electric heater. *, **Significant at the 5% and 1% lev-
els, respectively.
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The vertical line above a bar represents+standard devia-
tion. Heat source: B4 charcoal, B gas ring, [ broiling plate,
electric heater. **Significant at the 1% level.

18

-
N W

Moisture loss [%]
v}

6

" Hanpen Chicken ' Salmon
Fig. 8. Moisture loss from a broiled sample
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tion. Heat source: Z charcoal, B gas ring, [J broiling plate,
electric heater. *, **Significant at the 5% and 1% lev-
els, respectively.
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electric heater. **Significant at the 1% level.
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W2k, FAZAALBEEHALED, e—F—%
FHT 5 Z LK o THEHMZROFI &R K & FARRE
ITEOAILPTELILENFHLPIIE T,

BB L REROFRBEEIL, BUHEROEEOEW
e, B, b— 7 —HTRAEELEIRDOOLNT, I
TAEBOEEDE T AN-F —DFERDAZ, EmE
HRERCREEXf, KOBERIEVIROLNZ. L
ML, ERFRIFKELSELR LT AN—-F—TbHH
*HHTAILICE ST, BRLA-EMOYMEN M
BIZHEBLRENAONLE LB LPHELNPE RS
2. INSORERNS, BMES L UBIHERROEE
FREFBE I THRTIENTENT, EROEEE
BOBEXBLKSERL YR AMEICEL T,
RAKTME L2 DL EVRABRELBESL LM TE
BrEIOLNS.
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