KOREAN J. FOOD COOKERY SCI.
Vol. 26, No. 1, pp. 62 ~71 (2010)

[e) O = = Z
M EEE A o] §3t R AT HY) "o A 54
Au|y - gregy' - Gas
ool ot S Eze] g oksh ol T E Y Uy sta 4] E o5t}
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Abstract

The followings describes the result of making doenjang with added licorice (Glycyrrhiza uralensis) powder. and
investigating its sensory characteristics and physicochemical quality. General preference was high at 20% salinity and
2% licorice (LD204), and 16% salinity and 2% licorice (LD162). The moisture content was unchanged in the control
group, while it was reduced in LD204 and LD162 in the first week of fermentation, but showed little change after then.
pHs were all in the range 5.90 ~5.97 on day 0, but decreased from 5.90 to 5.72 in the control group in the fifth week.
LD204 changed from 5.95 on day Oto 5.42 in the first week, and then it gradually increased again and became 5.93 in
the fifth week, which was similar to that of day 0. LD162 was 5.97 on day 0 and showed cyclic slight increases and
decreases in the first week. It increased to 6.32 in the fifth week, which was higher than that of day 0 that is, its pH was
higher than that of LD204. The acidity showed a difference right after it was made. In the control group, lactic acid
content gradually increased from 0.16% on day 0 to the highest, 0.59%, in the fourth week. It slightly decreased in the
fifth week. LD204 slowly increased from 0.25% on day 0 to a maximum, 0.50%, in the fourth week. It also slightly
decreased in the fifth week, quite similarly to that of the control group. LD162, gradually increased from 0.22% on day 0
to the highest, 0.49, in the third week, and decreased after the fourth week. Salinity was 29.5%, 22.0%, and 18% in each
of the control group, LD204, and LD162 on day 0 but increased to 34.0%, 29.0%, and 26.0% in the fifth week. Soluble
solid was 32°Brix, 28°Brix, and 26°Brix in each of the control group, LD204, and LD162 on day 0, but slightly
increased to 40°Brix, 32°Brix, and 30°Brix on the fifth day. It is thought that because of the sweetness of licorice, the
higher-salinity doenjang earned a higher sensory test score than that of traditional doenjang. If its salinity is lowered a
little, it could be used as a sauce, even possibly having medical effects as well.
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Table 1. Levels of independent variables in experimental design
of doenjang with added licorice powder

Coded-variables level
2 -1 0 1 2
Degree of salinity (% w/w) X 8 12 16 20 24
Licorice powder (% w/w) X, 2 4 6 8 10

Independent variables Xi

Ao A AxE FULRS Flske] F4)7)(FM-680T, Hanil,

Korea)= 418+ ¥ 100 mesh screens &343 =i

O =2
< AHgsHATh
2. HEA=
x5 A7Me 3L dudds AN & xR
4 Hrbe 2 2 el ATRs ARSI
A2F FE(S, 12, 16, 20, 24%)9F AT H7FEH2, 4, 6,
8, 10%)= Q1o HA3l] 7} 815 F&& -2, -1,

0, 1, 28] sEAZ %ﬂ—ii}%}@ 1079 élﬁé.ﬁjg Table
13} Zo] AAIEI AR )75 S 2000).

Felo] W 10 kgoll 30% G5 40 L
Son DY(2008)] dT+A%E %
stk a2 T TS 7ol

PN

.

%

S

P

T

Aol 7 -‘%74194 159 =2 A7bstel AT B o
& 1AZE do ZUISET #e Fe EAL 1 Be
e YAl weh SAEAT e T Mol 22
SEE 2SR PRETS WIS T R B8
of B34S AXT F 5TN F7h SARAY £F FE
24 SARAY] e T WAL Hof W @
U F L Austel Wi, A= Age 2
7} 500 g 87100 o} Aoy 57U

sa7lel AHgaielc

4. O|5}5H= A}
T A 2APA AMER] Aa=rt =4 37 &
EFE 20%, AEEL T 4%((013F LD204= <Fgh e}

=L

=4

AEEE 16%, A2 FF 2%(°Ish LDI62% 3
2 Az Age A2E WA 4L &7 FE 30%
o] A olst oz ofgh Hliﬂé}cq 157 34
o8 AF NES AFHst] I, pH, AE, 95, T
= 5 Ao wsks ARk *% 59} pHE

