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Abstract

Lipoxygenase-deficient soybeans, Jinpumkong (lipoxygenase-2, 3 lacking) and Jinpumkong 2 (lipoxygenase-1,
2, 3 lacking), were breeded for the improvement of beany flavor problem. The objectives of this study were to
characterize and to examine the storage stability of two lipoxygenase-deficient soybeans by comparing with
Hwangkeumkong having high lipoxygenase activity. The crude protein and crude lipid content of Jinpumkong 2
were lower than those of Hwkangkeumkong and Jimpumkong. All soybean samples were middle-sized and
yellow-coated seeds. The rate of water uptake and trypsin inhibitor activity of Jinpumkong were greater than
those of others. The cooking rate of Hwangkeumkong was the highest among all. The lipoxygehase activity of
Hwangkeumkong was decreased when the soybeans were stored at 40°C for 96hrs at 90% RH which is the
condition of accelerated aging. After accelerated aging, the germination ratio of Hwangkeumkong was not
changed but the ratio and speed of germination dropped rapidly in Jinpumkong and Jinpumkong 2.
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Column: Glass packed column (length: 2 m, i.d.: 3 mm),
Packing material: Chromosorb WAW 80/100 mesh,
Detector: Flame Ionization Detector(FID),

Carrier gas: He (30 mL/min),

Column temp.: 230°C, Injection temp.: 250°C,

Detector temp.: 250°C
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Table 1. Proximate analysis of soybeans

EAEY

o]Ate] Al ATb= SASE o] L3)e] 8- F 5%
o}4] Duncan®] t}Ew$] H]Eﬂ_‘“ (Duncan's multiple
range test) o2 F-A3ledrt. FET X Z ol disjAe=
Zhzt 4wl o BAsledic)
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ZFol 7 2 ALE Vel AEF 25 7 &
< Aoz viebygol iAo & AEF 25.9] ®i3}
5 ¥ 713 & 7102 el

1008 Aol A% 3223} lipoxygenase 2
T 25 23 A oo 5 AFE Folztn &

& Qe Aol HEE, AET W AEF 25 42
o] 3 fﬁ}'%l'»— 7.45%, 7.83%, 7.17% ©]g).o oluj
2 1005':1 & I, AEFT 2@ AEF 25 7|
24634097 g, 2049 +0.82 g, 21.62°+0.49 go 2 3
FFo| vha 2 Holn] AEFFe] 714 Aot

A5 Z-& 60 mesh2 #-2)3}o] Hunter L, a, b ZH-&
22% F A= of-§ Table 29} e}, 33-F2] 9 <
2] e BAE wo] Luk bgko) o &S Aoz
vhebdrh, AAHABYE 2238-23.022 E£7F Alo]s}
712} ] ekt

Trypsin inhibitor (TT) A% Trypsin inhibitor 4]
X+ trypsin inhibitor®] % £%-<]l Kunitz3] 3} Bowman-
Birkge] Az E n % ii}ﬁ} Zle]t}. Trypsin inhi-
bitore] A T= o] 92.45+4.70 mg Tl/g protein,
A F-F o] 139.69+7.20 mg Tl/g protein, 21 EF 257}
104.31+£9.13 mg Tl/g protein 2.2 XEFo] 717 ¥
Sk gl M Jokth £ Ay AAE AR gF
o7 #sbH 3EE 34.60 mg Tlg, AEF 50.50
mg Tl/g, AEF 237} 35.62 mg Tlgs QA EZ
o 74 & Aoz vebgeh

SR §4 BA: WA LE9} Aol HE 4 AR

Ax T FE F5 HHL Fig. 139 2o Hy
FA Frket 27] v 4 S5+ Table 337 e

Cultivar Moisture Crude Protein Crude Lipid Ash Carbohydrate
Hwangkeumkong 7.45° 3743 23.20° 5.19° 35.18
Jinpumkong 7.83° 36.15° 22.25% 481" 37.50
Jinpumkong 2 717 3451 2153 4.61° 40.06

abc

Values with the different letter in the same column are significantly different at @=0.05 level by Duncan's multiful range test.
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Table 2. Comparison of Hunter's color values of soybean
flours

