J Korean Soc Food Scn Nutr
30(3). 455 ~482001)

al [l — Ry =y . | IT —
JISEAM IHE A0SR F572 52 & s8It
A3y - gzst - UBI - 2’
A=sstl AlgEsn

Quality and Sensory Evaluation of Whole Soybean Flour Tofu
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Ju—Young Kim, Jun-Han Kim, Jong-Kuk Kim* and Kwang-Deog Moon"

Dept. of Food Science and Technology, Kvungpook Nationa! University, Tuaegu 702-701, Korea
*Dept. of Food Nutrilion, Sangji National University, Sangju 742-711. Korea

Abstract

Tofu (soybean curd} was made with whole soybean flour {WSF, 420 mesh) by various processing conditions
ol water addilion ratio, heating time, coagulation temperature, moiding pressure and 0.3% ol mixed coagulant
(CaS04 - GDL=50:50 (w/w)). Yield content of WSF-1ofu was ihe highest in processing condition of 85°C coagu—
lation temperature, 10 Llimes water addition, 5 min. heating time and 25.00 g/cm® molding pressure. As the increase
of the water addition ratio from 8 to 14 limes (waler : WSF, v/w), Hunter’'s L. and a values were increased. Raising
of heating lime (100°C, 1, 5, 10 and 15 min), a and b value were increased. Textural properties of WSF-tofu
were signilicantly affected by coagulation temperature (75, 80, 85 and HW°C). Hardness was increased, but
adhesiveness and cohesiveness were decreased. Healing lime was influenced on hardness of WSF—tolu, but water
addilion ratio was not allfected on hardness of WSF—-tofu. Increasing of molding pressure {(16.83, 25.00, 33.22
and 41.67 g/cmy’, 1 hr) was resulted from a increased hardness, gumminess and chewiness of tofu, but adhesiveness
was decreased. WSIT—lofu prepared from the processing conditions of 85°C coagulation temperature, 10 times
waler addition ratio, 5 min heating time and 26.00 g,/cm2 molding pressure recorded the highest score in sensory

evalaation test.

Key words: whole soybean flowr tofu, processing conditions, textural properlies, sensory quality

=

L
E
it
o

ag fle
i

°
of o
TR

1o
8
e

03'.’, Sha FTO.
B TS
[
) o ¢

=
ok

ik
(g

14 Foll el e ghefabgot el #s)

rh

A EH= favonoid 4
FE A o] &) of| = Foh e, AlEA

-
Bl

o
%,

S o g,
w2 jo g

£

r
I

I'IF r|"|i:r [y

<
W, n2 b
we o,

e wy T
oo T
il

ok

Flo m

oA b 3 ol
i)

1\‘!Jl'r‘lo]n

b

r
-
i

N
Rl

o
pa

o

JE)

o

'
R |
ol

o
1

S

[s 5
I
£
b
S
M
1o
a
B
b
s
" ©y

de o

15
| 2k WelA T e,

i
o g ©

RN
k3

i
of
lo
u
Cad
[#]]
&
A
fuf
i
)
ny
o
ofi
o
f=ie
2

|
)

o,
o,
Md
AN

o

AR
T oo ol
i

o ol o

g

EEE IR
g ) 78 BF7} ulA ] e
3

o 7354 0] A7 o)k A%

o
il
i P
AL
do
kl
off 1% fu S
o2 =

o

[e]
ay

ol

N
-

1rCon‘respondiru; author E-mail: kdmoon@knu.ac.kr
Phone: 82-53-950-5773, Fax: 82-53-S50-6772

A F AR e S RS FE 5 o] AT,
AL Al o) AL R ol R, )= e A
T A 2 F AR A AR o] el o] FulF|
o AFE T ToAA FA, 7 vk, A | RS
Feldh aabe A ) e g deke] o) £ 59
= dAe] glo] FhgAelalr] s ozl o] aloh wWAE
LA o] &7 w glont Al 5 ARg v R, A
A e Y 8 59 £58 Taykete] A= T gAT
2 A gSE A s Fela gloH(T8). vl H A E H A ARR
shETE B A 2 2F ol 4 £ gl s FHE a2k HY
dok, AAA H FAAY Fdely og feoeiet A
ek, b A EEg ol 4-Fe 2 T Azgd S |
E3A 72 F Lol Bol dle faAlEe £408 Has
T ole AT AN el 7] £1g) o2 deken ezl
oA SO S FFek e uhE AAYRE
o] Fd dg-Fulee g F A g ek v
el A AzH AANFE 52 5 A, 2457 E



