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Quality Characteristics of Bread Made with Chungkukjang Powder

Kyoung-Hee Kim, Mi-Young Song and Hong-Sun Yook’

Dept. of Food and Nutrition, Chungnam National University, Daejeon 305-764, Korea

Abstract

This study investigated the quality characteristics of bread made with different additions of Chungkukjang powder (0,
10, 20%). In the microbiological evaluations, total aerobic bacteria increased with increases in Chungkukjang powder con-
centration and storage period (20°C, 3 days). The pH also increased with increasing Chungkukjang powder concentration.
For the color values, with increasing Chungkukjang powder content, the lightness (p<0.05) decreased in both the bread
crumb and crust, while redness (p<0.05) increased. The yellowness decreased for the bread crust and increased for the bread
crumb. Hardness and chewiness were higher, but springiness and cohesiveness were lower, in the breads made with 10 or
20% Chungkukjang powder as compared to the control. The control bread obtained the highest sensory scores for texture
and overall acceptability during the storage period. Optimum sensory scores for color, texture, and overall acceptability
were obtained for the bread with 10 % Chungkukjang powder until day 1 of storage. From the results of this study, 10%
Chungkukjang powder can be added to bread without diminishing its acceptability, but further study is necessary on

extending shelf-life and improving consumer acceptance.
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Aﬂ 25%} F71E stz ALoA 117 whisle] Zaldd
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A%
)
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o7 2720C, 3Y)ol A%
5 AT A8 5 goll 45
mLe] Hit A& “éﬂo 85% NaCl)2 2oz #4313
o2, 1 mLA S &) A2 49440.85% NaCl)2 ©HA &2 5}
3, ojo] viAle] 0.1 mLAS FEFS T BT Al gL
2 Rl n2A =3A Tl F T9E Nutrient Agar(Difco
Co., USA) H}X| |4} 30°CAA] 48A17F v Fa}eiTh w) AES
£ A& 1 g9 Colony Forming Unit(CFU)Z YeRAATE 7
S A% J4 FARAE 100 CFU/geIAT .

Table 1. Formulas of the bread prepared by different
ratio Chungkukjang powder (Unit: g)

Chunghkukjang powder content(%)

Ingredients

0 10 20
Wheat flour 100 90 80
Chungkukjang powder 0 10 20
Yeast 4 4 4
Sugar 3 3 3
Salt 25 25 25
Butter 3 3 3
S-500 2 2 2
Water 90 90 90
Grinded rye 35 35 35
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’?}“_; b 7} Awke] pHE Z7ke) A2 10 g4 AT
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ter(pH/ISE meter model 750P, Istek, Inc., Seoul, Korea)E ©|
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7 A %= Hunter 2} XHAI(MODEL ND-300A, Nippon Densho-
ku, Japan)E ©]-€3}o] L'(lightness), a (redness), b'(yellowness)
#e ST

6. =4 &8

A=z 2ot A7) 2mke] 4L texture analyser(MODEL
TA-XT2i, Stable Micro Systems Co. Ltd., England)2 &4
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Table 2. Total aerobic bacteria count of the bread with
Chungkulkjang powder stored for 3 days under the condi-
tions of 20T

Storage Chungkukjang powder content(%o)
period .
(day) 0 10 20  SEM’
0 067% 226%™ 238" 0.59

cy [>3 X
Total aerobic 256 5.01 5.26 0.15

bacteria 2 434% 757 7.86™  0.07

(log CFU/g)

3 737 9.81% 10.13™  0.05

SEM® 049 0.10 0.18

Y Standard errors of the means (n=9).

? Standard errors of the means (n=12).

? Values with different letters (a~d) within a column differ sig-
nificantly (p<0.05). Values with different letters (x~z) within
a row differ significantly (p<0.05).

