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Quality Characteristics of Topokki dduk With Respect to Added Whole Soybean Curd
(Chun—Tofu) by Different Storage Time
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Abstract

The purpose of this study was to investigate the quality characteristics of Garaedduk with regard to the amount of added whole soybean
curd (Chun-Tofu), Whole soybean curd was added in amounts of 0, 3, 6 and 9%. Whole soybean curd Topokki dduk was stored at room
temperature for 48 hours. The moisture contents had no significant difference for increases in the amount of whole soybean curd. The L
value and b values of Garaedduk increased significantly with increases in the amount of whole soybean curd. Texture characteristics of
Garaedduk measured with a texture analyzer revealed that hardness and cohesiveness decreased significantly for different amounts of whole
soybean curd, and hardness increased significantly and cohesiveness and chewiness decreased with increase of storage time. As for sensory
characteristics, samples with 9% added whole soybean curd rated higher in overall acceptability compared with other samples. In regard to
cooking properties, water absorption increased and solid contents decreased with increases in the amount of whole soybean curd. Therefore,

Garaedduk containing 9% whole soybean curd was most preferable.
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’ Put rice flour and whole soybean curd into extruder ‘

v

’ Mixing with rice flour and whole soybean curd ‘

v

’ Adding water (rice flour: water =1: 0.4) ‘

’ Mixing with rice flour, whole soybean curd and water for 5 min

v

’ Steaming for 7 min (100°C, 4 atm) ‘

v

’ Mixing for 5 min ‘

v

’ Extruding by 10 mm diamater in die ‘

v

’ Garaedduk ‘

Fig. 1. Processing flow of Garaedduk added with whole

soybean curd
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Table 1, Formula of 7opokki dduk added with whole soybean curd

Whole soybean curd (%)”

Ingredients
0 3 6 9
Rice flour (g) 100 100 100 100
Whole soybean curd (g) 0 3 0 9
Salt (g) 1 1 1 1
Water (g) 40 40 40 40

"Whole soybean curd was added on the basis of rice flour 100 g.
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Table 2, Measurement conditions for texture analyzer

Measurement Conditions
Pre-test speed 1.2 mm/sec
Test speed 1.7 mm/sec
Post-test speed 5.0 mmy/sec
Deformation 50%
Load cell 5 kg
Plunger type 40 mm cylinder

Sample size (diameter X height) 10 mmx10 mm
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Table 3, Moisture contents of whole soybean curd and 7opokki dduk added with different ratio of whole soybean curd during storage time

for 48 hr at room temperature

ltem Moisture contents (%)
Whole soybean curd 84_7510_212)
" Storage time (hr)
Ratio of whole soybean curd (%)
0 24 48

0 46.86+053" 46.93+1.07% 45534034

Topokki dduk “ B B
3 47421033 44351048 43.97+0.61
6 47124032 44,51+0.78™ 43.76+0.62™
9 47.40+0,24" 44.45+1,01™ £3.68+1.14"

UWhole soybean curd was added on the basis of rice flour weight.
PValues are Mean=®S.D,, wet basis,

“"Means in a column (whole soybean curd amount) by different superscripts are significantly different at 5% significance level by Duncan's multiple

range test,

“"Means in a row (storage time) by same superscripts are not significantly different at 5% significance level by Duncan's multiple range test,
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Table 4, Changes in color values of Topokki dduk with different amounts of added whole soybean curd during storage time for 48 hr at

room temperature

Color Whole soybean curd (%)1) Storage time (hr) at room temperature
values 0 24 48
0 745+03"* 719+03™ 68.8+12°
3 752408 717403™ 713%02"
' 6 76701 723+03"" 723+03""
9 762+03" 728+05" 734403"
0 -14+06% 18+02" -1.0+06%
3 19402 12402 18+05""
‘ 6 18+05" 17402 12+02*
9 19£01" 2,0%02" 14%03"
0 11.0£03™ 11.1+02" 104+02%
b 3 11.2%0.4™ 113+03™ 11.7+01™
6 12,0+03™ 11.2+02™ 11.8+02™
9 135+08" 12.9+0.1% 12.8+01™