ME

B A o] A3 FGlycine max L. Merri- 53 38147
%, 2 4.95%, X HF 23,220, 3| H 4800%49) Ao &Vj/{];ﬂj..]
420 meshZ ¥F4|€ FH A -FH(whole soybean flour,
WSF, Axak](F), 45 z3E AREslelch

%%_’HI(GDL+CaSO4)% QB8 MXHFE FFA=E
AA T 100 goll DA wke] S-758 7h714ska 0.3
?J%EL dl{giucono &~lactone(GDL) : CaS04=50 : 50(w/
7h- 3wk F 308 S Al A FRAEE10x 12X
S BS- el JA qltad o g 1A AEHE £ TR
EA 7wk ol w Al
o o] shd Az 15, 10
sz, AEE-E 163, 25.0,33.2 2 41.7 g/
b2 £RE a9

P o

: ®
i "§°i’
o

[}
g
=

»l%i%%

=,
=
—
!
—
i~
o
—_4

|
-
%:9.

wE flo o 5 OF
foi
L
e
™o
2y
i
i
o&

H
o
g
JIE t

s

o
5[-.
Jo
2 o

%94 Hlz=

g A 5ee] A ke Aol A 24417 3] - Al
Hallsled o 2 FulE vl o] 5)3) 5
A, u}éﬂ I e o B e e S
#9 THECAA R sl £

K
4n

—_
o
[

n

>,
2 oy e
e

gt
El 74]

= %
2 2 A (MgCh) &

FRAEE0
o]
L

o] 5akE Jad 58] 5AE £l o] gs
AR HE 100 g izl T FAE g veiii ek

A= color difference meter{imodel CR-200, minclia
Co., Japam®A 1, a ¥ b2 Sddsld e, paNae] L,
e 22 9779, 038 W 2050204

Toxture 3
i’;:—%ﬂ-f’% textureZA -2 S 2 F 244 2k B4 SCR A
et T35 dA =27](2.5X20% 3 om)2 ATsred texture
analvser(TA—‘(T'? stable micro svstems, England) 2 &3
ahale. ofuio) &4
(¢ 5 mm), force thresheld(20 mm/sec), contact force(3.0 g),
TP.A speed(3 mm/sec)E HA 5 A sba, A= 53] 9t

# 2231 hardness, adhesiveness. cohesiveness, springi-

FA2 25 clearance(3 mm). plunger

ness, gumminess, fracturability ¥ chewiness®] 3o 2 o}

Eh gict.

rﬂ'
uh‘
fon
=
=
~
B
o
“ o3
S
1
i
el
g%
e
B
)
k§
2
rir
ol
A
=

] o P ‘1‘1 o=

vipe] Eabsid o) Sabs 2] Z3k 28 3117% 2}

%A &= Kim
2] &

g 5 %517}%“5&9" el gk db =l 2 zhg SukA|
HAW (] g 27 ech/very poor, 2 FF| eeh/poor, 3
© B Eo)o)Aar, 4 £/ goed, 51wl E5 very good) 25

g Az,

EAIA2|

Texture 24 Aata) =8, A5 2 f57 AL Ao 54
A2 SAS programd 23k B4 (ANOVA)S 2 &1y

4214 7 AL Duncan's multiple range test® A A skgdth

=

Ao 2 oA

=

=

HWog) A= o, ] w
waﬁgj»a

_;L

e
21
Gq
r B
i

B 2 gnwaﬂ7VLf%¢%%%4amﬁzz
o1Ae] 2SN A & 2312 FEepo] e % E HE
2| s}

Table 1. Effeci of varivus processing conditions on the colors
of whole sovbean four tofu coagulated with 0.3% GDL+
CaS0y coagulant

Hunter's value

Processing conditions

L a I3

Conpulati 75 85 352! —2.47° -17.29"
oagulation 0 86.30° -2.55° ~17.56°
temlfféﬁ'wre a5 56.51° opr ~1880°
90 85,007 -2.37° ~17.44°
o a 85.70° -271° +18.04%
‘?é‘?f?l 10 %6.51° o6f 18807
iy 12 55 79" oA 700
pratio 4 sga 02 1551
1 85.26" 261" +17.87
I_Iza“flg 5 86.51° 251 41880°
, nfr‘f) iC pa.63" 0330 +1892°

13 23,67 241 007"
1683 8698 —219° “1607°
Molding 0500 8651° Sapt 880"
5 efsuéf 3302 8Roa" ~282% 417600
gem 4167 8d48” 253 41759k

“Means followed by he same letter in column are nol sig-
nificantly different at the 5% level using Duncan’s mulliple
range lest.
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FFig. 1. Elfecl of various processing conditions on the yield conilent of whole soybean [lour tofu coagulated with 0.3% GDL+