B4 5 g3 S/ST 45 mLE ACE homogenizer(AM-10,
Nihonseiki Kaisha Ltd, Japan)Z 13&-3F a8t ol & pH
meter(691, Methrom, Swiss), & =A|(Master-S28M, Atago,

Korean J. Food Cookery Sci. Vol. 26, No. 1 (2010)



64 uy - urey - A%

Japan) ¥ FU]-8 ZHIEA|(ATC-1E, Atago, Japan)Z =
Aottt At=v B4 20 g SR 180 mLE wHHY)
2 183 @k vy 3 7,000 rpmollA 15837 YAE
gk ol 50 mL< pH 8.3°] 2 wi7}A] 0.1 N NaOHZ
AAste] AR 100 mLol gFFo] = A4K(lactic acid)
StFo g kst EAENT AN EE AR o
-8 spectrophotometer(ANA-7A, Tokyokoden, Japan)Z 420
nmmol A F3E SASHATH

A=ZAL A% 5 g& 7T 45 mLE vRfg 5 o
7A](Watman, No.2)E o7ste] A Ao &85 Al
ZHA|(Chromameter CR-310, Minolta, Japan)S AR&3te] ®
o] "hAleF A =2 (L, lightness), 4] %(a, redness),
AT (b, yellowness)drs 33 HHE ZHsle] I HFgk
o2 YehfRlth oluf, 3EF¥H(Standard plate)e] MEE=
1=97.73, a=-0.06, b=+1.28°|T}.

5. E%’.:.*M

%01, ﬂ7}7l;‘ < %Xl*lfd T AR
‘_’ UH u]- A s =] s Rl I =

am, T v

>
op
QL
?
b o

of tiate] 54 H=gow Brlslgrh Byl o
A 18004 587HA] %/\go] R 2o M2 =
o} A /\]Zl~ = A4 34 Abolol A

on, A NEs FAE FET 32 A=

gk s HA) o 7l7l_/] A4S 15 g8 Fo} /\1?‘:]—/\4
AGY =Aet Delsty Fsdrbd=AAl 10712 A&

S Sl ATt AIRE HE Folls HEA

B2 e PTES Sk
6. S7Ix2|
BE HolHE 5u% 498 Astus 33 wES

A 3 BRI FFUAE YERA ST, SAS pro-
gram(version 8.1)2 ARESIFTE ZIAIZAS FeAL A
= BA4HEH(ANOVA)SHL T 94 (Duncan's mul-
tiple range test)oll 2J3ll p<0.05 F=A FlHS HA
st B AdA Y FsAAETAE B AL st
AzxAE dSFstaorn, vhewsete] #AE 23 vt
AR FaRa JAA wEAE-S ARt 3
ARA A Aol gAY Afole sAEHE 3

st HHHe Fakednh

e, A5, 9E 9 A0 ¥isks ZAY Fig 1~
3o YERRATE mERE #5 ] AR ERAIRS] A
= 232 Fig 40 YERA

1) =2

tjzTol Mo R Ao Wby} giglon), LD204
o} LD162= <43 1—Z,—C,l__l7>lH A8} G T} o] Toll= Ag]
W37} IAthFig. 1). FEFFo] 094 =T Bo) =
AT 1578 AZ 743 AL b Bdo] 0YA=
S FFeA RO Azl AUEA RS FF

sta7] Wl Ao AT Min SH(2006)9] &71E
AV B SR 5639%% B AT Adw
o A BaEloy, o= IVFEES ISt Al

%3}97] wjEo. E"JE}. Heo YH(2007)= =22 H7}
319S Wl Z7] 50.30~50.489014 42.14~45300.2 &
7F g wel Il 2 dEgEe] sl o] F
Ejo] 234 7HAsHE 202 BHuson, Jung SW
5(1994)°l ot @] 7 FFe YRk oE Az
Al A8 AA 9 FE Aol A7 F AUgEe] W

3, 494 Fo PR B3 A= xMoﬂ o3 24

2= Ew}ﬁq T3 Son DY(2008)= fHuE
7e B FEEEO| 47% FEoE R M L g
7Vt *Ur’“oﬂ i PO Efol FE Fo T