2t Az Bd A= B2 TV Aldge #HA A
% 4% U2 log CFU/g) 2.2 Yehgoy, o8 g d4E
ALl Fotel wet Friste] A% 34R ] AldFrt
7.37 log CFU/ge 2 Jeh} BajA]7]e] M7} 7 log CFU/g
olg}= A& 7heta wi(Roh e al 1996) 583 ¥ A&
3R] & Awe] HS Ax T 2d AEAR L Aol A
3 7V 452 ARG W, A=Y B Arire
JhET 27] 57 24 GRS, 10% H7elA A
#2470 7.57, A4 394 9.81 log CFU/g 522 1|4
B 343 2763, 20% A7be 2SS olEd ¢
Z7kete] R/ vl v Ee] feHoz FVEHE
& & ATk oA AZHAED AU A nyE
F7F =4 Jehd A A Bl S8 Bacillus
subtilis 192} Aol 200C2] 2B LEdM® APEE ]
21 2Aste AT D HrhEe] St oet vAE
Fr Frvste] Uehd Aoz Atsdn) olejd Ade #
¥ H7t 2A3 A=A 10% 2 20% A7 25 A% 2
AR & H4E Ho|xv A} LAXZ. Bacillus subtilis
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2. pH
ga)3t 2mke] pHE Table 39 Y
A7V A%, pH W3} 5.6~5.9
Wz A M foxte Byovh AL BAF
VehlA] gkt wbe gsg Bk A A, A
Bk doheg g A% 7)7ke) UM E pHYE felA e
Z7lslgnh ol 38 H7Fet "(Kim & Park 2002 )
2 thaulS g #(Kim & Kang 1998)°lA1€] 739, A%
Y47t BolE4E pHYL Aadiirhe Baske g8 2%
olt}. Kim er al(1998) $-Elvel AE AXFS A9E=
75k pHE 2890S w FHX7F 7.21(5.89~7.95)°]
k= Basld e, Kim e al(2000)8] vk ZAME A=
o] A EX ZAMAM ZAUF] 7 pHE 6.8& U
Uiz, wE Ay wet Ax diels) st TH 96
Aol pH 8.98 YERNSITHE B3 2 Son et al(2000)
o] B=AL AZ319S W pH 826& Yehiio] ¢ZEs} st
Fotm E3d AL B u Y= BT ArF Ao pHE
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Table 4o VERAQICE 214 #9 & R L' A5%
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w7l AS 7t F EVe R, A B 20% H7t

L =7+e HHEEth(p<0.05). AW Wie L'ge 3=
2 B 27kl 2% A% 71 Bt foAE UERiSd

o M

Table 3. pH of bread with Chungkukjang powder stored
for 3 days under the conditions of 20T

Storage period Chunghukjang powder content(%o)

(day) 0 10 20 SEM"
0 569 59% 6.1 0.02
1 5.5% 6.4 6.5 0.03
pH 2 5.9% 68  69™ 0.04
3 5.6 6.9” 7.0 0.03
SEM” 0.03 0.03 0.04

" Standard errors of the means (n=9).

? Standard errors of the means (#=12).

9 Values with different letters (a~d) within a column differ
significantly (p<0.05). Values with different letters (x~z) wi-
thin a row differ significantly (p<0.05).
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Table 4. Hunter's color values of bread with Chungkuk-
Jang powder stored for 3 days under the conditions of 2
0T

Storage Chungkukjang powder content(%)
Color period

(day) 0 10 20  SEM”

0 7033 65.10% 5734  0.68

1 67.07%  6536™ 5923 0.7

LY 2 66.60%  64.62%  56.56™ 035

3 6831™ 65477  57.50% 043
SEMY (.49 0.62 0.62

0 446 526 675 0.05

1 634" 6577  172™ 006

Crust a 2 6.53%  7.13Y  8.06™  0.04

3 6.61%  7.12%  8.10%  0.07
SEM® 0.6 0.07 0.41

0 2129%  21.09%  2001%  0.03

1 2077 19.90%  19.15%  0.03

b 2 2027% 1994  1935”  0.03

3 2022% 19287  19.04%  0.02
SEM®  0.03 0.04 0.03

0 79.66™  7274% 65217 0.83

1 77.55%  69.04”  61.06%  0.02

L 2 78.03%  63.63Y  52.12% 0.2

3 79.11™  64.15% 53357 0.06
SEM® 0.1 0.72 0.05

0 -140% 1.85% 338 002

-1.35%  211%  417™ 001

1
Crumb a 2 -1.01™ 224 424% 004
3

-0.53* 221" 421" 001
SEM”  0.03 0.02 0.12
0 1706 1823 19.13%  0.02
1 17.63% 18227 1935  0.02
b 2 18.03%  1857Y 1946  0.02
3 17.94”  1834% 1937  0.03

SEMY  0.03 0.02 0.02

Dopx lightness, a* : +
— blueness

? Standard errors of the means (7=9).

? Standard errors of the means (n=12).

¥ Values with different letters (a~d) within a column differ signi-
ficantly (p<0.05). Values with different letters (x~z) within a
row differ significantly (»<0.05).

redness, — greeness b* : + yellowness,

34 Roprot RAEREHE

oM 28 Ay y_o1 AT Bk, 359 8 44T

Atk A g o LHTA a %}t— 24%% i
B A 73| TANEFE, A= BE A
TE fFojH oz T eH, A= BT 3
A7 2719 Hla) A3 713 Bt Fvkske A S UEhR]
o A 713t ulel EH o7 FreAE Yyttt Al
FA b3k FH7] A A 713bo] Bolvin A
FEE Hrbo] FUMERE Atk A uRe] vt
< A BE TR A% A% 2dAA Foksit

ﬂé%}giou% A= £ A7 Ae A3 73t
il g8 At QP& 5232 Vel
‘}it‘r(p<0.05). z&%ﬁ, A7 ELe Hrlge) Z71deE b

