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Abstract

This study was intended to develop a value-added and functional sauce with addition of Chunghkukjang
powder. This study was conducted as the following procedure. 10% 20% 30% and 40% of Chungkukjang
powder was respectively added to make different Bechamel sauces. And then, physical testing (moisture, color
value, viscosity, salinity, spreadability and pH) and sensory testing (a quantitative descriptive analysis and an
acceptance test) were performed. After that, the comrelation between the physical testing and the sensory
testing was investigated to choose an optimal mixture ratio. The study results are presented as follows. As
the addition percentage of Chunghkuljang powder increased, a-value, b-value, salinity, spreadability, and pH
significantly increased (p<0.001), but moisture content, L-value and viscosity decreased. The QDA result
indicated that, regarding color intensity(5.89), Chungkukjang flavor(5.32) and Chungkukjang taste(6.26), the
40% addition group had the highest value, and that, regarding thickness(6.42), milk flavor(5.00), oily
taste(5.21), mouth feel(5.32), the control group had the highest value. As a result, as the addition percentage
of Chungkukjang powder increased, color intensity, Chungkukjang flavor, and Chungkukjang taste increased,
but thickness, milk flavor, oily taste, and mouth feel decreased. According to the result of acceptance test,
the 20% addition group had the highest value in terms of appearance, flavor, taste, glossy and overall
acceptance. As shown eatdier, it is considered that proper addition of Chungkukjang powder positively affects
the overall acceptance, and that the 20% addition of Chungkukjang powder is most suitable to improve the
sensory and physical quality-characteristics of Bechamel sauce.

Key words: chungkukjang powder, bechamel sauce, quantitative descriptive analysis, acceptance test,
physical test
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{Table 1> Formulas for preparation of Bechamel sauce with various amounts of Chungkukgang powder

Ingredients

Samples Chunglukjang Wheat flour(g)  Butter(g) Milk(mL) Onion(g)
powder(g)

CON 0 50 50 750 10
CBS10 5 45 50 750 10
CBS20 10 40 50 750 10
CBS30 15 35 50 750 10
CBS40 20 30 50 750 10

CON  : Chungkukjang powder 0%
CBS10 : Chungkukjang powder 10%
CBS20 : Chungkukjang powder 20%
CBS30 : Chungkukjang powder 30%
CBS40 : Chungkukjang powder 40%
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<Fig. 1> Flowchart for preparation of Chungkukjang Bechamel sauce
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{Table 2> Measurement condition for the viscometer analyser

Measurement Condition
Model No. DV-II+ Viscometer
Spindle No. 3
Spindle speed 20 rpm
Formula Dial readingxFactor=Viscosity in cp(mPa - s)
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{Table 3> Physical properties of Bechamel sauce with various amounts of Chungkukjang powder

Properties CON CBSI10 CBS20 CBS30 CBS40 F-value
Moisture a a b be . .
77.29+1.01 77.27+0.14 76.011.20 75.080.19 7420+0.12° 1094
contents(%)
Hunters © 84.2410.35: 76.78+0.24° 72.0110.40: 69.5910.10: 66.73+0.62° 979.72:
-0.12+1.04 3.78+0.18° 4.93+0.30 5.67+0.16" 6.50+0.64" 61.50
color value 9.24+0.26° 10.19+0.59 10774027 10.84+0.08" 11.7440.56" 1568
Viscosity(cp)  1254.33+20.40° 1211.33£34.56™ 1161.00+37.36° 1063.33+26.50°  932.00+27.50°  55.87
Salinity 0.29+0.01° 0.30+0.00™ 0.31+0.00™ 0.32+0.01° 0.32+0.01° 1130
Spreadability(cm) ~ 4.22+0.23¢ 4.5320.25¢ 5.43£0.13° 6.07£0.31° 7.134042° 5301
pH 6.55+0.01° 6.59+0.01° 6.64+0.03° 6.67+0.02° 6.7140.02° 4227
Legends for the samples are in <Table 1>
Mean£S.D.  ***p<0.001

®®Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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{Table 4> QDA results of Bechamel sauce with various amounts of Chunghkukjang powder

