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Quality Characteristics of Tofu Prepared with
Various Concentrations of Commercial Chungkukjang Powder
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Abstract

This study investigated the quality characteristics of tofu(soybean curd) samples prepared with differing amounts

of commercial chungkukjang powder(0,

1, 2, 3, 4%). According to the results the 3% chungkukjang tofu

3%(C3) had the highest yield, and the tofus containing chungkukjang powder had higher pH and acidity levels
than the control. Turbidity increased and moisture content decreased with increasing chungkukjang powder
concentration. And pH, acidity, and turbidity were negatively correlated with moisture content. In terms of
color, the L value decreased, and a and b values increased with increasing chungkukjang concentration. For
texture, the 1% chungkukjang tofu(C1) had higher hardness, springiness, and cohesiveness values than the other
samples. Cl also had the highest overall acceptability score. Finally, sensory properties of taste, texture, and

overall quality were positively correlated with the mechanical properties of moisture content,

springiness, cohesiveness, chewiness, and brittleness.
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Fig. 1. Procedures of preparation for chungkukjang tofu

acid(%, ww) FFOE FHisled AN E (%, ww)E EA
1=

3) A% TR &Y ¥

AzxE A4 75 B 93X (F%AA No2)z
o33 & oo FFE(600 nm)E spectrophotometer(UV-
9100, Human co., Korea)Z 33 W& ZA3}¢c},

mlo Jml
ox

5) Ac =3

AzE FEE AT 271(3x3x1 cm)E AE T Az
Al(Color Difference Meter, Model JC 801, Color techno
system co., LTD. Japan)E A3t L(BX) 3, a(HAE)
®, b(BAE) 22 38 WE 23, 0 PO E Y
o XEH9 L, a#k, bk 2 98.56, 5.53, -6.169]%
o

6) TH9 Texture &4

FHEY texturer FHE YA A7(3.5%3.5x1.0 cm)E A
£ U+ Rheometer(COMPAC-100, Sun Scientific. co., Japan)
o] &3] distance 5 mm, plunger ¢10 mm, table speed
m/se] 2102 FAEGEOH TE ARE 33 wEs)

B g o2 Yehh I

£ D

Korean J. Food Cookery Sci. Vol. 24, No. 2 (2008)



BEAAE AHBUYS B 109 toE Zzl
Aot BAEHS BEAZ F DA NS F

£ YA 212E0n0 am) A4 A0 Hol Az
W @ 7le ASE W7 ¥ BEA ASE 9%e 971
ge AEE WhHEs A8 Bhlse Fre A
WA, %, A7, J)sEden, 73 A4HeE BT,
2t B4o] AU4E, TSIt 4% B U4 FE

£ sqo

w

S N2

A=AET JAVE F5Y olsatd AAL BEAAN V)
AY AAY &4 e B2, dFHY 43 (Duncan's
multiple range test)ll &3 A4 AAL Yoy, AF
A 71AA AN ABPEE B43817] 3] Pearson's
correlation®. 2 AR EE FAAEE §7 package
SAS 9.1% A&

1. 2% £829 #8

s E‘”—J% A7vste] Azd TR F&& Fig 29
2t 279 FE2 38453 /1000 mLo|low A=A
Y Adrlgo] BE&FE 80 o B4 U8 AETLY #
oJF1 Aol7b UATHp € 0.001). F=F BT 3% AT
o] $80] 5408 g/1000 mLE 7}H £t} o= Fzdsl
(Kim SS 5 2003)%} 3B H7} FH(Jeon MK3} Kim MR
2006)°1 A1 7303“’ < A7He FH 8ol A Jed A
A A7 BT AR QE TR 8o Fold AL
Z Helth

2. §2% =59 pH

=% F5e pH 827 Fig. 33 2t v=T9 pH
7b 5.85% 7P ssker A=A 2% AteH 4% HU
o pH7t 6172 7P8 #A YET dE2Ed 33 1%
BT Aolel= o9 Aol7h ey HS T
AT 2% ol AtdE dazTEy w0 AT &
Al AolE Hithp <0.00D).

NES zm SR A%, BE U $RYF 34
2%

A= Table 13 2t A54 Frol dEE ARA 2
A7ktel 04328 7H »b,m 3%, 4% A7heol

=AY

By A&7 oAl 2ol 7h A THp € 0.001). B=%

600 540.8°

Yield(g)

Fig. 2.

PH6.3
6.2
6.1

59 -

5.8
5.7
5.6

Fig. 3.

