The Korean Journal of Culinary Research 220
Vol. 18, No. 5, pp. 220~232(2012)

s AVl FEEO| Madl SESM0| 25 A+

=1 = 2
m28|) - oreIP - 017!

Adgusta g9z - ATt sdd e - Fistn s ez

A Study on the Storage and Quality Characteristics of Duteoptteok
Added with Mugwort

Sook-Hee Jung” - Hyung-Ki Ahn” - Kyeoung-Im Lee’

Dept. of Hotel Culinary Arts, Kyungnam College of Information & Technology”
Dept. of Hotel Culinary Arts, Incheon JEI Collegez)
Dept. of Hotel Culinary Arts, Yangsan University'

Abstract

The study was camied out to evaluate the storage and quality characteristics of Duteoptteok added with
mugwort. The content of moisture and crude fiber in Duteoptteok significantly increased while that of the
crude protein and crude ash decreased by adding 10, 20 and 30% of mugwort. As for the color value, the
L, a, b value of Duteoptteok decreased as the amount of mugwort increased. Also, the L value decreased
by the increase of the storage period. However, the a and b value didn't show any significant difference. For
the texture characteristics, as the amount of mugwort increased, the hardness, springiness, cohesiveness,
gumminess and chewiness decreased; however, the adhesiveness increased. Moreover, the hardness,
adhesiveness, gumminess and chewiness increased according to the changes of the storage period, while the
springiness and cohesiveness decreased. According to higher amount of mugwort, the gelatinization degree
increased while the retrogradation degree decreased. The viable cell count and yeast and mold count showed
a decreasing tendency as the amount of mugwort increased while they increased by increasing the storage
period. The results from this study suggests that the quality characteristics of Duteoptteok improved and
storage period became longer by adding mugwort.
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<Table 1> Formulas for preparation of Duteoptteok with mugwort

Ingredients Samples
cs MI0 M20 M30
Glutinous rice flour(g) 300 270 240 210
Mugwort”(g) 0 30 60 90
Soy sauce(mL) 9 9 9 9
Sugar(g) 30 30 30 30
Water(mL) 90 75 60 45

UThe quantity of Duteoptteok except stuffing and red bean flour.

?Moisture content of glutinous rice flour is 32.5%.
*Moisture content of mugwort is 81.0%.

CS : Control Sample, M10 : Mugwort 10%, M20 : Mugwort 20%, M30 : Mugwort 30%
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<Table 2> Instrumental condition of texture analyser
Mode Condition
Test mode adoption TPA
Pre test speed 2.0 mm/s
Test speed 1.0 mm/s
Post speed 2.0 mm/s
Distance 50%
Time 2.0 sec
Trigger type Auto
Trigger force 10 g
Probe 25 mm dia cylinder aluminum
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<Table 3> Composition of Duteoptteok added with mugwort

Composition Samples
(%) CS M10 M20 M30 Fevalue
Moisture 42.61+0.27™ 47.07+0.27° 47.73+0.23" 48.81+0.34° 285.04"
Crude fat 0.62+0.02"° 0.610.01 0.60:£0.02 0.62+0.04 0.58
Crude protein 6.08+0.09" 5.63+0.21° 5.60+0.15° 5.5540.06° 20.16"
Crude fiber 0.32+0.02° 0.43+0.01° 0.73+0.00° 0.84+0.06" 521"
Crude ash 0.47+0.20° 0.3040.06™ 0.18+0.08" 0.1420.04° 208.78"
DMean+S.D. "p<0.05, “p<0.001.

™Not significant.

