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Quality Characteristics of Sulgidduk with added Soybean Curd Residue Powder

Goon-Ja Lee, Sung-Mee Lim
Dept. of Food Science & Technology, Tongmyong University

Abstract

This study was carried out to investigate the acceptable ratio of Sulgidduk with added soybean curd residue
powder. The moisture content of Suigidduk with added soybean curd residue powder (0~ 10%) ranged from 40.5
4~41.38%, and there were no significant differences between the addition of soybean curd residue powder and
control. There were also no significant differences in swelling power and pore ratio from control to the addition of
4% soybean curd residue powder. However, these decreased with increasing addition of soybean curd residue
powder of more than 6%. The L (lightness) value decreased with increasing addition of soybean curd residue
powder, but the a (tedness) and b (yellowness) values increased significantly. As the amount of soybean curd
residue powder increased, the hardness, cohesiveness, springiness and gumminess decreased, and, the decrease was
especially significant with addition of more than 6%. With increases in the storage period, the hardness, springiness
and gumminess increased, while cohesiveness decreased for all additions of soybean curd residue powder. In
sensory evaluations, Sulgidduk with the addition of 4% soybean curd residue powder was the most preferred with
regard to overall quality. These results indicated that the Sulgidduk with 2% and 4% added soybean curd residue

powder exhibited the best quality.
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1. M=
Ao AFEE AR F PES A8 e 2004
dal 7% ol B7F sYONA 7HEE AE FYS
o 53] A 3 6A17F s 3083 &FEd 1A
A E7E AAT F 23] 45t 18 mesh AE F
FAIA AHESAET HA e AE FUAl (FEIHEF

mesh Ao EFA|A 50CoNA 24X7F SEAXF =
2345t 40 mesh AE FHAIA ALEstATh dF
EAAAZY ANGL, 2T HE FLTS AL

3t th

2. HIXIZ2E &olet d7/4e| M= & ¥
A7 sEFFe] 284 S & F=
2 AAFT F Yoo AR 7 Lee HG(1984)9 77
(1987)9] AFAde] Wt 2 ANEZY FEFFS
AaA a7l g8t dE2EY 2AY YQrhre 8
T 22 FEFY HES A AES 2E® 4
AET Frleke 29 FE 2EsTh A3 A
83 27199 A8 2 £F2 Table 13} 2] g1 on,

uwuux

A NERTE LR &8, S ¥IA0%, 2%, 4%, 6%,

8%, 10%)2 A7tk Aol 9 Yd & Hgg 93

TAl Aol Wtk SEQdE] S AR A& AXE A
ZAE WrEE 9L & 7]-§ A= 35 cm, ¥o] 2.5
m Z7|E Bt AL WEE 92 F FAVIEHT
(Convotherm, HRS, Korea)ol =717} 83 o249
4087 AL 1087 B E9th AW F 3087 4
294 Pt fUPLR TP g 20:1TC
Incubator(VS-8480SR, VISION Scientific Co, Korea)ulj o]

72X & AFstEA B84 SF5H
3. YuEE 24

Ao AMESE A7FF 9 dHAo dMbdE B4
TE e AR, 21‘—,_1.@11;‘(:_10 Kjeldahl 2478 %
W, A2 Soxhlet’s &, &RIFES A3
a83l 2 FE ceramic ﬁber A7y 5 AOACH)
=

Z3te A8 59 2.0(AOAC 1990) 33] WHE A ¥ sho]
B#hes T
Zod, A, 2IE 293 2FY 4 B4R
BHFS et 100%04 W grezHe FaIoh

¢

Zd (nitrogen free extract)2 S8,

fo §

Table 1. Formulas for Sulgidduk with added soybean curd residue powder

— . Ingredients(g)

Addition ratio(%) Soybean curd residuc Rice flour Water Sugar Salt
0 0 500 50 50 >
2 10 490 35 30 >
4 20 480 60 30 3
6 30 470 65 50 3
5 40 460 70 50 >
10 50 450 75 S0 5

