AlEMATL B 10(1), 17~27, 2005

Food Industry and Nutrition

Preparation and Diversity of Environment Attractive
Chundubu (whole soybean curd)

Kyung-Hyung Ku

Korea Food Research Institute, Gyeonggi 463-746, Korea

M OB

Z(N%, Glycine max.)& Leguminosae¥}ol| 43t= 2
224 $ede 29 AW gAbe FAstA ot s
A 27190 719 A 1417] ZEE Aok 7155 o
Qi1 22 FE QB T FEoPA o} A GojA HiHE
g FYoz2A 288 4TS Fich FRE UF
o) 7144 vuEde B3 4 7tE FE23 F S

e R YA Aoz ¢k 21008 A (B.C. 178~122)

E e BE I oldd Ang e ¥eA Uk
AT BRE Fo ¢ AR, TS, A AE T
A egrda o a7} Yok Aol THEHUA T AF
o2 BAFT gtk o|2A A& I Ye TR
79 UFE 20014 71Eo g TdlA avlEe Fol F
164TEO| AT, o] F AFOE AuEHE F& H0TE H
sQou AZL UFEF FRo) A o]&d Fe F

3 &

1180008 0.2 o] F-& AF-& tIF9 o 20% o] 2l 8l
k(1)

SR #F ATE FHY AWIEQ), HEAN FRE
=7t T3 340 mXE GFE), T 24, FHAL,
phytic acid &%, T ¥, 7}2 A7, 7HE2% R &L
A 259 % SILE, FuA HHEE, $TAT HF
Fo] B 47413 § FH 48 T FF
A 23, qF, 2R |2 1tA §8H, E2F, v g
82 5 47 5 A 2A B 477} o] FlA
Fh. 0)9)e] TR FAEQ wAGE B THAAA
02 g g Aelste] Aol dfE AXH F ol& AT
Wi Yrpete] ol3hetA 2 BEA 5S4 2AE 47,

E-mail: khku@kfri.rekr
Phone: 02-910-4776. Fax: 02-911-4771

HAZ 4% YA T AFL 25T AT XY
P u gle

U obd ZEdAE vHIETH14-17).

g gutd F2 Az e FAER A7 24
sl 2 %o] g8 tFR B 1600002 =7 &
AEe) HF Y T BAEAZ AFHL A% °|F
NAT BHog e AFEE FAEA vIA Y LA

-

Aok AFF A AFE FRoH A F
TE Z2YHY WY
& A Aol leu, 719w know-how
AL gx, @A Tl 2x 8 =+ Kim
il & ol 43t FRE AxF AF Ku
o WEUAED % Ax 2ho] AFRY 2
A3 ojgjolE AY ot
B REAEQ uxe] SAo] glowA dukER
= AR AF AL 2 gI2E Asto

e
X
£ £ gy
o2
(R e R ]
e
riz
o
ox,
o
o
_>i'4
o
o

2
3 L)
R
o g

%
)
3%
)

4

e
FRE OFR LSS THLHEE FHAA 7Y

o= AR 8 dFvAETE dE 277 e
MSPI(microparticulated soybean powder, USA)$} MSPII
(microparticulated soybean powder, Australia)& T )3}
o AER o) &Pt STA S A F A= YWrHoR F



18 5

=]

o
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Table 1. Actual value of coded level and composite design metrics of independent variables for experimental design of
microparticulated soybean powder and coagulant concentration

Xi Independent variables Coded levels Design point Independent variables
-1 0 1 X1 X2
_ 1 -1(6) -1(0.8)
Microparticulated 2 -1(6) 1(1.2)
Xi soybean powder 6 3 10 3 1(10) -1(0.8)
concentration (%) 4 1(10) 1(1.2)
5 0(8) 0(1.0)
6 1(10) 0(1.0)
Coagulant concentration 7 -1(6) 0(1.0)
Xe o, CaSOs - 2H0) 08 10 12 8 0(8) 0(L0)
"9 0(8 1(0.8)

