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Sensory and Mechanical Characteristics of Moo-dduk by
Different Ingredients?

Hyo Gee Lee and Kyoung Jin Kim

Department of Home Management, college of Home Economics, Hanyang University

Abstract

The purpose of this study was to investigate effect of the amounts of rice flour, glutinous-rice
flour supplementation, Chinese radish, and the kinds and amount of sweetner on the sensory and
objective characteristics of Moo-dduk which is korean traditional cake supplemented with jullienne
Chinese radish. The advisable recipe for Moo-dduk was obtained through the various experiments.
i) The Moo-dduk blended with rice flour. rice flour 300 g Chinese radish 210 g(70% of rice flour)
sugar 30 g(10% of rice flour) salt 3g(1% of rice flour) ii) The Moo-dduk blended with rice flour
and glutinous-rice flour. rice flour 225 g, glutinous-rice flour 75 g(25% of rice flour), Chinese radish
210 g(70% of rice flour) sugar 30 g(10% of rice flour) salt 3 g(1% of rice flour)
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Steamer : AT KA ZRHA A1F)

Stainless steel A% : 712 18 cm, A& 125cm, o)

5cm

Microwave oven : =4 A2}, Model ER-5038B

Food processor : Kaiser, Model FooP808
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Rheometer . CR-200D, CR-1-10K, Sun Scientific CO.,,
LTD.

Color & color difference meter . No.UC 600-1V, Ya-
sud seiki seisakush Ltd., Oswaka, Japan

Drying oven : KMC-1202D3, Vision Scientific CO.,
LTD.
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Table 1. Formulas for Moo-dduk by different ingredients

5o HEE Folon, 35 B9 A W42 color
(A 7h), aroma(37]), grain(23 2] #AXE A¥), moist-
ness(Z%]9] &3 M%), chewiness(Z 3¢ 2715 4
%), sweetness(3 atell 48] A ), overall quality( 49t
Ho g ulgAs Ax)qc)

2) Rheometer &4

Az" ¥49& 147 ¥ Rheometer® 53] HbE 3
Aate] W o2 Jeplislon FWxAL b
th

m

Instrumental conditions of Rheometer

Table speed 50.00(m/min)
Critical area 314.00(mm?)
Deformation 10.00(mm, g)
Chart speed 10.00(No/sec)
Sample height 30.00(mm)
Load cell 1.00(kg)

Sample size 3X3X3cmel FHg 23] d&LHow
238 w P+ force-distance curved %3 TPA
(texture profile analysis)el| 2]%} parameter2 hardness
(7A124), cohesiveness(-5-%43), springiness(&+2 A1), gu-
mminess(% 2A)), chewiness(¥] %] A1), adhesiveness(4-2}
Aye S5k

3) s &4

Foe] LR Advtd daygPe s S343gict

4) A=

Foo] MeZH.2e Color & color difference meters
ARgste] L(HE), a(4E), b(BYx) 2 AECIEIAQ
AzhE 33 wkE FAsta 1 Gt o ehlglch
oluf Al-8% #FF (standard plate)> Lzt 89.2, azt
0.92, bzt 0.783¢]ic}.

Ingredient Rice flour Chiness radish Salt Sugar Honey oligo-sugar  Glutinous-rice flour

Sample @ (® (g ® (m/) (ml) ®
S0 300 210 3 - — — —
S1 300 210 3 10 - - —
S2 300 210 3 20 - - -
S3 300 210 3 30 - - -
4 300 210 3 - 10 - —
S5 300 210 3 - 20 - -
S6 300 210 3 - 30 - -
S7 300 210 3 - - 10 -
S8 300 210 3 - - 20 —
S9 300 210 3 - - 30 —
S10 255 210 3 30 - - 45
S11 240 210 3 30 - - 60
S12 225 210 3 30 - - 75
S13 210 210 3 30 - - 90
S14 195 210 3 30 - - 105
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Polished rice
1
(Soaking ric for 4 hrs. I
i
(Draining rice for 30 min"
i
i

Sieving

LAdd sugar, honey or oligo-sugar
{Add salt.
M
Sieving
{Add Chinese radish.
Mixing
v

’ Steaming for 30 min

Fig. 1. A preparing process of Moo-dduk.
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Fig. 2. QDA profile of Moo-dduk as affected by
amount of chinese radish.

