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Abstract

In this study, muffins were made with the addition of 0%, 3%, 6% and 9% of Chungkukjang powder and, the quality
characterigtics, such as volume, height, appearance, chromaticity and moisture contents, were measured using SEM
(Scanning Electronic Microscope) measurement, texture tests and sensory tests. In the regards to volume, as the added
amount of added Chungkukjang increased, the volume aso increased. There was no significant difference in the height
and moisture content of the muffins a the different Chungkukjang powder concentrations. Using SEM, it was shown that
as the amount of added Chungkukjang increased, the gluten content decreased, which in turn caused the formation of
thick cell membranes and rough pores and reduced gluten composition capacity. Luminosity L vaue in Chungkukjang
muffin decreased as the amount of added Chungkukjang powder increased. There was significant difference in the red
chromaticity a value and yellow chromaticity b value among the samples (p<0.05). The results of the texture test showed
that the hardness of the Chungkukjang muffin decreased as the amount of added Chungkukjang increased. In addition,
as the amount of added Chungkukjang increased, the adhesiveness decreased. There was no significant difference in
springing, chewiness and gumminess among the samples. There was a significant difference in the cohesiveness among
al other samples in cohesiveness (p<0.05). The results of the sensory test showed that the wave form of the Chungkukjang
muffin decreased as the amount of added Chungkukjang increased. The pore of the muffin increased as the amount of
added Chungkukjang increased. The color qudity of the muffin decreased as the amount of added Chungkukjang in-
creased. In terms of overadl acceptability, 6% Chungkukjang was shown to result in the highest preference level.
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Table 1. Formulas for muffin added with Chungkuk-

jang powder (unit: g)
Sample Control” MC3 ~ MC6  MC9

Whest flour 400 388 376 364
Chungkukjang powder 0 12 24 36
Margarine 200 200 200 200
Suger 200 200 200 200
Egg 200 200 200 200
Milk 200 200 200 200
Baking powder 14 14 14 14
Sat 12 12 12 12

Y Control: Muffin added with Chungkukjang powder 0%.
MC3: Muffin added with Chungkukjang powder 3%.
MC6: Muffin added with Chungkukjang powder 6%.
MC9: Muffin added with Chungkukjang powder 9%.
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Table 2. Operation conditions of te xture analyzer
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Table 3. The properties of Muffin added with Chungkuk-
jang Powder

Sample Height(cm) Volume(cm) Moisture(%0)
Control” 6.0" 78.3+2.5"9 245+12.1°
MC3 6.0 835+1.37 25.8+12.9%
MC6 6.0 84.7+5.0° 27.7414.0°
MC9 6.0 86.8+5.4 27.9+13.8"

Classification Conditions
Sample size 4x4x3 cm
Provbe P20 mm
Test speed 1.0 mm/s
Pre-test speed 5.0 mm/s
Post test-speed 1.0 mm/s
Trigger type Auto 50 g
Time 3.00 sec
Distance 10 mm

Y Control: Muffin added with Chungkukjang powder 0%.
MC3: Muffin added with Chungkukjang powder 3%.
MC6: Muffin added with Chungkukjang powder 6%.
MC9: Muffin added with Chungkukjang powder 9%.
2 Vaues are mean+SD.
9 27 Meen in a column by different superscripts are significantly
different a the p<0.05.
9 NS Means no significant differences p<0.05.
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Fg. 1. Photograph of muffin added with Chungkukjang
powder.
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Fig. 2. Micrographs of bread crumbs muffin added with Chungkukjang powder.

A7Vl Sl wets 278 o] HojAmw F
& AEZH AR 7)FE Holu FFE A 58S o=
€ A9 Btk ol 57 AH7F H3(Im e al 1998),
a,L-Er 742 H7F M PA(Park & Lim 2007) X% 772
Fol &5 o i x2o] AHa 7]Fe] A
A= AoZ Yehyth

P

offt i ooy T
N

3. Mz
A7 A7Vl e v A 54 23 Table 4
of ekt = Lgke thxwellA 69.9, HH7HE 9%
7} Al 8595 eI A8 el #2123 Apo] 7t yehsitt
(p<0.05). F=737HF 7ol S74el H=7¢ e
T AT AR aghe tizarell A -3452 Ul
i, 9%ellM ~1118 BE AR el 9491 2pel7} vt
‘Xb:](p<0 05). thazsrol mish H=7 7Hroll Hrhge] S71e
= agt S7kske daE Eolnh F4% bitdllA= 3%,
6%011* = A Aol UehdA ed e iz} 9%

Table 4. Hunter's color values of muffin added with
Chungkukjang powder

Hunter's color values

Smle L a b

Control” 69.9+0.01°  -345+003"  20.8+058°
MC3 68.7+1.14°  -2.42+005°  215+055”
MC6 67.6+058°  -1.42¢000° 22040577
MC9 65.9+001°  -1.11+002 234231

Y Control: Muffin added with Chungkukjang powder 0%.
MC3: Muffin added with Chungkukjang powder 3%.
MC6: Muffin added with Chungkukjang powder 6%.
MC9: Muffin added with Chungkukjang powder 9%.

2 values are meantSD.

9 2° Mean in a column by different superscripts are signifi-
cantly different at the p<0.05.
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Table 5. Textural properties of muffin added with Chungkukjang powder
Sample Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness
Control” 754.8+82.5"% -10.0+3.71"%" 0.73:0.13"% 0.31+0.04% 237.7+28.1° 176.3+47.1"%"
MC3 732.3t75.5 -13.4+1.67 0.67+0.07 0.32+0.02 232.1+305° 155.4+28.7
MC6 653.2+40.8 —15.7+7.43 0.70+0.03 0.30+0.01% 196.3+ 9.94% 138.5+13.5
MC9 651.8+47.5 -19.0£7.94 0.68+0.06 0.27+0.02° 177.1+23.8 119.4+12.7
Y Control: Muffin added with Chungkukjang powder 0%.
MC3: Muffin added with Chungkukjang powder 3%.
MC6: Muffin added with Chungkukjang powder 6%.
MC9: Muffin added with Chungkukjang powder 9%.
2 Vaues are mean+SD.
9 a® Mean in a column by different superscripts are significantly different at the p<0.05.
4 NS Means no significant differences p<0.05.
Table 6. Sensory evaluation of muffin added with Chungkukjang powder
Sample Wave Springi- Color Pore Chewi- Appes- Hard- Moist- Flavor Overdl
form ness ness rance ness ness preference
Control”  6.6+23" 58+21" go+15* 71418 6615 66+20° 60+1.8 7.0£11° 7512 644217
MC3  60+18 60+16 72413 64+1.8" 68+19 7.2417° 58:20° 68+16° 60£22° 6027
MC6  63+25  53+21  46+£22° 66:1.3° 58+15  46+£15 51+19° 63+14° 58+17 7.8:18
MC9 58421  50+1.6  24+18 51+14° 55+23 5114 41+21° 58+1.7° 44419  AT7+LT
Y Control: Muffin added with Chungkukjang powder 0%.
MC3: Muffin added with Chungkukjang powder 3%.
MC6: Muffin added with Chungkukjang powder 6%.
MC9: Muffin added with Chungkukjang powder 9%.
2 vaues are meantSD.
9 @°¢ Mean in a column by different superscripts are significantly different at the p<0.05.
9 NS Means no significant differences p<0.05.
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