Fol S S ZoE Bt

2) pH

pHe W3l= 094 5.90~5.972 H|=3F o, 554
P ZTE 590004 5.722 Yol om LD204= 0L A
595014 1574 5428 Solxl o]F ThA] A A3] FofA]
557 59302 0YA 9} H|S=3Elith LDI62E 0LA] 5.97
N 154 2Z 7} A4S HHESe] 5574 6322 0
ARG Z71819 oM, LD204R T} pHZF E3th(Fig. 1).
B2 AFdA - 4 7IF F pHE HFAZ As
= AL Hol= Aog RuEol gud, B AT
Me ARE A7 @8 tizawt WopA|al AxE
7R wollAe Sk A3E etk s3kE A
7heE B WrEg 27 5.94~6.12004 65 F 552~5.56
07 7HA3 0 H(Heo YH 2007), 74127 ]9} Ab=H
=25 pH 6.5 ZH A 602 &4
7AFE YetdtLee YIS+ Han JS
2009). B Az 9 H7bE Ajsol wE pH7L Ab
o7} t= AFE HEIRITE Kim MS 5(2008)2 72
HT} Aol A Al pH7} Yol dldo] 3]
oy, SAEE7F 9] pHe Abse] Faks 401

Aas BAS wod= gl d3Fs Fo A3 54

e Idshe $93% ARty Bustyth

Jlm e m9



3) M=
AT PF AFRE olB UERo] YEFS 02
A 0.16%AK AAE] S718te] 4 Bk Bl 0.59%

2 7P w4 FUretReH sERe &% frastnh
LD204+= 0L 0.25%°lA AA138] F7tetd 457 24k
o] 0.50%= 7HE Ekom 554 AF haste] T
Z73 128k Aoy LD162+= 094 0.22%°14
AAB Zkete] 3FR 0498 7P E%om 4F ol%

60.0
R 40.0
IS
5 300
i)
(e}
200 —&—_ Control
== LD204
10.0
—k— D162
0.0
0 1 2 3 4 5
Fermentation periods (week)
8.0
6.0 W%}‘Uéﬁ
5 4.0
—@— Control
2.0 —{1—1D204
—h— D162
0.0
0 1 2 3 4 5
Fermentation periods (week)
0.8
R
3 06
©
9
3}
8 04
>
g —@— Control
% 02 g~ o —{—LD204
s —A— D162
0.0
0 1 2 3 4 5

Fermentation periods (week)
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Table 2. Sensory properties of doenjang with added licorice powder according to kind of experimental conditions

Conditions Physicochemical properties
Sam}ﬂe Degree of Licorice Overall
No. salinity (%) powder (%) Color Flavor Taste Texture preference
1 12(-1) 4-1) 2.80+1.32%2 3.20+1.03% 3.200.79" 2.90+1.29™ 3.15+1.00°
2 12(-1) 8( 1) 2.60+1.26% 3.20+0.79™ 3.00+0.94° 2.80+1.32 2.85+0.88%
3 20( 1) 4(-1) 3.40+1.07° 3.40+1.35" 3.40<1.17" 3.3040.82 3.60£1.07°
4 20( 1) 8( 1) 3.10+0.99" 3.30+1.25® 3.10+1.10° 3.3040.95 3.2040.79°
5 16( 0) 6( 0) 3.50+0.97" 3.60£1.17° 3.40<£1.17" 3.20+1.23 3.60+0.84"
6 16( 0) 6( 0) 3.60+0.97" 3.40+0.84° 3.30+0.95" 3.00£1.15 3.35+0.75°
7 24( 2) 6( 0) 3.60+0.84" 3.80+0.63" 3.20+1.23" 3.20+1.23 3.50+0.85°
8 8(-2) 6( 0) 2.30+1.25° 2.30+0.82" 1.80+0.79" 2.80+1.23 2.15+0.82°
9 16( 0) 10( 2) 3.40+1.07% 3.40+1.35" 2.80+1.23" 3.2040.92 3.30+0.95
10 16( 0) 2(-2) 3.90+0.88" 3.70£1.16" 3.60+1.07" 3.60+0.84 3.70+0.63*
F-value” 2.23% 1.50 2.26* 0.52 2.81%*
" The sample number of experimental conditions by central composite design.
? Values are meantstandard deviation of ten replicates.
* F-value are *p<.05, **p<.01.
*7“ Means Duncan's multiple range test (column)
"ot significant
Table 3. Polynomial equations calculated by RSM program for the doenjang with added licorice powder
Responses Polynomial equations') R*? Signiﬁcance”
Color Y =0.763095+0.331548X,-0.183929X,-0.007366X,°-0.003125X,X>+0.014286X,” 0.7951 0.1475
Flavor Y =0.739286+0.294643X-0.043452X,-0.006473X,>-0.003125XX+0.005357X," 0.8038 0.1366
Taste Y =-1.286905+0.519048X,+0.091071X,-0.013616X,>-0.003125XX»-0.010714X," 0.8970 0.0418**
Texture Y = 3.424405+0.055952X,-0.328571X,-0.001228X,°+0.003 125X, X>+0.020089X, 0.8459 0.0883*
Overall preference Y =-0.016220+0.399702X,-0.056696X,-0.009626X,%-0.003125X,X,+0.003683X," 0.9323 0.0187**