Table 2. Actual value of coded level and composite design metrics of independent variables for experimental design of

heating time and mixed coagulant ratio

X Independent Coded levels Design Independent variables
' variables -1.414 -1 0 1 1414 point Xi Xo
) ] 1 -110) -1(0.75:0.25)
X; HeaEm.g )t1me 0 10 20 30 3414 2 -1 (10) 1 (0.25:0.75)
min 3 1 (30) -1(0.75:0.25)
4 1 (30) 1(0.25:0.75)
5 0(20) 0{05.05)
Mixed coaulant . - . P . 6 1414 (34.14) 0(0.5:0.5)
Xo Fatio 1.0 075025 0505 02507 0:1 7 0 (20) 1414 (1:0)
8 0 (20) -1.414 (0:1)
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Table 3. Proximate composition and isoflavone of soybean and microparticulated soybean powder .

Sample Dry basis (%) Isoflavone (mg/kg) Total
Ash Fat Protein CHO Daidzin Genistin Daidzein Genistein (mg/kg)
Domestic 5.19 19.67 37.33 37.80 1178 186.2 619.8 891.3 1815.1
(baektae)
USA NO1 5.45 21.15 35.72 37.68 536 69.4 466.2 498.0 1087.2
MSPI! 581 23.59 37.04 33.56 9.4 148.8 773.0 882.2 1900.4
MSPI? 542 2277 38.87 32.94 161.6 232.9 9944 1230.2 2619.1

1)Micror_)articulated soybean powder (USA).
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2)Microparticulated soybean powder (Australia).
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Table 4. Effects of microparticulated soybean powder and coagulant concentration on the yield and textural properties

of Chundubu

Sample MSpC? cc? (Chundubu Textural properties
(%) (%) g/SPC g) Springiness Cohesiveness Hardness (g) Chewiness
08 3.95+0.04 0.76+0.05° 0.59+0.03% 689.9+74.1% 306.7+43.2%
6 1.0 4.09£0.06” 0.75+0.04™ 057%0.02° 677.0195.4° 2979+49.1%
12 411£0.11° 0.7110.04° 0.5910.02 64151836 270.5151.3°
08 3.92+0.07% 0.74+0.05™ 0.58£0.01% 817.411158" 354.7+60.6%
MSPI 8 10 3.95+0.00% 0.73+0.04® 058+0.01% 7587745 325.4+38.38%
12 4.00+0.08" 0.75+0.05™ 059+0.02™ 789.5%136.0° 351.9182.4®
08 387+0.04¢ 0.77+0.04 0.58+0.01% 846.21+118.1° 3795+61.1°
10 10 3.88+0.09% 0.74+0.09% 0.60= 0.03° 821.9+1233% 368.1+86.8%
12 3.98£0.07°% 0.77+0.02° 057+0.01° 8293+726% 366.3+33.6™
F-value 460™ 217" 3.33" 872™ 6.62™"
08 407+0.04 0.77£0.07° 0.58+0.01° 71831999 395.1£54.4%
6 1.0 3.98+0.01% 0.77£0.04® 0.59+0.01° 708.6+93.74 319.2+46.5%
12 4.08%0.08° 0.7610.04° 0.58+0.02% 682.6+64.24 310.4+47.4°
08 387+10.03° 0.78 £ 0.07% 0.59:0.01° 811.2+£956% 371.3+59.9%
MSPII 8 1.0 4.09+0.05° 0.80+0.02° 0.58+0.02% 7645+ 103.2% 353.2+48.6%
12 401+0.07° 0.77+0.02° 0.59+0.02® 795.2+99.9% 359.9+46.9™
08 3821008 0.79+0.04% 059%0.02° 85411798 392.8+£40.4°
10 10 4.08+0.06 0.79+0.03" 0.57%0.01° 760.0192.3™ 345.4+49.8™
12 407+0.18 0.77+0.04™ 058%0.01" 7783+117.8% 351.1+60.4™
F-value 596" 1.50 1.28 475™ 364™

1)Microparticulated soybean powder concentration. 2)Coaxgulant concentration.
®Means with the different letters in same column are significantly different (p<0.05) by Duncan’s multiple test.
*Significance at 5%, “Significance at 1%, *"Significance at 0.1%.