40

480.3 471 .2°
500 . 431.97¢
384.53%
300
200
100
0 i
co cl c3 c4

o

Samples

Yield of tofu prepared with various concentrations of
chungkukjang powder. 1) CO:control, Cl: tofu prepared
with chungkukjang powder 1%, C2: tofu prepared with
chunghkuljang powder 2%, C3: tofu prepared with chungkukjang
powder 3%, C4: tofu prepared with chungkukjang powder
4%. 2) Different superscripts within a row(a-d) indicate
significant different at p < 0.05

a
: | I I '
Co C1 c2 C3 C4

Samples’)
pH of tofu prepared with various concentrations of

chungkukjang powder. 1) CO:control, Cl: tofu prepared
with chungkukjang powder 1%, C2: tofu prepared with
chungkukjang powder 2%, C3: tofu prepared with clungkukjang
powder 3%, C4: tofu prepared with chungkukjong powder
4%. 2) Different superscripts within a row(a-b) indicate
significant different at p< 0.05

Table 1. Acidity, turbidity, and moisture content of tofu prepared with various concentrations of chungkukjang powder

Acidity 0.504+0.018 0.468+0.009 0.432:0.004 0.542+0.002

Moisture content 82.5+0.1° 79.60+0.05° 78.11£0.01° 72.96+0.02° 71.98+0.01°
Turbidity 0.723+0.004° 0.939+0.104° 1.095+0.013° 1.118+0.092° 1.289+0.084"
" p<0.001

Y CO:control Cl: tofu prepared with chungkukjang powder 1%, C2: tofu prepared with chungkukjang powder 2%, C3: tofu prepared with
chungkukjang powder 3%, C4: tofu prepared with chungkukjang powder 4%

2) Different superscripts within a row(a-d) indicate significant different at p<0.05

g2 FE2 AR A 247 A 23 (2008)



FE g gENIE B 98 §RES 2% An
Hz7Y 857t 072302 7B ggton, AEA ma
4% H7hrol 12892 713 mo} A=A B Hrldko] ©
278 857 A YEtp < 0.001). 32F T2} o
zT H3 B85} 5 AL AT Baa Mhe 9n
7F FHHA RSt ddoz wA vghr] wjEe Aoz

ARED S H FH(Jeon MK} Kim MR 2006)S} 73 %
FMin YH 3 2007)o] #¢ AFolA B9} 73 A7)
FHe BRI duRREzT)EG B4 Ueid dae)
AT A B A7) TR FESFFE gz
7P o, A=A B 4% Wyl RE e g1
BA Heh} AR {93 Zel2 BSThp < 0.001).
AdA oz HAFA E% Wrlgo] $L4E $RYFL U

oo,

4. HIF FH| Mz =¥

AT 2L A7t F79 A= ZAENTable 2) BE
Lgke tzTol 73.060.2 7H3 %43 4% A7lEo] 58.52
E 7P 2A delsthp <0.001). HHE A agkst gy
= b#2 4% Fvhrel Mg E%I dzFel sM gol
wob N F9FA 2olE BAthp< 0.001). AuEH
OE A=A BY Wl LS E BERL dolAn
AL AAEZE FohHth Lee KA2006)2 75}
Kim KH 5(2007)¢] Q7oA Fhxeletsl A Az A
=8 A7hEel FHLFE L FolA L agtst vk 3
7Sttt Hustel B APAdel g A%S RATh

Table 2. Color of tofu prepared with vari

b wre FA54 261

o
v
ox
M
=]
l

ot ATHNE 1Y LT} ¥
o

o]
%9
3 % Zolg AZEr

of Q7] W F

o
z
f

o

of

et

0

5 HIZF EH9| Texture &

A FH9 texture S Table 33 o] AxA
(hardness)2 A=4 £% 1% A7Hrol 71 % 4% A
7hEol 7P WA JEhg AlETR f9 3 el A
THp< 0.001). A= Hrtgo] BEFE AuAo] dolA
A= Y APt FREI YIS vAE AoE A
589t dzF HA/KKim DH 5 1996)9 733 7HMin
YH T 2007)A T8 AnAe] UutFRAELT YA e
v A TR} AR ARE 2 ¥ A(springiness)
< A= T 1% R gz2ol A Jehson
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¢l AolE EHATHp € 0.001). 8- A(cohesiveness)S o) &7
o] 7V =3k 4% Hulrol M vA YERRou 1%3%
FA7HREE el F93HY Aole fldthp < 0.05). AIA
(chewiness)2 2% A7HE, 1% A7ME, HRF €22 %
o 3% FAZFERE APAHel fodoez YelFthp(
0.001). 417 A(brittleness)S 1% A7bE# thzxFo] %A
Uetgom A= B2 gl F/IESE YolAtp
< 0.001).

