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Effects of Cooking Conditions on the Texture of Cooked Soybeans
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Abstract

Soaking of soybeans and the subsequent effect on cooking kinetics were investigated by
the means of puncture test and shear press with Instron universal testing machine. Soaked

soybeans were water cooked at temperatures of 90~135°C adjusted with oil bath. Instron
punciure force of 0.15kg and shear force of 1.2kg/g-soybean were appeared as the eating
soft texture by sensory evaluation. Softening activation energies of yellow soybeans for
puncture and shear force were 14,540cal/g-mole and 21, 374cal/g-mole. z-values were cal-

culated as 42.1°C and 37.4°C, respectively.
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Fig. 1. Typical response curve of puncture(A)
and shear (B) force by Instron with cooked
soybean(100°C, 10min).
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Fig. 2. Puncture force vs. cooking time for

soaked black soybean at different cooking tem-
peratures.
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Fig. 3. Shear force vs. cooking time for scaked
yellow soybean at different cooking tempera-
tures.

2. Hi8(dsh K= M=ol 40X

7tle] g3 Fol AL AZE ALARH
A AAz ded e g 13 fgAgw
Foz 4HA At
%, dx/di=k(a—z)7 Ve =1
o 71 A dw/dﬂ- AA4 2=
AR 2XFE
z 10X 7 Foel HsiE 5129 moled
ol et
9 4¢ ALY —In(a—z)=k-0+csk Ao
0=09 v} =002 % ‘¢c=—Ingo|t}, ze =z ¢
oA AL A
Ine/(a—x)=k-07} =<},
Bt z2Fel A7 0F y5d
£2 st BA%d ny A40

A9 AeA% 1388 $x

2=
=T

Ine/(a~2)% &
o o]
Aq k7 A o}



— 219 —

1o

Hf—&‘“—‘f

00o
(mxddle 1amella) }
el Az &
g EARSE kuo“ﬂl’
A7 A e 2719 Hg

(a—=) 1 04} A5} 39 A

g 100°C°1 h A e} 7 %A‘. 7ko} =
A%z AE
R(A3E S48 Zhe]
7&01 Jodhehe Ag & F Aok
& 73 sidA
web Fig. 4,50 hehigle
o] 7]A] eSS SEEx e
#AE F1g. 60%1 e gla o) E A #E Arrhe-
nius4 & ol &3te] ALY BAYIIIA #} u
(43 v'—"/‘l-’F #2 Table 1% 7k, Punc-
ture forceo] # - A A Z = B Fo] 77 11,440,
14,540cal/g-mole®] @A 3lef i A 7k Vel
& shear forced] 7%+ 21,374cal/g-molex 4

ol 48 A iA
=t FAsY A gk} 70,
= e A=t A

:’d

an SR
cﬁL ol

S:

18

L)

oy

0,

k=1

puncture forcez vt
L RAFw
000cal/g-moleo)

o] r‘r

%]

A4 Z 2 o

foalie |

FAENA ALEE 25 HA00—-121°0) o) A =
gz duz 985S uiae® usdnd g
2xgtel #AAN e AL AEFL T 9
¢ 24& A& ok g% ofndd,

40

a/(a-x)

| ! 1 1 1 L 1

10 20 30 40 50 60
COOKING TIME (min)

Fig. 4. The termal softening of black soybean
plotted according to the equation ln a¢/(a—zx)
=k-0.
# : Time of heatfng, ¢ : Maximum puncture force at
0 time, (a—x) : Maximum puncture force on soyhean

heated at different temperatures for 6§ min and %:
Softening rate comstant.
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Fig. 5. The thermal softening of yellow soy-
bean plotted according to the equation In a/(a
—z)=Fk-0.
f: Time of heating, « ! Maximum shear force at 0
time, (¢—x) : Maximum shear force on soybean
heated at different temperatures for § min and & :
Softening rate constant.
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Fig. 6. Arrhenius plot for the softening acti-
vation energy of soybeans by puncture force.
A : Black soybean and @ : Yellow soybcan.
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Table 1. Dats for calculation of activation energy(Eaz)
Temp(°C) E(min™*)* Regression equation r? Ea(cal/g-mole)
90 0. 0289
Black 100 0.0861 Ink=-—5757.6(1/T)+12.88 0.948 11, 440°
soybean 110 0.1078
121 0.1517
Puncture 135 0. 3267
force
90 0. 0166
Yellow 100 0.0501 Ink=-—7317.6(1/T)+16.69 0.982 14, 540
soybean 110 0.1017
121 0. 1399
135 0.2902
90 0.0131
Shear Yellow 100 0.0224 Ink=-—10757.7(1/T)+25.19 0.986 21, 374¢
force soybean 110 0. 0521
121 0.1314
135 0.1875
a : k: Softening rate constant (min~'), & : Temperature range (100~135°C) and ¢ : Temperature range (90~
121°0).
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Fig. 7. Effect of cooking temperatures of soy-
bean on the time required to achieve a desired
texture(0. 15kg-force) by puncture force.

A : Black soybean and e : Yellow soybean.
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Table 2. Data for calculation of z value and Qi
kg-force Regression equation 72 z(°C) Qy
?(?rrgéture Black soybean 0.15 log §=—0.02117+43.779 0.981 47.3 1.62
Yellow soybean 0.15 log 0=—0.02377+4.181 0.958 42.1 1.72
?hear Yellow soybean 1.2 log 0=—0.02677T-+4.498 0.954 37.4 1.8
orce

8 : Cooking time required to reach a desired texture and 7
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