#= 2o HeE A AP A55006)
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(FETF G 1996). 8. TsdAl
H A1 Z7HES 2Eld 27199 7IZRE XA
4. TE2atek S5ty A sExH A 108 AZste 4
HA 9 Hrhgs geElsty Alzd 47199 &% Z(color), &Pl(flavor), 713 g E(roughness), %3 3
F2 AZT FH 30T A2A 43 & HIH & X (moistness), 413} 4 (brittleness) E HAHQl w3
274 A (Precisa HA 300, Swiss)® 33 whE- =43 % Aoverall quality) 59} 6712 =& 748 MAYPo=
HHgoe 2 YA AA SR THE- Fok 731, i vt 13). 479
< A o 30 AF F, 3 HJA EF A AF
5. 30 7|BE stgen, 235 wbE Fgste] 4 A sih
H| A9 H7tgd wE 47199 PBsed VFES
GotB 7] st He A F 308 A200A 4 F 9. SHIAzZ
AE 743k Ott DB(1987)9] Ex1X39-& WEsta SPSS program& o]&3dtd EAHEA T Ducan’s
FO& 33 98 2389y 4887 VFES U multiple range testZ Z} A|87FY FYAE 5% FEL
2o g2 gHtstthlee KA 9F Kim KJ 2002). 2 AR a7 B9 2004).
BE&(%) = AFFANFTA x 100
715E(%) = AFFH/AETA x 100 m. 2da 40 nst
6. dl20[El0] 2st EH &3 1. Al29| YHIME
B A AZFES g5ty ARS d719e] JAH & Ao ALE&S AVFEe; Az vx] BT duky
d &7 Rheometer(Sun rheometer compac-100, Japan)E- B BA A= Table 33 Zdch A3 ALSE AR
AHE5te] 74314 (hardness), 83 4J(cohesiveness), € £ 5&3530o0n7 viwa] 2E A Abgd &
“d(springness), 18]l Z/d(gumminess) 5& 53] HHE = 7Hel A9 98 482 AY v e v
4 5}4tl. Rheometere] 27 Z AL Table 29+ 29tt) Qo Z3EFHFo] 0.12%F 7 HL& ke e
tl. ol= A F(1993)9 oq:r"é-‘}ﬂ Zol &g 3 3
7. M =X = FFAA A& g5 #Aa Aoz FHHAL
AN=e A719E AA 308 F A7He] 4 Az Azuz] B2 Aex & /5“:’ = v ;e Y
Al(Minolta Model CR-300, Japan)E AME-3}4] Liightness), BRI ZAF49 FFo] 10.18%2 gt L
o

a(redness), b(yellowness) #k& 53 W& ZF3%ch etk g7 AEE AASHA] ggron
Standard platet= 1.=97.22, a=+0.23, b=+1.76°] ]t} ol HIAE APAA Azxsly] AA Ao EFsi=
HBGolA FAEY 937 AAR 232 Bt}

i

Table 2. Conditions of operating rheometer

Force range 10 kg full scale
Sample height 20 mm 2. Estzk
Sample size 3535 i A7 $RFFe DA ] A5 Ag g
Adopter (diameter) Round (20 mm) : o 8 - - .
Table speed 100 mn/min EFS Table 17} Zo] st AT H7|H o TFES
Compression 50% S 53T A= Table 49 2Tl gR27e FE
Table 3. Composition of rice flour and soybean curd residue powder (%)
. . Carbohydrate
. : h h

Sample Moisture Crude protein Crude lipid Sugar Cellulose Crude as
Hydrated rice flour 37.74+0.24" 5.38+0.54 1.74+0.25 4524 0.26+0.05 0.12+0.01
Soybean curd residue powder 7.99+0.06 20.29+0.76 12.20+0.37 45.94" 10.18+0.50 3.40+0.06
YMeans+SD

*Nitrogen free extract

- 585 - F% 2 B8] A22@ 55 (2006)



34 MART A7) A% 479 FRHA
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Table 4. Moisture content of Sulgidduk with added soybean curd residue powder

Addition amount of soybean curd residue powder(%)

0 2

6 : 8 10

Moisture(%) 41.34+0.58" 41.3820.06

40.97+0.66

40.54+0.49 40.61+0.58 40.78+0.36

YMeans+SD

Table 5. Swelling power and pore ratio of Sulgidduk with added soybean curd residue powder

Addition ratio(%)

Swelling power(%)

Pore ratio(%)

0 #185.0+2.40" £182.0+2.37
2 4184.5+2.97 A181.242.97
4 #184.5+0.23 A181.1+0.23
6 5180.1+2.50 A179.0+2.44
8 B178.1+1.22 $173.6£1.17
10 5176.8+3.16 170.7+3.07

"Means+SD

ABMeans in a column followed by different superscripts are significantly different at p<0.05 by Ducan’s multiple range test.