Cas0y coagulant.
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Table 2. Effects of various processing conditions on the lexiural properiies of whole soybean flour tofu coagulated with 0.3%
GDL+ CaS04 coagulant

Processing condibon  Hardness (g)  Adhesiveness  Cohesiveness  Springiness  Gummness (g) Fracturability  Chewiness
Consulati 75 1407 g 0.462° 0.957" 4 115° 52
Lefjg;_ztgﬁ 80 1505 116" 0.508° 0.060" 0™ 152% 78
°C) 85 187™ 419 0.501° 0.067" 94® 14% o™
90 o097 481" 0.485" 0 975" 95" 155° %"
3 125° 326° {1 483" 0.969° 61° 1072 59°
Water il ah a —a a Fl a
sddibon 10 187 119 0501 0.967 94 143 90
(ratio) 12 182" 458 0.487 0.968" 89’ 136° 86"
14 181 158° 0.486" 0.969" s 1207 85"
Heatin 1 181° 459° 0483 0.965" g 1257 81
e £ 5 187" 419° 0.501° 0.967 940 143" ao
10 194° 504° 0.518° 0.975" 100° 170° 9g?
(rmin) o b . I ol b
15 183° 457 0,487 0.971° 8o 139 87
16.83 148° 375° 0.453" 0.967" 69" 145° &7
;”:iiffe 2500 187 419" 0,501 0.967* 94 142° g0
2 33.22 212 560" 0.512" 0.979" 109™ 181° 107
(g/em”) . . . . .
41,67 230" 305 0.556" 0.987" 128° 181 126

"Means [ollowed by the same letter in column are not significantlv different at the 5% leval using Duncan's multiple range test.

Table 3. Textural properties of whole soybean flour tofu, convenlional and commercial tofu

Textural properlies

Sampie Hardness (g} Adhesiveness Cohesiveness Sprninginess Gumminess (g) Fracturability Chewiness
Whole soybean flour tofu?  186.60™™ 418907 050" 0.967 43.53" 142 457 90 35™
Convenlional tofu" 121 73 236 19° 0.51° Q021" 63 02" 96.03° 58.30°
Commercial tofu A 159 60° 381.16° 0.48" 0.953% 7H AR° 156 430 7285
Commercial tofu B 169 07" 236.19" 0.52° 0.018"° gr.oL™ 151 43° 80 57>
Commercial tofu C 193 35°° 377.95" 0.47 0.963" 91 60 180 15 83.27°
Commercial tofu D 212,15 531.43° 0.52° 0 9647 111.13 235 83" 107.07

YTofu (whale soybean (our and conventional tofu) made with 0.3% GDL— CaS0Qy coagulant, healmg of 85°C, 5 min and 25 g/cm’
molding pressure.
"eans followed by the same letler m column are nol sigrficanlly different at the 3% level using Duncan’s multiple range test.

Table 4. Sensory scorc of whole sovbean [our lofu coagulated with varicus processing conditions

Processing Evaluated by mouth” Orverall Evaluated by hand”
condition H g RN B Bi Sp acceptance u g
8 20" 40° 3.0 21 15 14 31 SAns LA
Wat .
o di.‘tgn 10 25 44 34 21" 18" 1.6 3.6° Tt et
tratio) 12 2.3" 37 25" 2.4 2.0 17 23" o ok
o 14 24 2.7° 2.1° 2.3 21° 15 1.8 Tt +
1 28" 507 2.1° 29" 25 2.0° 2.0 + s
Heating 5 25" 40 3.0 2.0° 2.0° 1.8° 35° s ot
e g 3.7 3.8 25" 21" 28 F 30° po -
o 15 27" 2P o g 20" 1.8* 15° 15 o+ *
Moldin 16.83 2.0¢ 4.3 33 17 L7 1 40" +- et
ressm_i 95,00 2.6° 4.9° 33 8 2 0% 1.4 43 b e o
D( ey 3322 3.2% 3.7 3.3 17 2.0° 1.68° 30 ot +
£ 41,57 3.5 2.6” 307 16" 2.0% 15° 20" ++ -

YEvaluated by mouth~ H: hardness, $° smoothness. RN: roasted nutty taste, Bi: beany taste, B hitter taste, So: sour taste, overall
acceptance. Each values represent the mean of the rating by panels using 5 point scale (1 very poor or very weak, 5 very good

q)or very strong).

“Evaluated hy hand- U: uniformity, S smoothness, Each values represent the mean of the raling by panels (+ very poor or very
weal, +++++ very good or very sirong).

"Means followed by the same leiter 1n column are not significantly different at the 5% level using Duncan's mullple range test
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