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Abstract

The effect of water extracts of Chungkukjang(WEC: 10%, w/v), which was prepared using Bacillus subtilis isolated from
Korean traditional Chungkukjang, on the pH, acidity and volume of the dough, and loaf volume index(L'VI), color, texture,
retrogradation degree, microscopic observation and sensory quality of the bread were investigated. Experimental plots were
divided to 3 groups(Control; without WEC, I; added 2.5% WEC against total amount of water, II; added 5.0% WEC against
total amount of water). There were no significant difference in pH and acidity among each experimental groups. Dough
volume were higher but LVI were lower in the I- and II-bread than those of control group. L* values of the top crust and
internal tissue in the I- and II-bread were lower than those of control group. The higher addition amounts had the lower
L* values. Hardness, strength, gumminess and brittleness were higher, but cohesiveness and springiness were lower in the
WEC-breads than those of control. In the results of microscopic observation, there were scarce of the bigger starch granules
and a sparse structure, while there were smaller starch granules in the WEC-bread. The scores of crispy taste of the
WEC-bread were lower than those of the control group, but there were no significant difference in tenderness, odor, savory
taste and overall acceptability between the control and the I-bread. The retrogradation rate of the bread stored for 3 days
at 25C was 45.09% in control, 17.92% in I-bread, and 12.45% in II-bread, respectively.

Key words : Bread, quality characteristics, Chungkukjang, water extracts.
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Table 1. Compositions of materials for bread added

with water extract of Chungkukjang

Experimental plots

Ingredients

Control I 1’
Wheat flour (g) 600 600 600
Water (mL) 372 363 354
Salt (g) 10 10 10
Yeast (g) 16 16 16
Sugar (g) 30 30 30
Milk powder (g) 18 18 18
Margarine (g) 24 24 24
Yeast foods (g) 12 12 12
WEC (mL)" 0 9.3 18.6

" WEC: Water extract of Chungkukjang(10%, w/v).
= Symbols: I; 2.5% CWE against total amounts of water, II;
5.0% CWE against total amounts of water.

o} 13} REE 2741, BUEE 75%NH 6083t Jaiglo
™ 500 go 2 Easle] ALox] 2087k F3F wE ST
g2l oz do] H thS one loafZ @3] )8 o]
Yo & 37:1C, AUFE 85%olA] 4057F 23 LEAH o
™ F71E 180/170CAlA] 3583 sttt 797 we He
ol A 3083t WA | A}gstET.

5. pH & A%

pH= AACCH(1986)] whet 2] & v 10 g2 A3 31
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Table 2. pH and acidity of dough with Chungkukjang
water extracts

=SE%)E Ueh)

Control I ?
pH 554+0.12%  5.56+0.10°  5.57+0.13°
Acidi

cidiy 0.63£0.06  0.71£0.05°  0.74+0.07°

(as lactic acid %)

" See Table 1.

 Values are meantstandard deviation(Sds) of triplicate deter-
minations, different superscripts within a row indicate signifi-
cant differences at p<0.05.

Table 3. Volume of dough and loaf volume index of
bread with Chungkukjang water extracts(0~12% against
total added water)

WEC" (% against total added water)
0 6 12

1st fermentation

(@500 g 1,338+43" 1,352+54°  1,169+35°
2nd fermentation b a .
(€500 g) 2,314+89"  2,510+88"  2,146+63

Loaf volume index 9.62+0.32* 9.34+0.28° 8.96+0.27"

" See Table 1.
% Values are mean+Sds of triplicate determinations, different
superscripts within a row(a-b) indicate significant differences

(p<0.05).



