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Quality Properties of Madeleine added with Black Bean Chungkukjang Flour

Jeong-Oak JangJr
Dept. of Food and Nutrition, Kyungwon University, Sungnam 461-701, Korea

Abstract

The chromaticity, mechanical, and sensory properties of madeleine were investigated during its manufacturing process
based on additions of black bean chungkukjang flour containing functional health ingredients and a high nutritient value.

1. The moisture content decreased with increasing content of the chungkukjang flour(16.1~13.7%).

2. The brightness of the Madeleine decreased significantly from 75.24 to 53.61 by increasing the content of the black bean
chungkukjang flour.

The degree of red color increased significantly from —0.31 to 4.93 by increasing the content of the black bean chung-
kukjang flour.

3. For the mechanical properties, the hardness increased significantly with increasing amounts of the black bean chung-
kulgang flour (p<0.05). The degree of fracturability, adhesiveness, and gumminess also increased with the increasing the
content, but the fracturability showed no difference by either addition.

The springiness and cohesiveness decreased significantly by increasing the content of the black bean chungkukjang
flour, showing an opposite result compared to the hardness.

4. The results of the sensory evaluation indicated significant differences in color among the samples(p<0.05). The color
of the madeleine samples with added black bean chungkukjang flour was more preferred than that of the sample without
any additive.

The degree of preference increased in the order of the quantity of the additive. The moistness and softness became
significantly drier and less soft, respectively, with an increasing quantity of the black bean chungkukjang flour (p<0.05).
For the overall acceptance, the BC10 sample added with 10% of black bean chungkukjang flour added had the highest
acceptance. This may be because it did not have a strong chungkukjang odor and had the fewest differences from the
control Madeleine without the additive, in terms of its moistness and softness. Based upon these results, adding10 % of
black bean chungkukjang flour in the manufacture of Madeleine is an appropriate quantity with regard to its structural
and sensory characteristics.

Key words : Black bean chungkukjang flour, madeleine, color value, texture characteristics, sensory evaluation.
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Table 1. Formula for the manufacturing of Madeleine
added with black bean chungkukjang flour

Experimental factor(g)

Sam-
Plel) Wﬂg:t cfzizcgl;ut;;;l:g Butter Sugar Egg Salt I?(?vlifi(;tegr
flour
C 100 0 100 100 100 05 2
BC10 90 10 100 100 100 0.5 2
BC20 80 20 100 100 100 0S5 2
BC30 70 30 1600 100 100 0.5 2

' C : Madeleine added with black bean chungkukjang flour 0%.
BC10 : Madeleine added with black bean chunglukjong flour 10%.
BC20 : Madeleine added with black bean clumglukjang flour 20%,
BC30 : Madeleine added with black bean e/nmghukjang flour 30%.
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Table 2. Conditions of texture analyzer

Ttems Operation condition
Mode TPA test
Sample height 30.0 mm
Probe 20.0 mm
Pre test speed 3.0 mm/s
Test speed 1.0 mm/s
Post test speed 1.0 mm/s
Trigger type Auto-10g
Time 3.0 sec
Strain 30.0%
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Table 4. Moisture of madeleine added with black bean

chungkukjang flour (%)
C BC10 BC20 BC30
16.12025"  15.8+0.17° 15.140.21° 13.7+0.25°

C : Madeleine added with black bean chungkukjang flour 0%.

BC10 : Madeleine added with black bean chungkukjang flour 10%.

BC20 : Madeleine added with black bean chungkukjang flour 20%.

BC30 : Madeleine added with black bean chungkukjang flour 30%.

Y Mean+SD.

* Values with different superscripts in a row are significantly dif-
ferent by duncan's multiple range test at p<0.05.