Table 2. Duncan’s multiple range test of sensory chara-
cteristics for Moo-dduk by the amount of sugar

Sample
Characteristic F Value
S1 S2
Color 433 475 4.25* 467° 0430
Aroma 450° 4.58 5000 5.00° 1.887
Grain 3922 417" 467° 433 0.793
Moistness 4.08® 4.92* 508 575 5.770*
Chewiness 467* 508 5177 525 0496
Sweetness 2.83 433" 542*0 617" 24.619*
Overall quality 3.75° 4.58®° 525 542° 4.310*

*. significantly different at p<0.05 Means with the same
letter are not significantly different(p<0.05)

30 g(S3= slel-&d BF5F A A= Table 29} 3

Color: S1, S3, S0, S27 w02 et 10gUW o]
7} &9k, Flavore S3, S2, S1, S0 <ol
Grain® 82, S3, S1, SO o2 Al 20gdw 7%
Faov Ko4<l zelw §lddch Moistness= A
HArleko] wew o FA HriEe] dek 30gdd AR
223 5 83, S2, S17-0] SOTE &34 Yehl) P<
005 FFolA Fejdal zolr} AUKth A=t Hrleko)
B-24E moistness?t U &% Aze 2599 Ao
o] A3 Ao} $43 Awtgdch Chewiness= A&t
30gde 714 32 hgo g 82, S1, SOF wolygort
f2l™al zlo)7l gl o)L o]Wel FEIe Q3
of 4] Mele] ofo] W&4E chewiness7t EUTH= 2
ste} =) slgdr). Sweetnesst ' H7lEke] Fvhats
£ tlule] Zrlslgl o S3, S2¢ 3 S1vd} SOF 7kl
o)A el z}o]7} 2 tHP<0.05). Overall quality: S3,
82, S1, SOF o2 A 30ge H/g FHo] 713
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Table 3. Duncan’s multiple range test of sensory chara-
cteristics for Moo-dduk by the amount of honey

Sample
Characteristic F Value
$4 S5 S6
Color 542° 4.92* 392° 3.00° 10.742*
Aroma 4.08° 483 458 442° 1.079
Grain 442 467 3.75% 2.75° 9.658*
Moistness 3.83° 4.92® 500® 525 2340
Chewiness 408> 475® 508 567°  3.261*
Sweetness 2674 450c 550° 625° 50.953*
Overall quality 3.75° 4.92° 542*° 458> 3.650*

*: significantly different at p<0.05 Means with the same
letter are not significantly different(p<0.05)

Table 4. Duncan’s multiple range test of sensory chara-
cteristics for Moo-dduk by the amount of oligo-sugar

Sample
Characteristic F Value
S7 S8 S9
Color 483° 5000 4.08° 392* 2406
Aroma 408 417* 492* 475 2298
Grain 500° 4.00® 358 3.00° 4.751*

Moistness 442* 467 508 517° 1097

Chewiness 367 433% 550 567° 9.054*
Sweetness 233 433 483 550° 23.397*
Overall quality 358 4.33" 483* 550° 23.397*

*: significantly different at p<0.05
Means with the same letter are not significantly different
(p<0.05)

Fokon 83, S2, S1¥# SOT Alelell o) 2ot 9l
AP <0.05).

3) B AgE 49 By

WAz 3 79 & 7MY $oba HokE 0% 2
8t 29 ok 0 mi(S0), 10 mi(S4), 20 mi(S5), 30 ml(S6)
2 &9¢ 4 As4ate] 2z Table 37 3k

Color %9 <] Z7185E dzlon ol o]
Hol 3t H500] A7 dRse AHE nch
S0, $4, S5, S6 w22 o] AMrlgke] H& o v] FA
vebtom S0, S477 S5, S67 7kl -7 A7) i)
(P<0.05). Flavor:- S4, S5, S6, SOT «old2r} #9f
Al 27} lgdth Graing 10 mlE 9 S4ie] 74
AR I RS S EHE #(S0)°] ok P<0.05
FFol| 4 S4, SO S0, S5} S6 Atololl 2l al
o)zl Usdt). ol TP dAFoNA T o] F
a2 a9l gAe} xko]7} 2lgdch. Moistness9}
Chewiness= 9] Arlgo] B&FTE ol EH7H
o] 30mid o s HHs3: ZrAFow ¥E A}
342 oF& T2 whute] B-Fslm Z ¥ o] Aot S6,
S5, S477} S5, S4, SO Atolol| 2144l zpe]7} ldch
(P<0.05). moistness?} #2| ofo] Z7}¥r-E &&3511,
chewiness7} #¢] o] Frjg4E ZiAZe AL
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MOISTNESS GRAIN