490 o« - o] - 7wl

<0, 6, 12% = A 7}ste] 1, 234 HFA 9] HHEF-9] 9 o
loaf volume index(LVI)E Z:/\}?ﬂ- A3} WECE H7)s
o thake] 6% A Hrtek A%, o] ¥ale FAsld v
st HAHA F7H8HA »} 12% =A] "7k Afle &
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H]-&o] oA 42 Zvkshe A3S e 23y LVI
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71919l &/ H(Eliasson & Larsson 1993) o]z} AlgH T} Oh et
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Table 4. Volume of dough and loaf volume index of bread
with Chungkukjang water extracts(2.5~5.0% against total
added water)

Control I >
st fermentation ) 110,439 1463562 1495:60°
(em*/500 g) S T T
2nd fermentation b ab 2

3 2,314+89 2,382+95 2,520+90
(cm™/500 g)
Loaf volume index 9.74+0.39"° 9.66+0.36° 9.62+0.32°

2 See Table 1.

% Values are mean+SDs of triplicate determinations, different
superscripts within a row indicate significant differences at

p<0.05.
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4. HAX

o] Bl A% 2 243 Aah= Table 63 2t} 7 E(hard-
ness)= &7} 097X 10°dyne/em’ 2 718 Bkx, 12648
x 10%dyne/cm’ , 1= 9.15 X 10°dyne/cm®2 WECS] & 7}10] &0
S/VETE FS4Th A (strength)®] A= H7H]&

Table 5. Color of the top crust and internal tissue of the
bread with Chungkukjang water extracts

Color Parts Control " i

L. Top crust  51.33£2.05%) 51.1842.05° 49.65:1.49°
Internal tissue 76.92+3.08"° 75.85+2.28" 77.83+3.89"

o Top crust 12.61£0.48" 12.09+0.36° 12.50+0.38°
Internal tissue -2.22+0.09" -2.21£0.09" -2.20+0.07"

" Top crust 19.34£0.97* 18.96+£0.76" 19.0620.57°
Internal tissue 11.03+0.55° 10.77+£0.43" 10.27+0.31°

2 See Table 1.
9 Valyes are mean+SDs of triplicate determinations, different

superscripts within a row indicate significant differences at
p<0.05.

Table 6. Texture of the bread with Chungkukjang water
extracts

Attributes Control " ?

Hard
(fl(;’%sysne o) 097+0.04%  6.48:026°  9.15:0.55°
Strength . b a
(x 10%dynerent’ 0.70+0.02 4.60+0.18 6.70+0.40
Cohesive- a b b

ness (%) 70.74+2.83°  54.48+272°  51.73%1.55
Springiness (%)  83.16+4.99"  65.12+2.61°  64.55+1,94°
Gumminess (g)  99.03:2.97°  501.72+20.07° 693.64=41.62"

Brittleness (g) ~ 82.3622.47° 326.70+13.07° 447.74+22.39°

") See Table 1.
% Values are mean+SDs of triplicate determinations, different
superscripts within a row indicate significant differences at

p<0.05.
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Table 7. Sensory quality of bread with Chungkukjang
water extracts

Attributes Control 1 i
Crispy taste 428+026™  3.30£0.13°  3.55:0.14°
Savory taste 3.07£0.92° 3.30+0.13* 3.17£0.13*
Tenderness 3.68+0.18° 3.50£0.14"  3.05+0.09"
Odor 3.83+0.19° 3.65+0.15"  3.45+0.10°
Oiecr:;iability 400£0.160  4.05:020°  3.42:0.21°

'3 See Table 1.

g Sensory scores were evaluated from very good(5 points) to
very poor(l points), and the values are means+SDs of 25
panels, different superscripts within a row indicates significant
differences at p<0.05.

Fig. 1. Microscopic photograph (x 3,000) of the bread with different concentration of Chungkukjang water extracts.

Abbreviations in the figures : See Table 1.
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Table 8. Changes in retrogradation degree of the bread
with different concentration of Chungkukjang water ext-
racts wrapped with polyethylene film during storage at 25

(%)
Storage days  Control IV 1
1 3.48+0.23  0.63:0.08° 0.27+0.03°
2 15.60£0.97*  8.60+0.14° 4.77+0.12°
3 45.09+2.45°  17.92+0.43°  12.45+0.36°

2 Abbreviations: See Table 1.
% Values are mean=SDs of triplicate determinations, different
superscripts within a row indicate significant differences at

p<0.05.
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