"Whole soybean curd was added on the basis of rice flour weight.
*Values are Mean+SD

““Means in a column (whole soybean curd amount) by different superscripts are significantly different at 5% significance level by Duncan's multiple

range test,

*“Means in a row (storage time) by different superscripts are significantly different at 5% significance level by Duncan's multiple range test,
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Table 5, Changes in textural characteristics of 7opokki dduk with different amounts of added whole soybean curd during storage time for 48

hr at room temperature

Storage time (hrs) at room temperature

Texture Whole soybean curd (%)”
24 48
0 10420749 3567+219.3™ ND.”
Hardness 3 1250.0+75.6" 3896,1+191.8" ND,
© 6 1076.3+68.1™ 3326,0+180.8™ 4869.6+2615"
9 82294702 1990,8+91 2 3599.0+158,0"
0 19154297 29.0+10,3" ND.
Adhesiveness 3 -257.2+291% 117+80™ N.D.
(@/se0) 6 -206.0+227"* 6.2%43" 7.0%39"
9 18424187 282+44" 99+50'
0 0.95+001* 095%002"™ ND.
Springiness 3 0954001 0954001 ND.
6 0.96+0.01"* 0.96+0.02" 0.92+0,03"
9 0.96%0.01** 0.94+0,01™ 0.93%0.03"
0 0.76+0.01™ 0.78+001" ND.
Cohesivencss 3 O.78i0_01;": o_mto_mf‘: ND, )
6 0.76+0.01™ 0.81+0,01" 0.79+0.01"
9 0.76+0,02" 0.80+0.01"* 0.78+0,01"
0 7353+37.7" 2611.8+1314™ ND.
Chewiness 3 923.9+36.7" 2958141247 N.D.
6 782.9+41,0™ 2579.1+125.1™ 3550.0+164.2"
9 594.0+46.9" 1498.6454.1% 2597.9+117.4™

UWhole soybean curd was added on the basis of rice flour weight.
Values are Mean+SD
“Not detected

“Means in a column (whole soybean curd amount) by different superscripts are significantly different at 5% significance level by Duncan's multiple

range test,

*“Means in a row (storage time) by different superscripts are significantly different at 5% significance level by Duncan's multiple range test,

48A1ZF Ao AxE wo| wgldide] oste] feojHow
¥ e, o ke A% S71E0] 7Y AL AnE
Bolth, Axe ge =31 7 A B F e 542
2 AEA AFY =g 9IS A 83 Fole dAE
ohdz o ~¢) ofdZHE o] k] (Leloup VM & 1991), A%
2%, pH, FE5Ee] 9o HrtEe Eddm J3s
=tz Bud vl QthKim JO 5 1996), B A= A
o 7L ZheE oA opd=Ad b AJA}E Al
sto] ZheEe] A 48A17F B Ame] S7HE AAA A
o2 HeY

Zheee] Fage] A AFHE 3% Hrbo] felHow
W2 S, o "kl P 2R #E YERSlth ¥
o] Rade o W FE 24 st YepA =Hed, A
24, 4871 At § wo] B fojHog A7
#Aasidon, ol ARV F 9 gHe 859 Aol A
2 =35157] wjEoz AlgHd)

gl B AR ARl owgk 9% HrkrelA o

FRAFzAE A 28D 25 2012)