Table 5. Values of regression equat

for Chundubu

ion calculated with microparticulated soybean powder and coagulant concentration

Sample Variables Regression equation R
MSPI Hardness =777.58+81.5X 1 — 1553X2 4 7.88X1 X0 — 16.43X,° + 16.43X5” 0.939
Chewiness =337.7+40.63X,1 — 8.69X2+5.74X1Xo — 13.32X,°+9.43X 4> 0.877

Springiness =0.79+0.085X1— 0.0055X2 1 0.0005X:X2— 0.0078X1%— 0.0138X+" 0.802

MSPI? Hardness =771.02+47.15X, — 21.25X5— 10.02X: X2 — 39.98X,° + 28.92X* 0.771
: Chewiness =363.2+22.41 X1~ 11.31Xo~ 6.75X, Xz — 20.83X,% + 12.49X 5 0.827

YMicroparticulated soybean powder (USA). 2)Microparticulated soybean powder (Australia).

Hardness{g)

MSP (microparticuiated soybean powder) |

MSP (microparticulated soybean powder) I

Hardness(g)

Mep Soncentration

Fig. 1. Response surfaces on the hardness of Chundubu according to microparticulated soybean powder and
coagulant concentration.
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Table 6. Effects of coagulant varieties and concentration on

the yield and textural properties of Chundubu

Sample Coagulant cc? (Chundubu Textural properties
varieties (%) g/MSP g) Springiness Cohesiveness Hardness (g) Chewiness
0.3 3761006%  076%006™ 058001 . 834.0+765% 364.2+50.7°
CaClz 0.4 383+006° 0751003 0581001 8032+ 7697 351.3+40.0°¢
05 3851008  0.7810.04® 058001 8165776 368.0+50.7%
0.8 392+007™  0.74+0.05™ 058+0.01% - 8174 1158% 3547706
CaSOs 10 395009  0.7310.04° 058+ 0.0 7587+ 74.5% 3254+ 38.4°
1.2 4.00+0.08 0.7310.04° 059£0.01% 763.6+1234° 3309+62.7
MSPP? 04 3921003 0731004 058+0.01™ 9139+106.7° 3879+56.4
GDL 06 396+£008°  0.7520.03" 057+0.01 990.1 =725 42431336
0.8 3.98+0.02° 0.75+0.04™ 057+0.01¢ 975.6 1 106.7% 4198+49.9°
Ca 0.8 395+005®  0.77+0.02° 057+0.01% 750.0+65.9° 331743238
eluconate 10 3924005  079+003  057+001% 83877065 379.4140.3°
12 4014003 077£005°  058+001° BLO9E505  3625%39.3"
F-value 535" 295" 491" 11.26™ 641"
06  383%007¢  081F003*  058%001° 14478+1256™ 6807687
CaClz 08 390047 0851003  058+001° 1389.9+93.3* 679.4156.8°
10 406+003"  084+004"  058+001° 107194786’ 5214+50.9°
08 3874003  0.7810.06% 059+0.01° 81121959 371.3+58.4°
CaSO04 1.0 4.09+0.05" 079002  058+0.02° 7645+99.9' 3532+46.9°
12 401007 0771007 059+0.02° 7952+ 56 4" 359.9+43.1°
MSPPI 06  383+007°  079+005°  058L001®  16953%1842° 769.7+1109°
GDL 08 400£002¢  080L0O04*  057£001F  17102%1705° 7825972
1.0 407+002° 0791004  056+0.01° 1348.3+137.1° 602.8+70.3°
Ca- 1.0 3.81£0.02% 0.82+0.04™  058+0.01° 1479.4£1126° 699.1+65.5°
Juconate 12 385+003%  081£004™  059+0.01° 14206+ 139.4™ 6746+ 77.9°
g 14 3.85+0.06" 0.80+£074%  058+716° 1379.3+71.64 644.6+44.4%
F-value 1757 417" 545" 123.15™ 641"

1)Coagulant concentration. 2)Microparticulated soybean powder (USA).