22 B85 A A22W A 55.(2006)
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Table 6. Hunter’s color values of Sulgidduk with added soybean curd residue powder during 72 hours of storage at 20+1T

Hunter

Addition amount of soybean curd residue powder(%)

value  Storage time(hr) 0 2 4 6 8 10
0 *89.03+0.43°”  “88.13+0.39" Y87.70+0.14° Y87.30+0.19° “86.68+0.15°  "-86.44+0.20°
6 “Y88.27+0.43" “88.09+0.74°  “Y87.38+0.65'  “Y87.13+0.26 Y86.98+0.27" “86.760.25"
12 vee8.74+0.11°  ¥-88.03+0.74° V87744029  “87.36+035"  “V86.80+0.14"°  "86.49+0.17°
L 24 ¥-g7841+0.49°  2Y87.38+023°  "86.56:0.33"  "86.82+0.24° “86.61+0.24"  "-86.53+0.38"
48 ABR72940.49°  "“87.641020°  "86.81+0.26° “86.52+0.44"  “86.19+0.24"  "86.19+0.38"
] A87.09+0.77°  "°86.74+031°  ""86.14+0.59° A85.24+0.27° A85.64+0.18°  "85.86+0.05°
0 45.1.19+0.06 “.1.08+0.04" £.0.96+0.03° A.0.84+0.05° £.0.79+0.08° A.0.74+0.04°
6 ®1.16£0.03*  ™-1.13:0.02° ®0.85+0.03° 2.0.79+0.08° ®.0.64+0.03° ®.0.60+0.10°
12 A5.1.19+0.02° 8.1.14+0.04° ®.0.86+0.04° A.0.74+0.03° $.0.66+0.03° ®.0.59+0.04"
a 24 ¥ 1.18+0.05° #.1.11+0.05" ®.0.90+0.05° A.079+0.12°  2°.0.70+0.04° ®.0.61+0.05°
48 ®.1.1610.04* A.1.19+0.01% %_0.88+0.03" 2.0.7940.04°  2°0.72+0.05° ®.0.57+0.12°
72 81244003  "-1.09+0.02° .0.8810.05° ~.0.77+0.08° ®.0.62+0.12° ®0.62+0.07°
0 46.82+0.25° %9.61+0.43" A1124+0.41°  "%12.62+0.32° £13.60+0.34° 2814764027
6 26.96+0.08" A9 30+0.24° A11.30£030°  *¥12.46+0.25° £13.34+0.50° %14.83+0.12"
b 12 ¥733+0.10° 9.68+0.25° #11.2240.32¢ #12.40+0.42° #14.00+0.41° ®14.97+0.32"
24 ¥7.32+0.15° A¥9.37+0.32° #11.10+0.30° ¥12.99+0.61° #13.75+0.30° %14.85+0.47
48 #7.05+0.22° #9.01+0.07° A11.1840.42°  #¥12.97+0.24° *13.50+041°  *"14.75+0.37'
72 “8.19+0.22° “10.11+0.40° #11.14+035°  *°12.59+0.42° ~13.35+0.68°  "13.92+1.35°
“Means+SD

*“"Means in a row followed by different superscripts are significantly different at p<0.05 by Ducan’s multiple range test.
A~*Means in a column followed by different superscripts are significantly different at p<0.05 by Ducan’s multiple range test.

