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Comparison of Physicochemical Characteristics and
Consumer Perception of Cheongkukjang

So Jin Kangl, Sang Sook Kiml, and Hae Young Chung2

'Korea Food Research Institute
ZDept. of Food and Nutrition, Gachon University

ABSTRACT To investigate major characteristics affecting the consumer acceptability of Cheonggukjang, the phys-
icochemical characteristics and consumer perception of 16 Cheonggukjang samples (seven commercial samples and
nine samples prepared in the laboratory) were analyzed. Overall, consumer acceptability of Cheonggukjang increased
with higher contents of amino nitrogen and volatile basic nitrogen, as well as at lower moisture contents. Cheonggukjang
samples with higher consumer acceptability showed higher purchase intent (%) and willingness to pay (won/200 gram
package), implying consistency in consumer evaluation. Ideal characteristics of Cheonggukjang were lighter color,
less water in the soup, stronger characteristic Cheonggukjang taste, sweetness and nutty taste, as well as less off
odors, saltiness, and bitterness. The result of this study demonstrates the needs to improve sensory quality by considering
the relatively low consumer acceptability of Cheonggukjang samples.
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JASCO, Tokyo, Japan)Z o]-&3}o] 550
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Table 1. Specification of 16 Cheongkukjang

trophotometer CM-2500d, KONICA Minolta Co., Osaka,
Japan)& AF&3}o] L(lightness), a(redness)® Alyellow—
ness) 7k 33 W Zgsheinh

ol 2|t E7(EA & oo|cEi HA =H
Jorde] 3jdA 9 7] A(volatile basic nitrogen, VBN)
st conway unit(FA7DE o] &8k W e (14)9
uet S48l = é F A& 10 gdl 75 50 mLE
7tste] 3043t A&E$ § o] BA](Whatman No. 4, What-
man, Maidstone, UK)Z o33t A& & 1 mL, KoCOs
Ez}g-o 1 mLE Aol ¥ 0.01 N HoSOy 1 mLE WA
of ¥& % 25°CollA 117k HA Gt 21 = e
H2SO49 Brunswik A19FS 3k W& ¥ 31 0.01 N NaOH €
Ho = AHAste] SAsom AY A= 33 WE SA
33T

ol ¥ A4 $FFLS formol AWM (15l ol F4 35}
At = 2% A8 dEgAS oF3x](Whatman No. 4,
Whatman)2 o %3 438 20 mLel %7 formalin 20

o

Samplesl’z) Brand or conditions for preparation Major ingredient
Cl Chanmaru Bean 93.5% (imported), salt, ethanol
Product similar to Cheongkukjang, which made of Cheong-
C2 Dadam kukjang 47.08% and various seasonings including minced
garlic, sugar, anchovy powder, yeast extract and etc.
C3 Sunchang tradition conventional Sunchang Bean 70% (domestic), water 28%, salt 2%
C4 Sangchon Hwangtobang Bean 98% (domestic), salt 2%
Cs Chungjungwon Sunchang tradition Sunchang Bean 95% (domestic), salt 2%
C6 Mac Bean 98% (domestic), salt 2%
C7 Ongsimwon Bean 64% (domestic), salt 3%, water 33%
P6A Cheongkukjang prepared with Bacillus subtilis Bean 97% (domestic), Bacillus subtilis BRAL 3%
BRAL by fermentation for 6 days at 30°C.
P10A Cheongkukjang prepar.ed with Bacillus subtilis Bean 97% (domestic), Bacillus subtilis BRAL 3%
BRAL by fermentation for 10 days at 30°C.
P6B Cheongkukjang prepar.ed with Bacillus subtilis Bean 97% (domestic), Bacillus subtilis BRBA 3%
BRBA by fermentation for 6 days at 30°C.
P10B Cheongkukjang prepar.ed with Bacillus subtilis Bean 97% (domestic), Bacillus subtilis BRBA 3%
BRBA by fermentation for 10 days at 30°C.
Cheonglukjang stored for 1 month at -20°C after Bean 97% (domestic), Bacillus subtilis BRAL 3%
P2AF fermentation for 2 days at 30°C with Bacillus
subtilis BRAL
Cheongkukjang stored for 1 month at -20°C after Bean 97% (domestic), Bacillus subtilis BRAL 3%
P6AF fermentation for 6 days at 30°C with Bacillus
subtilis BRAL
Cheongkukjang stored for 1 month at -20°C after Bean 97% (domestic), Bacillus subtilis BRBA 3%
P2BF fermentation for 2 days at 30°C with Bacillus
subtilis BRBA
Cheongkukjang stored for 1 month at -20°C after Bean 97% (domestic), Bacillus subtilis BRBA 3%
P6BF fermentation for 6 days at 30°C with Bacillus
subtilis BRBA
PIA Cheongkukjang prepared with Bacillus subtilis Bean 97% (domestic), Bacillus subtilis BRAL 3%