JE

o2 A Uepdth ol wilAdS Hriet FHe @
Ao| tizTol| 3] =A YeERd Hong GJ 5 (2008)9] I+
Aol dxstled FEldTaHde] WPt AgRE F
AAAQ] texture] WkE WASIAL, FH w=3l&Er} =g
Al o= Aos Hustglth Hel gy AF 48Rt
A% F fadhs A% Bt A4S 2EY ¥HE
TS Uy Aol Zadk ol 3% Hrietol o
SR EFE 2 YEMdH ZheEe] A3 Aew it
THAR 3% FA7kEel 92398 AE FollM M =L e v
ERSICE Park EH(2009)& ZAEHe QA &9 ¢
WAE BYdoka Bastglcy, AFF k] S deE =
e Ak, 34 2 AL Aaste A% Eied
ol AFE AAol S0l WA (Hong G 5 2008)% F
7 Aol od&k(Park EH 2009)0]e}il At ET}

¢



NERS FIISt0 HZH HRHoIS Ho| NI ©E ERSH

Table 6, Cooking properties of 7opokki dduk added with whole soybean curd by different storage time

117

Storage time (hr)

ltem Whole soybean curd (%)”
0 24 48
0 1216040 12.9240.26™ 10.27+0.44"
3 13.94+0,69™ 13.96+0.67™ 12.61+051™
Water absorption (%) A A B
6 14.93+0.67 14.59£0.50 12.60+0.36
9 16,31+038" 17.624£0.50" 13.8940.42°°
0 846+0.44" 6.68+0.23" 5.21+0,18™
3 6.99+0.25™ 595+0,08™ 519+058"
Solid content (%) e B B
6 6.65+0.29 5.46+0.36 5.33+0.10
9 6.12+0.38" 5.54+0,14 6.71%0.14"

YWhole soybean curd was added on the basis of rice flour weight
PValues are Mean®SD

“"Means in a column (whole soybean curd amount) by different superscripts are significantly different at 5% significance level by Duncan's multiple

range test,

*Means in a row (storage time) by same superscripts are not significantly different at 5% significance level by Duncan's multiple range test,
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Table 7, Sensory characteristics of 7opokki dduk added with whole soybean curd by different storage time

Whole soybean curd (%)”

Storage time (hr)

0 3 6 9
0 5174041 5.00+0.00" 567+082" 5004063 *
Taste 24 450+1.67% 4.40+1 34 420+130"" 460%1.67"
48 3.17+0.75" 33341217 317+1.60" 350+122"
0 483+041™ 5.00+£0,00™ 5.0040.00™ 5.50+0.84"
Flavor 2% 460089 440%1 34" 440+1 34" 460+152%
48 3.83+0.75" 3.83+0.75" 333+163" 4174117
0 633+1.03" 583£00.75" 617+098" 6.00+0.89"
Color 24 5.60+0.89" 5.80+1.30" 5.80+1.10" 6.00+158"
48 5.00+179" 5.00%1.26™ 467186 450+1,05"
0 5.00%0,63" 5174075 5334052 6.00+1,10
Hardness 24 317+075" 433+186™ 400+1.41™ 5.40+1.52"°
48 3334103 250+1.05" 2674052 433+137"
0 5.5041,05™ 483+075™ 5504055 6.33+0.82"
Chewiness 24 3604055 4.00+0.71" 460%134™ 480+0.84"
48 283+075" 233+103" 283+075" 317+117¢
0 533+052" 533+0.52" 6.00£0,63"* 6.50+1.05"
aci;:;ity 24 3.60+1.34" 3804130 400+158" 5174117
48 283117 233+1.03" 317+1.17% 383+117°

YWhole soybean curd was added on the basis of rice flour 100 g.
“Values are Mean=+SD

“"Means in a row (whole soybean curd amount) by same superscripts are not significantly different at 5% significance level by Duncan's multiple

range test,

*“Means in a column (storage time) by different superscripts are significantly different at 5% significance level by Duncan's multiple range test,
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Table 8, Correlation coefficients between sensory characteristics and
curd at 20