Table 7. Textural characteristics of Sulgidduk with added soybean curd residue powder during 72 hours of storage at 20+1C

Textural  Storage

Addition amount of soybean curd residue powder(%)

characteristics  (hr) 0 2 4 6 8 10
0 A889.6742521°Y  “880.67+15.94°  “801.76+28.51°  "54035+5.67°  "564.004+25.63°  "547.68+26.29"
6 “"1,044.18499.99° “891.61+87.94* “%1,027.55+48.89° £°999.68+56.81° “¥1,022.11+62.67° ""1,002.86+56.32°
Hardness 12 14354141424 “1,061.08+84.82° °1,205.82+42.94" ®1,208.37+179.8" "1,182.99+189.01" “¥1,094.25+76.37"
(g/cm) 24 *’_“2,073.34i440.6° A1,664.52+230.6° °1,914.26+154.84° “1,985.01+99.9° "1423.60+184.72" "1,485.57+109.75
48 “2,501.184201.3" *1,732.98+144.2° “3.801.35+962.67 “4,097.04+419.1° “4,183.88+689.9° 3,245.361484.58%
72 Y4,998.93+407.26™ "4,025.01+805.76" “5,685.22+462.58" "5,352.17+867.6" "5,633.85+655.86" ©3,843.18+584.57"
0 Y44.33+1.22° “41.29+2.78° ®36.68+2.24° ¥26.2242.83" Y252142.75 “Y26.39+1.92"
6 “‘341.32i1.05° “36.97+2.02° Y33.17+2.38° “30.53+1.09° ©28.64+1.92° ©29.90+2.73
Cohesiveness 12 $36.75+2.50° “37.40+1.99° Y30.9741.43° “30.42+2.57° ©28.83+1.90° $25.21£1.33"
(%) 24 ¥26.98+3.05° %20.71+1.46" ©19.08+2.06" $23.72+0.69° “13.50+0.98" ®17.84+0.72°
48 #17.46+1.87™ *17.44+2.66™ ®15.3143.65" 923,17+8.18° ¥9.55+2.78° 514.77+5.87"°
72 $25.15+10.16° £17.5547.39° 4923+3.67* 49,05+2.27° %6.36+1.91° A827+4.10°
0 A54.96+1.11° 249 45+3.31° #45.60+1.81° #31.97+2.06" #30,67+2.94* #31.97+2.37°
6 #53.50+0.64° £50.46+2.33™ 249.38+3.00 44 55+3.03" ¥43.66+4.30° 442431261
Springiness 12 A57.4612.67° A553.94+0.81° #49,08+2.79° 49.08+0.62° ¥46.00+1.18" 244.90+1.26°
(%) 24 758.02+1.35° AY55.05+3.31° £48.55+4.28° 49.17+3.33° ¥40.00+2.34" A42.78+1.92°
48 A54.99+1.48" £46.58+3.34" P64.34+16.57° “81.06+12.78°  “52.95+10.71°  “60.72+18.93"
72 ©88.99+26.21° $66.53+21.80" A51.1149.65° %51.51°+1.85 ¥45.29°+9.60 744.14+14.59
0 A422.01+17.29°  A°387.41424.92° ~"317.75+17.20° *151.73x14.31° *148.33:17.74° *153.35:17.60°
6 7450,73+42.80° “°350.010+51.71° "®367.03£21.06° ©327.88+24.88° “31547+2191° %316.87+38.79°
Gumminess 12 ¥581.32+22.61¢ "E430.79¢35.55" %405.86+23.31°  "403.18+30.77° Y373.18%30.10®  "299.46+29.08"
@ 24 %621.73£28.49"  “521.05+55.66°  “410.50+57.23° “533.52+33.74° 921831x24.11°  '298.95+29.39°
48 AU502.67+34.98° “U343.02+35.52" ©378.89422.86° ©Y431.43+42.33% ~P164.55+49.61° *177.46+19.61°
72 9611.33£75.41°  "308.17+44.74°  “225.68+26.56 *175.72+46.07° *151.19£29.39®  2126.68+17.80°
YMeans+SD

"¢ Means in a row fo
Means in a column followed by different superscripts are significantly different at p<0.05 by Ducan’s multiple range test.

