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Effect of Charcoal Powder on the Dough Fermentation and
Quality of Bread
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Department of Food Science and Technology, Catholic University of Dzegu, Gyungsan 712-702, Korea

Abstract

The effects of charcoal powder on fermentation of dough and quality of bread were investigated.
Charcoal powder was added to wheat flour at concentrations of 0, 0.05. 0.10 and 0.20%. The fermentation
time of dough with charcoal was reduced by 4~12 min compared with that of dough without charcoal,
The loaf volume index of bread with 0.05% charcoal powder slightly increased, Bread with charcoal powder
showed higher fextural properties (strength, hardness, springness, gumminess. and brittleness) except for
cohesiveness than bread without charcoal powder, Color L* and b* values and hue angle of the top crust
decreased while a* value increased with increasing charcoal concentrations. L* and a* values of the inside
of bread decreased while hue angle increased with increasing charcoal concentrations. Ne significant
difference in pleasant taste between bread with and without charcoal powder was observed, However,
bread with 01% charcoal powder showed the highest scores for pleasant odor, color, and overall
acceptahility.
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Table 1, Experimental plots and composition of mate-
tials (2)

Addition rate of charcoal (%)

Cotripositions

0 0.05 010 020
Wheat flour 1200 1200 1200 1200
Water 744 744 744 744
Salt 2 24 24 24
Yeast 24 24 24 24
Improvor 24 24 24 24
Milk powder 36 36 36 36
Shortening 48 48 48 48
Sugar 72 72 72 72
Active charcoal 0 0.6 12 24

e

HobAlo} i iEAeriE

IH %

B Jyazylo s gaun & g9 A
BE BF7HSAFTAADA Qo] 4B wiZslgle
o 27CE fAEAth 14 YAE B8C, €% 5%
AqA 607 GEAFOH, BEE 495gxE 14,
165g X383 22 o FIFA7|E @ UL 158 ¢
¢ TAE Yt ohgol Ui E Agste spA
H7)% A8 E vl ¥ A% Ao 495z & 14
165g ®] IS 74z} ¥ H~38C, 45 85%=
frAEEA 4887 23 SEE AP O 2BRE
170~180ColA 3587 & ¥ 38C7A Wsie
Z34 ANEE st

4, 930 21| &%

100mt sl24ddce] wE 20g& Wol 28ColA
71279 Gimiel £9d WA 229k AR 3
Asec,

5. @9l |oaf volume index

Loaf volume index®= Funk "¢ whgo] wa}
@ goldE Fald T M2 Ay dgw
4 Fol, FAUANAM vigriAy o) FAHHA
A7A 2] o), FHHLZHEY HSW7A Y o
2 FAHM 5PN Fo)F g S
AXE 52 U oz &y

6. EjAX

W) @AXE  Rheometer(RE-3305, Tamaden,
Mode 21, Japan)& AHE3le ZAdden ZAz
A& test type: mastication, adaptor type: circle,
adaptor area: 07%m?, sample type: H-angel, sam-
ple width: 30mm, sample height: 30mm, sample
depth: 30mm, sample moves: 10mm, table speed:
60m/min, load cell: 2kgo =2 FHHo}

7 MM EF

A 2A (Minolta CR-2000, Japan)& o]&3e w
o) 433 Ao el L 2 b 2 hue angel®
axsga 434 JE= (L-LY+(z-2)+(b-
b 9 A, A L, a b= BN, L) 2] b= AN



Vol. 10, No. 6{2000)

100

£

E % a

£

E

§ 80 |

£

o

g j . '

w

)

0.05
Charcoal (%)

Fig. 1. Fermentation times of dough with charcoal, The
fermentation time was culculated the times(min)
reached to standard volume(63 mL) of the dough
during fermentation at 28'C. Values were repre-
sented mean*SD of triplicates, and different
letters in same row(a-d) indicates significantly
difference at p<0.05.
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Fig. 2. Changes in volume of dough with different
concentration of charcoat during dough fermen-
tation, The 1st proof step was performed for 60
minutes at 30C and the 2nd proof step was
performed for 48 minutes at 38°C. Values were
represented mean+SD  of triplicates, and
different letters in same row (a-d) indicates
significantly difference at p<0.05,
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Fig. 3. Comparison of loaf volume index of bread with
different concentration of charccal. Values were
represented mean+SD of triplicates, and different
letters in same row(a-d) indicates significanily
difference at p<0.05,
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Fig. 4. Vertical sections of bread added with different
concentration of charcoal,
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Table 2. Texture of bread with different concentration of charcoal

Addition rate of charcoal {%)

0 005 0.10 020
Strength {dyne/em?) 27458 53446° 42658° 42129
Hardness (dyne/cm®) 159941° 214322° 214456° 237529
Cohesiveness {%) 80.82° 78.63a° 76.06" 76.20°
Springiness (%) 84.10° 87 60° 88.66° 8378
Gumminess (g) 22.44° 37.20° 64 321°
Brittleness (g) 1875 3059 3079 3027

Values were represented mean of triplicates, and different letters in same row(a-d} indicates significantly difference at p<0.05.
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Table 3. Top crust color of bread added with different concentration of charcoal

Addition rate of charcoal{%})

Color
0 005 (10 0.20
L 7754 65.33" 56.55° 49.32°
a -129° -04% -0.20° 0.05°
b 779" 362 2.34° 1.35¢
Hue angle 098.89° 96.50° 94 81° 87,881
4E 12.98° 2.71° 28.97°

Values were represented mean of triplicates, and different letters in same row(a-d) indicates significantly difference at p<0.05.

Table 4. Internal color of bread added with different concentration of charooal

Addition rate of charcoal{%)

Color
0 0.05 0.10 0.20
L 5457° 4681° 47.29° 42 86°
a 11.14° 9.04° 597 3.08
b 1479 1607 1385 924
Hue angle 53.10° 60.71° 66.70" 718¢°
4E B.00° 8.94° 15.28°

Values were represented mean of triplicates, and different letters in same row(a-d) indicates significantly difference at p<0,05,
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Table 5. Sensory quality of bread added with different concentration of charcoal

Addition rate of charcoal(%}

Attributes
0 005 010 0.20
Pleasant taste” 307 2.80° 270 279
Charcoal taste” 101 241° 327" 390°
» 3040 312 380° 310°

Cverall taste
Stickiness” 3.02° 321° 347° 358
Adhesiveness” 3.0¢° 330" 361° 37
Charcoal odor;’ 1.00° 23F 302° 386°
Pleasant odor™ yz, 301 2.70° 342° 370°
gv"l:: aicfcieta‘tﬁm ” 3.10° 308° 330° 3,08°
PLabity 308 328 350° 245

UThe atiributes were evaluated by the intensity from very low{1 point} to very strong (5 points). ®The attributes were
evaluated by the acceptability from very poor(1 point) to very good(5 points). Values were represented mean of triplicates, and
different letters in same row{a-d) indicates significantly difference at p<0.05,
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