Holslol M WRolg Hol MEARI nE EFSY 119

mechanical characteristics of 7opokki dduk added with whole soybean

Sensory Mechanical
. O Il
Characteristics Hard  Chewi ¢ | Hard  Adhesive Springi Cohesive  Chewi
Taste Flavor Color accept
—-ness  —ness . —ness —ness —ness —ness —ness
—ability
Taste 1
Flavor 0.661 1
Sensory Color 0479 0.245 1
Hardness 0.448 0.391 -0.024 1
Chewiness 0662 0549 0.193 0731 1
Overall . R . .
Y0554 0567 000 0562 0749 1
acceptability
Hardness 0.071 0.184 -0.022 0.123 0.089 0.231 1
Adhesiveness -0.214 -0.274 0,182 0202 0125 -0.256 -0.659 1
Mechanical Springiness -0.039 -0.006 -0.034 -0.037  -0.056 -0.206 -0.444 0750’ 1
Cohesiveness -0.031 0.145 0.059 0.051 -0.051 0.047 0.296 -0.486 -0.459 1
Chewiness 0077 0203 0025 0135 0085 0237 | 0977 0690 0436 0418 1
*p€0.05
A A, Ak Vsmel S e AL & F TR TR H7RE Zell frolHQl Aol glglen, A
ATt T YA, A9HA 7|5 =9} K(positive) o] T Aol AojAE FAVRES AlQjstale foAHos 3
ApC.05)5 Bol o] Foha FrhEss 34, Ak Zskdek. "o ZIAXY 22E ST A9 deeh 7
71350 JEFE WAE A & 7 Aotk G Es Be AR Aol VMRS foHoR aEiglon,
A, ke 7)]3mel Fpositive)2]  FEHTA(p(0.05)F A7 AlZko] HolAFE A foHom Zvksla Ry
Ho| dddE Aol w1 A Vswrt w5E I g Aastdlth Ae AdoA wo] HrE yehd
& ATk WS Ak 713w} positve) o] 2 T L ARl bt TR bl sUMEE 5
HA(P0.055 Hof Aol =&55 AV 7s=r) bk A%E Btk 254 FEETEY 1¥EEE
Eae ¢ F A FE 4% A%, "o FEEFTES Tl 12.1%F
A 223 FerRrte] AR fofide] Hel 7P SR AFE Avbe]l SUMEE foHoR STkt
A et = AFE HAd 9o uFEREFE ATF FRE
8400 FolHor ggtow, ko] sofdrE I
Hadhe AFE HAvh ATV "Eels Ho 3 ut,
v, 29 A, gt Ax, 2208 A o tigh 7=yt 2 A
el AERg o Auyes AAd WA A% ou
A= A o] AulA & = o]l & 2} =0 =
B ge weskel F guwsl 9o waa sy ST Bhee] ARA e g wE slees
- N 5 o HEE & ol i ERAAT. ool Aol HEolR rigiEe] Ax A AT
57t 2t A4S 25T F e Vs "E . ° L - N
< o 5 A7VEE R she o] HRelg "o FAAR 7%
ge Azstag oF & Ul g dask 44
S AlE T = ST TR ETTOIS T Z7}d) 7)oElE Ao Al HY
24 AUFUARZME)R e AFEE H7isle HEol
& 7HEs Alzstal He] FHESAS A ATl
= el e Aol IR Eof glo] Wl AR A|H e
JFol BT yeht ThefHe] FASA dFS nxtta 2oz
agal=y
AFEE 7K HRol8 we kg, &, AFH 0, 3, . ‘
6, o, ~FL A3 2AE o] Yol AzFAH Az Adlercreutz H, Hockerstedt K, Bannwart C, Bloigu S, Hamalainen E,
A3l A 2477k, 48A7F AT Fo] ZAEANS 77} nlw Fotsis T, Ollus A, 1987. Effect of dietary components, including
3ttt AFEAH7 "ol wHo] AxAT o SRS A lignans and phytoestrogens on enterohepatic circulation and liver
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