DX, is degree of salinity(%), X, is content of licorice powder(%)
Y R* is coefficient of determination.
) Significant level *p<.10, **p<.05.
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Table 4. Predicted level of optimum preparation conditions for the maxmized and minimumed physicochemical properties of doen-

jang with added licorice powder by the ridge analysis of their response surface

; i Conditions
Phy;;z(:;l;tei::cal Degree of salinity(%) Content of licorice powder(%) Estimated response Morphology
Max. Min. Max. Min. Max. Min.
Color 19.29 8.02 2.36 6.30 3.92 2.20 saddle point
Flavor 20.23 8.00 2.61 6.04 3.81 2.46 saddle point
Taste 18.70 8.07 224 6.53 3.68 1.99 Maximum
Texture 17.59 8.20 2.08 6.89 3.55 2.67 saddle point
Overall preference 19.24 8.02 2.34 6.31 3.86 2.20 saddle point

Table 5. Analysis of variables for regression model of depen-
dent variables in reparation conditions for concentra-
tion of doenjang with added licorice powder

F-ratio

- Sensory characters
Conditions Y

Overall

Color Flavor Taste Texture
preference

Degree of salinity(%) 3.86 4.80 9.04* 3.72 14.66*

Content of licorice

powder(%) 0.69 022 228 2.64 2.00

Significant level *p<.05.
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Fig. 5. Rresponse surface for color, flavor, taste, texture and overall preference of doenjang as a function of content of salinity

and licorice powder.

Table 6. Hunter color values of doenjang with added licorice
powder according to kind of experimental conditions

Sample Color value”
No." L a b

1 58.34+0.187*Y  1.35+0.04°  15.55+0.03"
2 57.38+0.03 6.4310.07”  15.43+0.15"
3 54.60+0.13" 531£0.01Y  10.28+0.04°
4 55.27+0.11° 5.18+0.03° 9.45+0.03%
5 52.26+0.21? 5.96£0.099  13.19+0.29°
6 52.38+0.15% 5.98+0.029  13.2620.06°
7 57.42+0.09” 5.25£0.03%  11.08+0.02°
8 64.06£0.23" 6.87+0.14Y  19.1620.36"
9 59.04+0.31" 4.67+0.057  13.40+0.16°
10 51.45+0.07" 6.88£0.53”  12.24+0.12%

F-value” 151223 406.84%# k% 8R() ] gk

" The number of experimental conditions by central composite design.
? Color value was L value(lightness, white +100 <> 0 black), a
value(redness, red +100 <> -80 green) and b value(yellowness,

yellow +70 <> -80 blue)

* Values are meantstandard deviation of three replicates.
* Different superscripts within a column indicate significantly di-
fferent at p=0.05 by duncan's multiple range test.

* F-value are *HAEP<.0001.

Table 7. Correlation coefficient between color and color evalu-
ation of doenjang prepared with various concentra-
tions doenjang with added licorice powder

o Color L a b
L 1.0000
a 0.0513 1.0000
b 0.6519%** 0.6472%** 1.0000

Significant level ***p<.001.
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Table 8. Correlation coefficient between sensory and sensory evaluation of doenjang prepared with various concentrations doen-

jang with added licorice powder

Sensory Sensory Color Flavor Taste Texture Overall preference
Color 1.0000
Flavor 0.82533%%** 1.0000
Taste 0.77719%%* 0.77450%** 1.0000
Texture 0.88046%*** 0.86450%** 0.83760%*** 1.0000
Overall preference 0.25981 0.23604 0.13461 0.37500%* 1.0000

Significant level **p<.01, ***p<.001.
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