*IMeans in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
CS : Control Sample, M10 : Mugwort 10%, M20 : Mugwort 20%, M30 : Mugwort 30%
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<Table 4> Changes in Hunter's color value of Duteoptteok added with mugwort during storage

Hunter Samples
color Days F-value
value CS M10 M20 M30
0 A61.42+0.72"" 246.79+0.97° N41.2042.41° N35.504+1.16" 172.56"
L 1 556.10+1.32° 544.62+0.86° 39.08+1.40° 34.52+1.28" 171.36""
2 B55.91+0.14° B44.39+0.72° 39.95+1.59° 34.43+0.88° 260.84""
3 B56.56+1.84° B44.42+0.93° 37.86+£2.71° 34.96+0.83° 90.16™"
Fvalue 14.70" 528 1.35 0.65
0 N3 314034 N5 76+0.34° N1.1120.23° N0.87+0.35° 7727
. 1 4.46+0.28" 2.2340.28° 0.99+0.32° 0.60+0.08° 137.70™"
2 4.48+0.34° 2.37+0.35° 0.97+0.51° 0.75+0.10° 69.52""
3 4.41£0.19° 3.05+0.72° 1.14+0.18° 0.86+0.13° 56.04""
Fvalue 0.20 1.98 0.20 1.21
0 N$339+1.05° N516.57+0.78° N513.55+0.67° N511.49+0.50 134.58""
b 1 23.30+0.86" 16.70+0.84° 13.46+0.33° 11.2120.33 198.39""
2 23.50+0.33" 16.7240.96° 13.63+0.84° 11.41£0.69" 15047
3 23.61£1.20° 17.48+1.37° 13.85+0.32° 11.40+1.08" 7346
F-value 0.07 0.49 0.26 0.08

"Mean£S.D. “p<0.05, "p<0.01, ""p<0.001.

MNot significant.

“Letters with different superscripts indicate significant different at p<0.05(row).

*BLetters with different superscripts indicate significant different at p<0.05(column).

CS : Control Sample, M10 : Mugwort 10%, M20 : Mugwort 20%, M30 : Mugwort 30%,
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<Table 5> Changes in texture characteristics of Duteoptteok added with mugwort during storage

sz a2 A 187 Al 55(2012)

Samples
TPA Days s MI0 P M20 M30 F-value
0 ©2740.73+493.13"%°  B3446.11+131.41°  3354.01£94.42°  N3105.57+205.82°  3.83
Hardness(g) 1 ;85591.53:&:1022.868 223645.741333.20:: 3535.55:&:109.882 3165.26:(:354.372 11.037
2 6540.58+2676.32"  AP3928 44+487.65°  3759.88+366.30 3148.21+£387.63 3.52
3 48002.91+£140.79°  “4089.50+201.43°  3785.28+198.00° 3254.934385.79° 33140
Fvalue 921" 243 2.56 0.10
0 N5.2.3944.06™° A.4.1042.27 M_4.2145.66 A.5.80+4.01 0.33
Adhesiveness( 1 -8.81+£5.86™° 5.20.41+6.75 -17.21£11.32 B.22.01+8.71 1.46
gs) 2 -10.68+3.13" £.19.3248.17 21.40+12.16 $.23.50+4.30 1.56
3 -17.25+16.44™ B.20.35+9.81 21.5147.67 B.04.38+4.61 0.23
F-value 1.36 3.57 2.18 7.07
0 N50.84+0.03° 20.83+0.04% 40.76£0.04° 40.7420.06° 3.69
Springiness 1 0.86:0.08"° B“o.z;4¢0.03.b A‘*o.gzio.o4b :0.82i0.04b 0.49
2 0.830.07° 0.7420.04" 0.7620.03" 0.720.03 247
3 0.79+0.13" 50.73+0.06™ B0.58+0.06™ 50.54+0.06° 570"
F-value 0.45 5.02° 1652 13.09%*
0 20.51£0.02° 20.44+0.01° 20.41£0.02b° 20.37£0.03° 23.60
Cohesiveness | :Bo.suo.o@‘ ;‘0.44io.02‘:) ’;0.43i0.01z 20.3&0.03: 9.30":
2 0.47+0.11° 0.37+0.03" 0.33+0.03 0.29+0.04 4.39
3 50.35+0.02° €0.28+0.02" €0.24+0.02° 50.24+0.02° 12.85"
F-value 412" 36.84 4837 12.03%*
0 £1385.344206.50°  ™°1503.204281.66" °1370.26+£134.36™  °1105.24+95.19° 227
Gumminess | :2831.391338.243 1719.14i80.92bb 1491.41i29.84b‘; 1253.03:t114.16; 43.37*:
2 2855.84+667.03°  1701.47+214.54 1449.94+127.09 1212.26+£188.25 11.74
3 43078.75+248.68" 1732.17+49.75" 1474.37+190.60™ 1314.774208.42°  53.89
F-value 10.90 1.04 0.48 0.92
0 51135304114.48"  ™1243.19£156.27°  °1025.07497.45% 5835.35+88.24" 6.64"
Chewiness | :2223.2&132.57” 1357.94i6o.36bb 1260.76:(:61.52bz 221095.49:(:178.952 53.53":
2 2339.64+237.57"  1420.46+299.40 1226.83+274.90 1073.49+£203.77°  14.70
3 £2591.274236.15°  1589.964255.69°  1212.72+138.68°  *1182.47+172.15° 3057
Fvalue 3476 1.37 1.25 2.39
YMean=S.D.
"p<0.05, “p<0.01, “p<0.001, “*Not significant.