Sensory Samples Fvalue
characteristics CON CBS10 CBS20 CBS30 CBS40
Color intensity 1.3240.95° 3.00+0.88° 4.00+0.94° 4.68+0.82" 5.89:0.94° | 69.43"
Thickness 6.42+0.77" 5.42+0.69 3.89+0.99° 2.00+0.82"  2.3241.19" | 88.48"
Milk flavor 5.00+1.83"  4.79+1.40° 426137 4.05£1.55° 3.8942.16" 152"
Chunglukjang flavor | 1.53+0.96° 2.37+1.26° 3.68+1.53° 4.63£1.80"  532+2.11* | 1853
Oily taste 521+1.58"  4.74+1.20™ 4.16£0.77™ 3.68+1.42° 3.47£1.78° 513"
Chunghukjang taste 1.58+0.92° 2.89+1.52¢ 426+1.05° 5.53+0.84° 6.26+0.87" | 60.66
Mouth feel 5.32+1.67° 4.58+1.07" 3.58+0.96 2844121 2.63+1.30° 1526

Legends for the samples are in Table 1

MeantS.D.  *p<0.05, **p<0.01, ***p<0.001
abede;

Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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{Table 5> Acceptance of Bechamel sauce with various amounts of Chunghkukjang powder

Sensory Samples Fovalue
characteristics CON CBS10 CBS20 CBS30 CBS40

Appearance 3.91+1.77° 4.68+1.43™ 6.09+1.07" 5.27+1.20° 4.64+1.26™ 7.837

Flavor 4.09+1.51° 4.23+1.41™ 5.86+1.28" 5.00+1.02° 4.91+1.31% 638"

Taste 3.64+1.43° 4.41+1.44> 6.23+1.19° 5.00+0.93" 4.36+1.40™ 12347

Glossy 4.00+£1.63° 4.55+1.63™ 5.77£1.07° 5.50+0.80" 5.09+1.23" 6.59""

Overall acceptance | 3.55+1.54° 4.32+1.29° 6.41+0.96" 5.14+0.94° 4.68+1.32™ 1643

Legends for the samples are in Table 1

MeantS.D. ***p<(.001
abed,

Means in a row by different superscripts are significantly differdnt at 5% significance level by Duncan's multiple range test.
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{Table 6> Conrelation coefficients between sensory characteristics and physical properties of Bechamel sauce
with various amounts of Chungkukjang powder

sensory physical
. hunghuk . chungkuk overall .
lor ke Iy s th t o d
ini:n(syirly thickness ﬁ];m Aa l(:sle Jjang mfggl :gs:: flavor  taste  glossy acceptan ?oonllsem: L-value a-value b-value viscosity salinity ;%:Tﬁv pH
avor taste ce
color 1
intensity
thickness | -0.94" 1
ik g7t 09”1
avor
chungkuk - - -
s jang | 098 -0.98  -0.99
flavor
¢ i
oily - . . -
n | ase | 0987 0997 0997 100 1
s | chunghuk| - - . -
jang 0997 098" 099" 100" -1.00 1
O aste
r % *x e *x e e
“’f"“‘h 0977 0997 0997 099" 100" 1.00 1
y eel
PR 047 050 054 046 050 047 055 | 1
ranc
flavor | 058 050 -0.68 060 061 059 064 [ 093 1
taste | 041 043 048 040 043 040 047 [0997 093 1
gossy | 073 078 081 075 077 075 -088 | 093" 093" 090 1
ol sy s 060 052 055 052 058 | 1007 097 100" 094
moisture B . - . - . N -
[ comens 0947 0947 0977 0987 0967 0977 095 | 032 052 026 064 040 | 1
W | Lvalue [ 0997 095" 0977 0987 0987 0987 0987 | 058 065 051 081 062 | 020 1
y | avale [ 0977 090" 092 0977 0947 0947 0947 | 062 063 055 081 064 | 043 <1007 1
s | bevalue | 0997 089" 095" 096" 0957 096 -095"| 048 060 042 072 054 | 091 098" 096 1
I |viscosity | 035 029 043 034 034 032 037 | -086 094" -091" 077 092" | 027 041 041 040 1
¢ | salinity | 0977 -0.99" 098" 098 099" 0997 -1.007| 055 063 048 081 058 [-093" -098 095" 093" 1007 1
a % * *% e *% e * * *
| :1;16;3 0967 092" 096" 0987 096" 0977 -095" | 031 050 025 062 039 | 006 093" 086 -033 -094" 045 1
pH [ 1007 096" 09" 1007 -099 1007 -0.99| 045 060 039 073 052 [-0977 098 093" 098" 098" 0977 098" 1

<005 ##p<0.01
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