Table 3. Proximate composition of black bean chungkukjang & soft wheat flour (%)
Moisture Crude protein  Crude lipid Crude fiber Crude ash Carbohydrate

44.5+0.2 21.0+0.2 6.1+0.1 4.5+0.1 17.1+0.1

Black bean ch jang fl 8+0.1"

ack bean chungkuljang flour — 6.8+0.1 @71.7? 22.5) (6.5) 4.9) (18.4)

7.9+0.2 0.9+0.3 0.240.1 0.3+0.2 77.6+0.2

Soft wheat fl 13.1=0.

oft wheat Tour 31202 ©.1) (1.0) ©.2) 0.4) (89.3)

Y MeanSD.
? (Dried base)
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Table 5. Changes in color value of madeleine added with
black bean chungkukjang flour

C BC10 BC20 BC30
L 752443547 63.11+2.50° 57.86:2.08° 53.61+2.33°
a —0.31030 270£026°  3.91£031°  4.93x021°
b 27.61£1.03°  2030£0.83° 19.08+0.37°  18.92+0.82°

C : Madeleine added with black bean chungkukjang flour 0%.

BC10 : Madeleine added with black bean chungkukjang flour 10%.

BC20 : Madeleine added with black bean chungkukjang flour 20%.

BC30 : Madeleine added with black bean chungkukjong flour 30%.

" Mean+SD.

? Values with different superscripts in a row are significantly
different by duncan's multiple range test at p<0.05.
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Table 6. Texture profile analysis of madeleine added with black bean chungkukjang flour

C BC10 BC20 BC30

Hardness 4807.5 +252.44V° 5058.0 +380.01° 5428.3 +167.99° 7743.0 £353.55%
Fracturability 6.06+ 146" 6.19= 0.54° 8.09+ 0.53° 824+ 097°
Adhesiveness 023+ 0.07° 208+ 0.61° 209+ 057 298+ 0.06"
Springiness 0.78+ 0.01° 076+ 0.01° 0.73+ 0.01° 0.65+ 0.02°
Cohesiveness 043+ 0.06" 032+ 0.01° 028+ 0.01® 027+ 0.01°
Gumminess 1045.8 + 61.69° 1433.7 + 97.23° 1717.7 + 86.62° 22915 +111.16°
Chewiness 1325.0 + 32.65" 1303.3 = 80.57" 1075.7 + 81.87° 1480.0 +263.75°
Resilience 0.15+ 0.01° 0.12+ 001° 0.11= 0.01° 011+ 0,00

C : Madeleine added with black bean chungkukjang flour 0%.

BC10 : Madeleine added with black bean chungkukjong flour 10%.
BC20 : Madeleine added with black bean chunghkukjang flour 20%.
BC30 : Madeleine added with black bean chungkukjang flour 30%.

Y Mean+SD.

% Values with different superscripts in a row are significantly different by duncan's multiple range test at p<0.05.
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Table 7. Sensory evaluation of madeleine added with black bean chungkukjang flour

C BC10 BC20 BC30
Cross sectional uniformity 2.98+1.37"2 2.71£1.71° 3.17£2.20™ 4.76£1.97°
Color 1212023 2.91+1.04° 4.69+0.48" 6.2 +0.63°
Chunkulkjang oder 1.53+0.79° 3.58+0.87° 5.20+0.63 6.18+0.51°
Sweeten taste 5.10+1.72° 4.45:0.86™ 3.55+1.25" 2.75+1.11°
Moistness 5.8041.22° 4.15+0.62° 3.10£0.77° 2.00+0.70°
Flavor 5.45+1.56" 4.05+1.28" 4.15+1.18° 2.48+138°
Healthy image 225+1.27° 4.100.84° 6.45£0.47" 4.60+1.88"
Sofiness 5.51+1.76" 3.85+1.20 3.20+0.94 2.35+0.78°
Overall preference 4.25+0.97° 5.85+1.29° 4.55+1.53° 2.70+0.82°

C : Madeleine added with black bean chungkukjang flour 0%.

BC10 : Madeleine added with black bean chungkukjang flour 10%.

BC20 : Madeleine added with black bean chungkukjang flour 20%.

BC30 : Madeleine added with black bean chungkukjang flour 30%.

" Mean=SD.

? Values with different superscripts in a row are significantly different by

duncan's multiple range test at p<0.05.
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