*“Letters with different superscripts indicate significant different at p<0.05(row).
ABLetters with different superscripts indicate significant different at p<0.05(column).
CS : Control Sample, M10 : Mugwort 10%, M20 : Mugwort 20%, M30 : Mugwort 30%
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Aol F7F & 4 AU} Han 52 A7HHan MJ et al. 2001)
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o] A7t wet fFo A1 2tol 7t gl et
Axste B9t BA YERdta ekl
J(gumminess)-> thETol A FEE] A%
uet fojHow F7kekel o™ (p<0.01),

2, 349 A A7)7tel 1385.34~3078.75 H <

SR =

A7V 1105.24~1732.17 W
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A Yebsith 3 Feu o) Agds 0~3Y B

QF & HUM]Eo] 10, 20 ¥ 30%= S71E ue}
AAel  1503.29~1732.17, 1370.26~1474.37,
1105.24~1314.77-% YeRlo] frejd o= 3has)
T A% YERITE oleld ARe &l AUt
ol soldas Aue] o] dolxitta By
gk Kim JG(1995)°] A-¢F dX]atsict 2 A7t
ol A A77Ite] FrbE el whet A ozt
Z7FtR o fo] ARl Apol & Holx] gttt
#18] A (chewiness)2 tHZTolA A #7]7He
7t whet fe] A o7 F7bakel o (p<0.001),
1135.30~2591.27¢] "H1E ek & 37t
& 835.35~1589.96 W& YERNA L, & A
7Fo] 10, 20, 30%2 Eoi'gol webA “‘f?:‘*é
2w Hlwste] fo o R st A3
B9, o] Sim S(Sim YJ et al. 1991)01
23 & o] TN E SA7]] 4340l
stk 2ot dAekATh ek & 10~
30% H7krelA A% 0Ll 835.35~1243.19, 1
Aol 1095.49~1357.94, 2l 1073,49~1420.46,
3o 1182.47~1589.962 UERN o] & A7}kl
A A7g7130] ool wet FHE e 3ol

f ?ulo Mo o
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Degress of gelatinization(%)
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o] Axte & & H7PEo] 30%7H] 5
Zheel nhet A, B4, '@, S5, A4,
Aol Aastint. 3 0~347k#] A%713t
o] oS A=, A4, A2 S7I6IA
Rh R4, g8y, $H42 skl

4. S5

AE2] F 3l (gelatinization)= A& &S ¥
2 7FEshE ok o] HeE 3 60~65T
=7t = AEAAE F49] iEe] HEd
Ho] AT FHEr} FrteA] WHEe] 22

o] =(colloid) FHI & Wdlh= A& st A
o] Tgh= e TR AR =27, FHAIRE
MR, HUHE, Ae AR 9 et
(SH3 = 2011).

&S ket FHYe] solee AHEE 53t
A7 standard curve® ALKl o, =34 Ayl=
<Fig. 1>¥} 2t} 33lee o] 23.83% ©]%U
a1, % 10% H7bEol 2539%, 20% F7bol
34.77%, 30% Z7F0] 36.46%= FHH | %]
A7H&o] oS a3tert S ¢

b b
a
a
0
30

CS : Control Sample, M10 : Mugwort 10%, M20 : Mugwort 20%, M30 : Mugwort 30%
“®Means with the different letters are significantly different(p { 0.05) by Duncan's multiple range test(n=3).