6. 3% RHO A=A
5-o] #5HA A= Table
A3 color) & o] 7H v =4

73.06+0.05°% 69.58+0.00° 65.940.00° 59.95+0.01¢ 58.52+0.01°
a 4.78+0.01° 5.82+0.03¢ 7.68+0.14° 9.80+0.080" 12.25+0.24°
b 11.08+0.00° 12.69+0.03¢ 12.95+0.05° 13.75+0.01° 13.97+0.20°
™ p<0.001

Y €O control Cl: tofu prepared with chungkukjang powder 1%, C2: tofu prepared with chungkukjang powder 2%, C3: tofu prepared with
chungkukjang powder 3%, C4: tofu prepared with chungkukjang powder 4%
? Different superscripts within a row(a-e) indicate significant different at p < 0.05

Table 3. Texture of tofu prepared with various concentrations of chungkukjang powder

Hardness(g/cm”) 1375+33.06™

Springiness(%) 72.9246.95° 73.28+1.28° 57.81+2.92° 38.45+7.24° 37.16+2.81° 39.44™
Cohesiveness(%)  62.53+4.18" 57.40+6.14° 54.25£10.32% 52.70+6.44° 42.83+2.62° 3.76°
Chewiness(g) 14.94+0.89 15.60+1.06° 16.01£2.30° 8.32+0.70° 7.60+0.50° 3262
Brittleness(g) 1089.62£115.5"  1144.62£97.45° 796.60+31.90° 317.35+44.20° 286.294+27.99¢ 94.87"

" p<0.05 ™ p<0.001

Y CO:control Cl: tofu prepared with chungkukjang powder 1%, C2: tofu prepared with chungkukjang powder 2%, C3: tofu prepared with
chungkukjang powder 3%, C4: tofu prepared with chungkukjang powder 4%
? Different superscripts within a row(a-d) indicate significant different at p < 0.05
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Table 4. Sensory properties of tofu prepared with various concentrations of chungkukjang power

Samples”

~ C .
Color 1.87+0.83% 3.25+1.03° 4.00+0.92° 25+0.70° 6.00+0.92° 26.65"
Appearance . 2 a ab b «
Sleekness 5.37+1.06 4.62+1.40 4.50+0.92 4.25+1.16 3.12+1.35 3.71
Flavor Roasted nutty 3.37+1.50° 4.75+0.70° 4.75+0.88" 4.75+1.28° 5.25+1.98 218
Off 2.00+1.30° 3.12+1.24% 4.00+1.60" 4.75+1.38% 5.62+1.50° 7.89
Roasted 437+0.91° 4.62+0.91* 5.00+0.92° 5.25+1.38" 5.37+1.68" 0.97
Taste Astringent 2.00+1.06° 2.87+1.45™ 3.62+1.30 4.87+0.83" 5.50+1.06" 12.017"
After swallowing  4.50+1.85" 4.75+1.98° 4.50+1.69° 3.25+1.16° 3.00£1.51° 1.89
hardness 4.25+1.58° 3.87+0.99" 3.37£0.74° 3.25+1.48 1.75+1.03° 4.98"
chewiness 3.25+1.66° 3.2541.38° 2.75+0.88° 2.37+1.18™ 1.37+£0.51° 337
Texture springiness 4.37+1.68° 3.75+1.28 3.00+0.92° 3.25£1.83" 1.25+0.46" 6.17""
cohesivenss 3.87+1.55" 4254158 3.50+1.41° 3.25+1.66° 1.75+0.88" 3,517
softness 4.87+0.99" 4.75+1.28" 5.37+0.74% 4.25+1.58" 6.25+1.16° 3.26°

"pC0.05 T p<0.01l ™ p<{0.001

Y CO:control Cl: tofu prepared with chungkukjang powder 1%, C2: tofu prepared with chungkukjang powder 2%, C3: tofu prepared with
chungkukjang powder 3%, C4: tofu prepared with chungkukjang powder 4%

? Different superscripts within a row(a-d) indicate significant different at p<0.05
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Fig. 4. QDA profile of acceptability of tofu prepared with
various concentrations of chungkukjang powder. CO:
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Table 5. Correlation coefficient between physicochemical and
physicochemical evaluation of tofu prepared with
various concentrations of chungkukjang powder

pH 1.00

acidity 0.18 1.00

turbidity 0.88"" 0.33 1.00

moisture -0.79™ -0.63™ -0.92™ 1.00
™ p<0.001

R34 BT A7 o) F354 263
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A, #sd FAEAS WHe e ot 2ok A5
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o] &0 7 YT A os dzyEd I &
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2o txTel M Bgew, A B
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Table 6. Correlation coefficient between sensory and mechanical evaluation of tofu prepared with various concentrations of
chungkukjang powder

after swallowing
hardness
chewiness
springiness
cohesiveness
softness

taste quality
texture quality
overall quality

™ p<0.01 ™ p<0.001
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