A~D

llowed by different superscripts are significantly different at p<0.05 by Ducan’s multiple range test.
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o] Yo} A7}Fo] ST E FA1Yo] Yol %
on, Choi YS 9 Kim YA(1992)7} 2]0]4] %9 ko]
22 ZAER 59 #Hrlel 9] =8t 2 d=o] o
ZTET 92 d3YdE vdeEhdna 3 A9 & o
At 27 AJ(cohesiveness) S A ZFZT Y ZFL0]
44.33%0)lem 2% A7} Al 4129% 2 3-9FQ A}o)
= fdey HArbgol SEE SIS F93<
AaZTEE At 53] 6% ol HUtste B
dEzrEn A9 Fdastdct B 7 vX @7 A
EF AZAIRY wEt SR8 daste ZTE vE
s f93A zkelE HerAATE  ©¥ 4 (springness)
< AXFAZT gxFo] 54.96%°1% oW HIXHA7FFo
—57@? HAEE 6% ol AZE Al alRFRT
A3 ZasHGTh AZAL] B2 GG Wss
AZAT w A10] A G BREo] B
Arh 24 (guminess) & AZLE PRBE 42201 g
L2 7hg wston & B4 ut@stA 2 HAREsL
o] F7HEFE ZaskAdnh 924 6% ol 7 Al
2T A3 Fhstdth 223 AGAI] o
E A4 Hstes AR 3 24X AY BEE HA
A7Ftol A F7FetA 2 48AIZE] 72413l A= 2.9]
2 24A|tE T} ST
ol¢} o] ALY, SHAY, ¥¥Y 11 AY =B
6~10% J7FZAlM ZAgol VA3 FATF R
Table 59|x¢} o] HZlgd 7|ZE0] 6~10% 7}
A @A) FaI AT F XSt BFolth F,
A 2ES 6% ol Arbshes B9 vAEDo) AR
WA} Az BIE A A foz v o
go] vl BEd {7 293 7hEEAE J7t
& Yoon ST S} Lee MY(2004), Lee KS £(2001) 717

V)

i Hong HJ 5(1999b)] A3} & X atth

6. &s4Jt
MARNES wHe 47199 BsEst Ade
Table 83 Zrt}h A Z(colon) e ZFo] 5052 2~
6% A/IRY Eor 8%} 10% A7V AREH &
ARl Aole ALyt o F2 ALz eyt o
E PEAE o HAETY HAbFo) A2 ARY
29 WAot 8% o) Aubsle A W F
ALz vetgth Frl(flavo) s M X229 Folrt
FatA 7] WEel FrtEel & A 2 3T
A e ALZ YeElgth AR 7 E(roughness)+=
o] 49002 7bE Eor wARBe At
T Azl SAAE AAE =7 dEd F
ALz JYelyitt £53F A E(moistness)= T
4852 7+ & AR JUgRon 6% ol
Aqre Al F4 ¢ AL YEuth ol HAE
T Aok 49 We R FEN BEYAL} 5
ﬁmw N 971% A& Wastades KA 9 Kim
KJ 2002), HIAYATL 27 }E YRR Fo} 7T
o $-7) E)(Hyun YH 5 2005) Table 7]49} 7o)
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Table 8. Sensory characteristics of Sulgidduk with added soybean curd residue powder

Sensory Addition amount of soybean curd residue powder(%)

characteristics 0 2 4 6 8 10
Color 5.05+1.00°7 4.30+0.80° 4.3520.81° 4.55+0.89" 5.20+0.70° 5.15+0.99°
Flavor 4.20:095° 4.10:0.72° 4.15:0.73 4.20£0.70° 4.50+0.89° 4.60+0.99"
Roughness 4.90+0.79" 4.85+0.88° 4.00+0.73° 3.40+0.75" 2.80+0.77° 2.45+0.76"
Moistness 4.85+081° 4.55+0.76° 4.40+0.99° 3.85:0.75° 2.7540.72° 2.30£0.57"
Brittleness 4.55+1.10™ 5.00+0.79° 5.85+0.81° 4.300.86" 3.1510.67° 3.05+0.76°
Overall quality 4.30+0.86™ 4.75+1.07 5.10:0.91° 4.30£1.26™ 3.80+1.70° 3.3041.42°
"Means+SD

"I\ eans in a row followed by different superscripts are significantly different at p<0.05 by Ducan’s multiple range test.
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