<Fig. 1> Degree of gelatinization of Duteoptteok added with mugwort.
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<Table 6> Degree of retrogradation of Duteoptteok added with mugwort by DSC method

Melting Samples
endotherm CS MI10 M20 M30 F-value
To?(C) 50.64+1.39"N° 50.70+1.04 49.76+0.76 49.72+1.05 0.74
Tp(C) 62.16£2.36™° 61.39+1.72 60.34+0.73 60.16£1.18 1.01
AHY(J/g) 6.80£0.33" 5.92+0.46° 5.89+0.31° 5.66+0.54° 429

"Mean+S.D. "p<0.05.

MNot significant.

2T,: onset temperature, 3)sz peak temperature, Y AH: overall gelatinization enthalpy
**Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
CS : Control Sample, M10 : Mugwort 10%, M20 : Mugwort 20%, M30 : Mugwort 30%

# Choi 5(Choi BK et al. 2005)2] &Atol|l A A&

o] W WA o] T EE 2
6% FEoletal Hasto] £ A9

=il

5.
&2l -3H(retrogradation)H 3}

W o d

4 dg9 (A=

22N A3lo

%
SO
O
:L

S 23t 4~
Hhs B
Bl olE s g ZZ]T‘:— AVJ T Axx

9] Apo] Wl

(To)= =z
A7HEe 49.72~50.70C
HAR FAQ zol7} gtk Hjsse=
(T HET7F 62.16T ©]9
60.16~61.39C W= o2l 2po|7} gluth
Aol xskd w AAE=
Fadge] el ztoldlA 7191 = 3 oR, AH

i, & #HAee

]

7 Hthe A w3t Addva B ok
(Choi HW et al. 2005). £ A ollA = tlz2To]
6.80 J/g °13laL, & H7krelA 10% 7ol
5.92 J/g, 20% F7ke] 5.89 J/g, 30% 7ol
5.66 J/go 2 JERY, 2w} Blaste] & M7t
T fFoHoz FHAEATY<Table 6>. Jeon
S(Jeon ER et al. 2002)2 2]o]d 77} & 2 E2]

<

ARS =3 AJER} dvka Basiied], & A
wiEARse] A A o2 Al g o
A micelle 725 G/dsPiA dH30] S7lek=
AdE o, byt dojup o] §
astEae] A8
2011). & AFollA SPRA] 5
o] 50.64C o], &

SINE ol f7t FRG 2e] A7l &o] o)
G5% AH gol obd w8 AARI 9SS

gl & ST

7] o AW EH 8] &

6. Mz

& A7M&F 2713t e FEEe] A
o] W3ls B4 A= <Table 7>3 2tk A
& 039 BE AlRte] Al A S
stglon & Arkre 48 Ak de dx
TR ARETE A2 S FHE S Az
3k 27 A tlZ&To] 5.6x10° CFU/g, & 3

{Table 7> Changes of viable cell count in Duteoptteok added with mugwort during storage at 18'C for 3 day

Microbial count(CFU/g)

Days Samples
CS M10 M20 M30
0 45.6x10"+0.31"" 45.8x10"£0.52° 24.1x10"£0.40° %4 3x10*£0.21°
1 B6.2x10°+0.25" B2.0x10°+0.31° 53.8x10°+0.26" B2.5%10°+0.40°
2 €5.0x10"+0.31° 52 8x10%0.36" ©2.6x10°40.31° €1.1x10°£0.21°
3 D6.4x10%+0.15" ©7.5x10%0.15" P7.5x10%£0.25" P5.2x10%:0.20°

CS : Control Sample, M10 : Mugwort 10%, M20 : Mugwort 20%, M30 : Mugwort 30%

YMean+S.D.

““Letters with different superscripts indicate significant different at p<0.05(row).