BRAL by fermentation for 2 days at 30°C.

l)Commermal Cheongkukjang products marketed in Korea (C1~C7).
Cheongkuk]ang products prepared in the laboratory of Bioresource Inc. (P6A ~P2A).
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Table 2. Physicochemical characteristics of Cheongkukjang

Hunter's color value

Samples"” Moisture (%) Salinity (%) Iiii‘:‘::tlg({;gg%r ~ o o
Cl1 55.3%4 1.64 9.85¢ 34.7° 13.8" 41.2°
2 63.9° 8.39° 22.41° 33.1° 20.6° 54.7°
3 56.7" 2.26" 9.17¢ 29.3° 16.0° 46.3°
Cc4 543 2.38¢ 10.11¢ 46.7° 13.6™ 39.3%
Cs 57.28" 5.23° 28.34° 46.8° 13.9" 37.2%4f
C6 52.0 211 9.94¢ 39.1¢ 16.4° 47.0°
Cc7 54.1 257" 13.12° 39.8¢ 14.5° 37.7°%
P6A 61.6% 2.81° 7.36° 59.0° 10.4% 33.0°"

P10A 60.7° 2.73° 7.88¢ 51.8° 10.5% 36.20%
P6B 62.8° 3.04° 7.27 57.6° 9.5¢ 32.3%
P10B 58.8" 3.04° 7.74 45.9° 10.8% 3584k
P2AF 61.2% 3.04° 8.05¢ 59.1° 10.5% 31.78
P6AF 62.6™ 2.93¢ 7.45¢ 52.7° 10.0° 34.8%%
P2BF 62.6% 2.34¢ 9.68¢ 57.4° 10.2¢ 35,19
P6BF 61.8>¢ 2348 7.79¢ 56.1° 10.0° 34 5%
P2A 57.9¢ 2.73° 7.53¢ 46.0° 13.7 41.5°

l)Commermal Cheongkukjang products marketed in Korea (C1~C7).
Cheongkuk]ang products prepared in the laboratory of Bioresource Inc. (P6A~P2A).

*Mean values of three replications.

)Values with different superscripts within the same column are significantly different (P<0.05).

Slgmﬁcant at P<0.001.
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Table 3. Volatile basic nitrogen and amino nitrogen content of
Cheongkukjang

Samplesl’z) .Volatile basic*** Amino nitﬁggen

nitrogen (mg%) (mg%)

Cl 77.288%9 641.7

C2 81.71" 338.3°

C3 21.33" 513.3°

C4 109.71¢ 420.0°

Cs 46.06' 210.08

C6 48.16' 350.0°

C7 88.01° 618.3"

P6A 7.00° 70.0/
P10A 92.03¢ 326.7°
P6B 26.88' 163.3"
P10B 122.92° 420.0°
P2AF 9.33" 35.0%
P6AF 118.16° 373.3¢
P2BF 29.73 128.3"
P6BF 71.63" 245.0
P2A 22.26™ 70.0°

YCommercial Cheongkukjang products marketed in Korea (C1
~C7).

2)Cheongkukjang products prepared in the laboratory of Bio-
resource Inc. (P6A~P2A).

*Mean values of three replications.
Values with different superscripts within the same column are
significantly different (P<0.05).

***Signiﬁcant at P<0.001.
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Table 4. Consumer acceptability, purchase intent, and willingness to pay of Cheongkukjang before cooking

A C49] #nr
defdFol 79 45.3%°]

Aol AHEE F= A5 i &nA 7]
FokeE WEsta

4 A= AP Az A=l & oy,

HEZ Rl 71w ol Rl o, A=t

AHEE AR F C47)

o 7}7}+ 5.93, 6.15 2 6.03

Azt A A4z

o 5 anjAkEe =1

@bl 2 Al ARSE v A

Folth, Aol A Az

Consumer acceptability

Samplesl’z)

Purchase *intent

Willingness to pay

Odor™ Appearance*M acceopggllilty*** (%) (won/200 g pkg)
Cl1 4209 5.14% 455 25.9” 2,417
C2 5.22° 434" 4.69" 26.4 2,465™
C3 4.61%* 4.87% 453 244 2,297
C4 5.94° 6.23" 5.99° 453 2,804°
Cs 477 5.80° 5.07° 30.8 2,507™
C6 5.72° 5.74° 5.70° 37.8 2,627°
C7 4.94" 4.98% 4.90" 284 2,371
P6A 3.64% 421" 3.73¢ 9.0 1,854°
P10A 4.27%F 5.12% 4.62" 20.9 2,270%
P6B 3.258 4.18" 3.65¢ 9.5 1,903°
P10B 4.44° 5.35 485 23.9 2,402
P2AF 3.72% 423" 3.82¢ 13.4 1,833°
P6AF 4.93" 5.57" 5.04 26.9 2,434
P2BF 413 472 4.40° 17.4 2,129
P6BF 4,85 5.9 491" 294 2,329%
P2A 436° 4.92% 4.43" 17.4 2,129
”Commermal Cheongkukjang products marketed in Korea (C1~C7).