< AR FULEIh o3 Ade AFFS At
g Ft2Hl 2 Lee KA 2006) ¥ A=A Ei-g Hrlel 29
(Jung & OK 2006)ollA8] A Az} Zon, HF=7 B
7t vk 2ol A Wsh= 77] BgelA dolue A
Azle} ojn g d ghgo] A Bie] Arie we) &
7¥et7] wEQl Aoz AzhElolt

4. =4
A B Aot 2] B42 €34 (springiness), 23]
“d(cohesiveness), Al J(chewiness), 74 = (hardness) 5 =

4 Bk 23y}

%8l Table 5] YeRIRITE &AL A4 B2 7
T7F A% 713t WE foj3 e VeliA] ok v, 3=
FEE 7Y AY ASF B vkl Zokekn A%
71Zto] S7HEE @EAgde] ZasE A4S Yehidoh
SR Al A5 B Hrlge] ZUsla A% 71zte] &
ofdsrs gasiglon, 354 B TV A 717k
S7Fe wat At A JeEhSith Mg R=
BT Arleke] S71EE sl en, 324 B A
7H 8RR BT A 7IRE B9 A 27060 vE) &
7¥etl ot A7 712k utel vidlsle] F)ekA = gk
Aoe A3 B FArlgo) 21 E g9doz =y}
stplon, A5 B R 2 Ao 2E AR 7)7e)
EoldrE A veith ole 2w AlzA) 32 B
A7V wet 25 FAdo] BERsln LaNdE & 22
A &= AdA 718Rs Aoz AT Jung & OK 2006).
upeba H3g Bato] Myl gEa 9 $A L AT
I RYE 2 BEE /M Aoz Algdn olgd
A= Jung & OK(2006)2] Aol F=4 Earg 5% o]
8 M W Fule] ae) g7 wel Ars %—mm

SEAE ARt AT Zel dx)e, =g B

< BrhE Bl A9 Jephs AU S8 24 it

a2
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Table S. Texture of bread with Chungkukjang powder
stored for 3 days under the conditions of 20

L e B4 54 857

A ZhA A A (Raidle & Klein 1983, Klein ef al 1980) 2 *

Table 6. Sensory quality of bread with Chungkukjang pow-
der stored for 3 days under the conditions of 20T

Storage Chungkukjang powder content(%)
Attributes  period .
(day) 10 20 SEM”
0 0.85™9 0.81% 0.74“  0.02
1 0.88™ 0.68" 0.68”  0.04
Springi-
Prng 2 085%  059%  060% 001
ness
3 0.85> 0.52% 048%  0.02
SEM”  0.03* 0.02 0.02
0 0.63™ 0.60™ 053 002
1 0.57™ 0.49% 049%  0.02
Cohesive- x . .
0.54 0.40% 0.32 0.01
Nness
3 0.54™ 0.34% 030%  0.01
SEM? 0.02 0.01 0.02
0 93.10%  127.04” 195.76% 137
i 217.60% 26974  353.52% 401
Chewi- o . «
2 213.85 278.46%  323.85%  15.69
ness
3 24928% 228307 33639™  31.82
SEM? 128 30.72 3.49
0 172.12% 249687 508.93*  3.08
1 44562%  783.60% 1350.65™ 25.42
Hard- bz by ax
2 47495%  1066.78” 2058.88™  19.11
ness
3 552.72% 1623287 2007.32™  3.40
SEM?  11.87 2.50 25.04

D Standard errors of the means (n=9).

? Standard errors of the means (n=12).

¥ Values with different letters (a~d) within a column differ sig-
nificantly (p<0.05). Values with different letters (x~z) within
a row differ significantly (p<0.05).

Storage  Chungkukjang powder content(%o)
Attributes period

(day) 0 10 20 SEM"
0 182 30 38 023
1 157 32% 38" 051
Color 2 152 32% 37 021
3 152 32%  38% 021

SEM® 023 022 020
0 L1% 24%  36% 021
1 127 25% 347 022
CzZka”k'j“”g 2 127 38 41> 017
3 12% 47 48 020

SEM? 018 022 021
0 3.5%  32% 32% 021
1 35 32% 301%™ 019
Texture 2 33 32 26”021
3 34 257 229 o2

SEM? 023 021 0.19
0 42%  36Y  36Y 022
1 41 33%  32¥ 019
Overall 42* 26" 21" 019

acceptability

3 4.0 2.1% 147 0.16

SEM®  0.15 0.21 0.20

Y Standard errors of the means (#n=30).

? Standard errors of the means (7=40).

3 Values with different letters (a~c) within a column differ signi-
ficantly (p<0.05). Values with different letters (x~z) within a
row differ significantly (p<0.05).

 Sensory score were evaluated from very good(5 points) to very
poor (1 points).
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