APLetters with different superscripts indicate significant different at p<0.05(column).
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7hto] 4.1x10°~5.8x10° CFU/gS YERfo] tlx
T3 & A7k REoA AWkl 1A 10°
CFU/g olatiovt Agd47t S7teda5 ik
T} & HUE BFOA Ao 3A ST
Aok AEFE A 1o tixTo]l 6.2x10°
CFU/g, 2 H7FS 2.0x10°~3.8x10° CFU/go] 1
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A7HEE 1.1x10°~2.8x10° CFU/g, A% 3L &
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7.5x10° CFU/g& YERI o™ & Z7a]&of uf
2 felFel ztels A9 gllch Parkd}
Park(Park SK - Park JC 1994)2] AATFol|A] ko) =
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242 71X, Ahn(Ahn BY 1992)2 %0 2 5E]

FE3 HH7l I EadE etk Bkl
ot BTO| ==~

7H1E3 AR7170el g Fege] g%

| o] WSS #A43F A= <Table

a2 % Wbl TR A%

B AG7IREE] Sl whet Aot g
o] e TR oM, & 30%7H4] H7H] &9
S7tell webA ikl 5, FHEe ZRet

7. 82
& 37

of Fgo
8>} 2
% 3d

8ol e Ax AF dETel 5.1x10
CFU/g, % HA7}2 1.0x10~4.1x10 CFU/gZ 1}
ERAQlE, AR 19 tix7o] 2.4x10° CFU/g,

% HA7WEe 5.0x10°~1.1x10° CFU/ge] W=
eh Aok =g & H7elec] S7hEel whet
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=

B o]

=

n{kl
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w7 st 30% F7krol #7714
Atk AA 2o = thx7o] 6.1x10* CFU/g, %
HA7EE 2.0x10°~8.2x10° CFU/g, A7 3Yol|=
T Zto] 8.4x10° CFU/g, & H7kte 3.6x10°~
2.2x10° CFU/g£ YERH I Ahn(Ahn BY 1992)
& oA FET FRTE FBole] ASANE
Z38HAl veRdttaL sk, # Aol E o
Zrol HlEto] & A harell A gl Fgo] o
F7F AA AEEHIJ L BR &o] FHH| Fro}
T30l AsS JAlstdthaL AlsdTh

V. Lt 3 2=

B AFolM = Fede 750l 3 29
BAAAR Adgslel Mol Als wre] dgte
2 %5 A7 FHY S Alxste] AP
FH"o] o] H7MH|ES 0, 10, 20 E 30%= &
glate] AR E Alxste] Az T 3L AA7IZE
o me} Eejslety 54, 53 9 w3} 54, v
AESH 548 BAst oe 22 29E
Atk & A7t FHE] ¢ 2 2] g
< %o UM wet folAoR FrtE ol
30% H7kre] 7HE =A vERsdth e )

Z3 e %ol HrM)Eo] 5oldaE o
Ao g 7hiasto] 30% Hrhro]l 7 B UE
wom, 22 ke Mgl wE f94
Q1 ztol 7} §lATh M e & Ay Eo] F7hst
ol ek L, a, bk Srobslan, AdLr7t Soid

{Table 8> Changes of yeast and mold count in Duteoptteok added with mugwort during storage at 18C for 3 day

Microbial count(CFU/g)

Davs Samples
Y cs MI0 M20 M30
0 45.1x10+0.50 24.1x100.49" 43.0x10+0.38° A1.0x100.12
1 52 4x10°+0.38" B1.1x10°+0.26" B9 3x10%£0.35° 55 0x10%0.21
2 €6.1x10*£0.20" €8.2x10°£0.11° €6.3x10°+0.17° €2.0x10°+0.20"
3 Pg 4x10%+0.21° P2.2x10°£0.15" P9 4x10°+0.40° D3 6x10°+0.36"

CS : Control Sample, M10 : Mugwort 10%, M20 : Mugwort 20%, M30 : Mugwort 30%

YMean+S.D.

I etters with different superscripts indicate significant different at p<0.05(row).
APLetters with different superscripts indicate significant different at p<0.05(column).
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