Cheongkuk]ang products prepared in the laboratory of Bioresource Inc. (P6A~P2A).
*Mean values of 201 consumers (0: dislike extremely, 9: like extremely).
)Values with different superscripts within the same column are significantly different (P<0.05).
Percentage of consumers who choose ‘probably purchase’ or ‘definitely purchase’ among 201 consumers.

Won/200 gram package.
Slgmﬁcant at P<0.001.



Table 5. Consumer acceptability, purchase intent, and willingness to pay
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of Cheongkukjang after cooking

Consumer acceptability

Purchase intent ~ Willingness to pa

Samplesl’z) e stk sk ok Overall 0/ \*** pes
2 k
Odor Appearance Taste Texture acceptability (%) (won/200 g pkg)
Cl 5.41°% 5.66™¢ 5.01" 5.72% 5.02° 32.3 2,559
C2 6.05" 5.86" 579" 5.63" 5.68% 483 2,794%
C3 4.77% 5.41°° 4.14° 4.98% 425" 19.4 2,332%
C4 6.19° 6.21° 5.93" 6.15° 6.03" 46.8 2,938°
C5 5.68" 5.88" 4.98" 5.56° 5.10% 35.8 2,603
C6 5.95° 6.27" 520" 5.85%° 5.42% 37.8 2,739
C7 5.66" 6.03" 4.51¢ 5.42% 4.62% 25.9 2,499
P6A 3.24° 3.69" 2.23¢ 3.08¢ 236" 3.0 1,746"
P10A 4.76% 5.05¢ 4.51¢ 4.79 4.48° 224 2,515
P6B 3.85' 3.86"" 2.84' 3.52% 297" 7.5 1,881%"
P10B 4.92¢ 5.34% 4.65" 5.05% 4.73% 25.9 2,503
P2AF 3.00° 3.44" 2.25¢ 3.13¢ 231" 5.0 1,719"
P6AF 5307 530" 4.83% 5.02% 4.99° 25.9 2,555
P2BF 434 4.42f 3.66° 4.22° 3.83° 15.4 2,173
P6BF 5.10% 5.08° 4.65 4.66° 4,61 224 2,409
P2A 3.85' 4.11% 327° 3.75' 3.29" 9.0 2,050

Commercial Cheongkukjang products marketed in Korea (C1~C7).

2)Cheongkukjang products prepared in the laboratory of Bioresource Inc. (P6A ~P2A).
Mean values of 201 consumers (0: dislike extremely, 9: like extremely).
YValues with different superscripts within the same column are significantly different (P<0.05).
>Percentage of consumers who choose ‘probably purchase’ or ‘definitely purchase’ among 201 consumers.

jjyvomzoo gram package.
Significant at P<0.001.
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Fig. 1. Sensory profiles of cooked Cheonggukjang compared to ideal profile by consumer. A: commercial Cheonggukjang products
in Korea, B: Cheonggukjang prepared in the laboratory of Bioresource Inc. Color intensity: color intensity of cooked Cheonggukjang,
Thickness: thickness of Cheonggukjang soup, Characteristics Cheonggukjang odor: characteristic odor intensity of cooked
Cheonggukjang, Off odor intensity: off odor intensity of cooked Cheonggukjang, Characteristic Cheonggukjang taste: characteristic
flavor intensity of cooked Cheonggukjang, Sweetness: sweet intensity of cooked Cheonggukjang, Nutty taste: nutty intensity of
cooked Cheonggukjang, Saltiness: salt intensity of cooked Cheonggukjang, Bitterness: bitter intensity of cooked Cheonggukjang,

After taste: overall after taste of cooked Cheonggukjang.  Significant at P<0.001.
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acceptability
after cooking
-0.42
0.24
0.43
-0.59
0.54
0.56
0.74
0.67

acceptability
before cooking
-0.61"
-0.03
0.25
-0.41
0.39
0.38
0.63
0.49
YBased on total 16 Cheonggukjang samples.

characteristics
Salinity
Reducing sugar
Color L
Color b
Volatile basic nitrogen
Amino nitrogen

Moisture
Color a
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