Fig. 3. QDA profile of Moo-dduk as affected by addi-
tion of oligo-sugar, sugar or honey.
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Fig. 4. QDA profile of Moo-dduk as affected by
amount of glutinous-rice.
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Table 5. Duncan’s multiple range test for mechanical
characteristics of Moo-dduk

Sample
Characteristic F Value
S3 S5 S8 Si12
Hardness 1.68° 1807 220° 1.54*° 1.829
Adhesiveness 78.60° 77.80° 88.40° 179.40¢ 3.791*
Springiness 039 042° 034* 031 2249
Cohesiveness  0.65° 0.69* 060° 053 1362
Gumminess 1.09° 40877 189 0.86> 2.666*
Chewiness 043® 053 358 030" 3.535*

*: significantly different p<0.05
Means with the same letter are not significantly different
(p<0.05)

Table 6. Moisture content of main ingredient

Chineses radish 92.53%
Rice flour 32.79%
Glutinous-rice flour 40.19%

sko g wolxlct Chewinesst S14, S13, S12, S11, S10
T T2 FWrLFE Arleke] F1E5E EAARE U
359 o] 59 79} YA Agr) Sweetness
frojdael zpelrl gk olAE FEFW ATA=
g7 e] o] Z713r-E sweetness7b @A Uehd
Azpel ztolz} glgdth Overall qualitys 271 3
7heko] 25%du 71 =t 35% Ao s oo
TE Fx7) AR THP<0.05).

2. Rheometer &H

HA5A EAX 73l A overall quality7} $9hd &
WE7E 300g, F 70%<3] 210 go] A= 30g(S3), &
A} 20 mi(SH), F 20 mi(S8)H o, FErtTe Hrjed
& 25%, 75 g(S12)4 wfic}. ] S3, S5, S8, S129] 7]A A
E.]-2- Rheometerg &A% 43} Table 59 Zr}

Hardness® %, 8|34, A=, 4715 vl <
o2 Eohoh fA§ Aele flglov dwol vis =&
713 744 hardness7t 2 7 73] F579t el

£ texture § 53¢ o)W9] 4lzt2H, AFW9 Arhy,
3599 Ho|y, §-5We] wWAdr|e] dFojre} FUg
Azeich FE7LFE AR o] HPEHA ¢ T E
R} hardness?} SgHed ©le 0]599 FaAH7|ekd
g B ATl A g Hrleke] S7HE o compres-
sion force7} Z71sld A7}k Abo)7} Usiel

Adhesivenesse F#7VE, ¥, A=, &=lngd HAsE
9] o7 Egter 5%FFolA F2A% Aol it
3] FarE Arlte] WHrlERe R e TExEY
AR Fol F2AAe] WS 2 AL el EF Y}
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0, 350 d7e 5o sisich

Springinesst 21w, A4, ¥, FE75 7L
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Table 7. Duncan’s multiple range test for moisture con-
tent of Moo-dduk

Sample Moisture Content(%) F value
S3 53.6500°
S5 56.9050*
S8 60.8650" 17848
S12 57.7950%

Means with the same letter are not significantly different
(p<0.05)

Table 8. Duncan’s multiple range test for colormeter
characteristics of Moo-dduk

Sample
Characteristic F Value
S3 S5 S8 S12
L 6693 67.03* 63.17° 65.80* 24.006*
a —-120° —1.17* —0.37° — 153 22.935*
b 823 845 10.13° 8.6 24.529*
AE 2353 2347° 27.63° 24.77° 34.991*

*. significanlty different at p<0.05

Means with the same letter are not significantly different
(p<0.05)

L: Degree of lightness (white +100«<— 0 black)

a: Degree of redness (red +100«<— —80 green)

b: Degree of yellowness (yellow +70<— —80 blue)
AE: Overall color difference
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