“*Significance at 1%, =
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Significance at 0.1%.
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To| B9 &a1A Zhol) oF2re] Aol
g~1993.4 g¢ o 2 MSPIS] 1041.8 g ~1459.9 g <] 3=}

W o) MSPIY 71A v B dha) MSPI A 249

Ao, HA 14419

L
H s BAEAR A
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& A2 FE CaSO4-GDL EE-S 1A }C
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S Ao AES n A Fig. 2 7FEA T £ A4
7 gagte) nA= TS A8 30|t MSPI A 2
T2 A% T 7tEAITEe] Fhe el whet A
T 7} 271E ) 208

3)Microparticulated soybean powder (Australia).
I\Means with the different letters in same column are significantly different (p<<0.05) by Duncan’s multiple test.
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Table 7. Sensory properties of Chundubu according to addition of various additives

Mixed coagulant (additive) content (%)

Additive varieties =57 04 (0025) 03 (00D 02 (0015) 03 (0.05) 05 (001
Alginate | 0l@s] 9w G gy o
Carrageenan Ao AR A} AR ] Y4 BF
Gellan gum v Ay 84 ALy, 28 84 1T 34
Pectin 48 2 ¥ 4y By 4% 23
3 Ao 7% g3, 7 E8A

Sodium alginate Agd AH

Fig. 3. Chundubu prepared with various additives.
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Microparticulated soybean powder liquid

v

’ Homogenization

v

l Microparticulated soybean milk

Mixed coagulant

l

Molding and heating ‘

\

‘ Chudubu ‘

Fig. 4. Processing sheet of Chundubu.
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Table 8. Sensory evaluation of Chundubu (uncompressed) according to various coagulant

4—‘ Enzyme addition

Sensory attribute Coagluant Commercial
Coagulant 1 Coagulant 1T Coagulant 111 tofu

Roasted nutty 6.30%1.78" 56511.73° 5.6511.90° 3.35+1.69°

Flavor Beany 3751194 370£2.05° 455229 415+2.18°

Off 270+1.98 27542.15° 275+ 1.80° 350+ 2.33°

Color 460+ 167° 480+154° 5.05+t1.82° 7.10+1.89°

Cutted surface 545+233° 425+1.65™ 540+ 1.8%° 350+3.14°

Homogenousness 5351195 495+1.70° 4.40+2.04° 730+ 2.36°

Textural  pardness 2.85+1.76° 3.10+097° 365+184 5.70+1.98°

Properties  Springiness 2.05+0.89° 300+ 1.17° 305173 6.35%1.60°

Cohesiveness 295+1.70° 385+2.08% 4.00£2.15" 495+2.06°

Chewiness 350+2.31% 3.85+2.28% 410+2.15° 505+ 2.35°

Roasted 535+ 1.84° 5.30+1.81° 480+ 1.74° 455+182°

Beany 445+193° 390+1.74° 5.00+2.13 395+2.28°

Taste Bitter 390213 275+1.74% 4.10%231° 230+ 1.56°

Astringent 455+ 2.04° 420+2.17® 490263 285+1.84°

Sweety 395+t 2.11° 320+ 1.61% 290+ 1.80% 2.60£0.99°

Total acceptability 370+=187° 495+2.19° 3.20%+1.40° 5.45+2.33%

YMeans with the different letters in same column are significantly different (p<0.05) by Duncan’s multiple test.
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Fig. 5. Changes in pH, titratable acidity, absorbance and airobic micorbes of Chundubu during storage at 0°C and 30°C.
A: coagulant i, B: coagulant Il, C: coagulant Ill, D: commercial tofu.
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