Cultivar L a? b* A
Hwangkeumkong  80.60 336 23.04  23.02
Jinpumkong 77.71 3.29 21.83 2322
Jinpumkong 2 79.44 2.84 21.87 22.38
"L=whiteness

“a=red-green
“b=yellow-blue
AE=(AL+A+AD)?
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Fig. 1. Changes in the weight of soybeans during soak-
ing at various temperatures. A: Hwangkeumkong, B:
Jinpumkong, C: Jinpumkong 2, ¢—&: 4°C, H—M: 25°C,
A—A: 40°C, X—X: 80°C, @—@: 98°C

Table 3. Average values of weight increase ratio and
initial water uptake rate of soybeans

Soaking Hwangkeum-

temp. (C) kong Jinpumkong Jinpumkong 2

4 138.9" 155.8° 155.3

) 25 135.8" 152.5° 155.0°
Weight 4 463" 1527 1515
r::;)’e‘(‘;j) 60 129.1° 136.7° 137.5°
80 137.1° 143.6° 149.7*

98 1445 155.7* 158.5°

B 4 0.348° 0.381° 0.380°

‘“}‘:a‘ 25 0.584"  0.683" 0.628"
u“’;‘a]e(’e 40 0.928° 1.144° 1.081°
Ir)ate 60 1.230" 1.373 1.373°
(g BOmy) 80 1.281" 1.395° 1.351°
) 98 1.278" 1.409° 1.397°

“*“Values with the different letter in the same row are sign-
ificantly different at o=0.05 level by Duncan's multiful range
test.

x5t UIE4E FEe F4 S55 gebg e
60°ColFoll M &7} 4501 stz 80°Ce}
98°Coll A= 9] x}ol7t v}=] edgheh. gk 60°C o)Ak
A Gy FA Frhgo] i FashE Aol vt
el ole A4 FE, 3, F1E T 8 B3l
2] Eald] o3 AL A, o]9) o] 3 FF
EF u)5d F4 ofelgd ot 5o Abggle] A
EZ3} AEF 2350 vlle] BFFe] B FA S}
Fol Wil 27 F F5 SodME 4C IAE
A elslns rH7 A 2 g 2t A Vel
£ 40°C AR x4 zpo]7} 71 = A el

7k F5H A A ZHmin) =1 FrrEkske] 34
of| 2] A4zl =% F< Table 49} 7). 4°CollA] =3
F3 21 EF0] 0.085 gH,O/min'*Z 7}A} wighow 3}
FZo) 0.042 gH,O/min'*Z 7}3 =3t} 25°C o] ]|
A= AFFH AEF 259 F4 Sxe AL Aeolrt
A kg ot 3ol Hlsleds AAHF] wE S x
2 el

o}yl B4 100°Ce] & EellA 8 o3l 59

oy AEE ovlshe T A Wsh= Fig 291 2

Table 4. Water uptake rate constant of soybeans cal-
culated from weight changes (Unit: g H,0/min'?)

Tesr(r)li)l.m(l"gc) Hwangkeumkong Jinpumkong Jinpumkong 2
4 0.042 0.085 0.054
25 0.065 0.076 0.077
40 0.092 0.100 0.100
60 0.152 0.169 0.168
80 0.165 0.180 0.175
98 0.161 0.179 0.178
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Fig. 2. Changes in compression forces of soybeans during
cooking. W—M: Hwangkeumkong, A—aA: Jinpumkong,
A—\: Jinpumkong 2.
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7t A2 #g3e] A s1Aleo] 1.06 kg-forceE 7}
A 71 014 (0=0.05) 7tdo] Alat=aA] 7t 2084
40%- Ato] BFFe] A3l &7} 7 w1 (a=0.05)
7t 90 EE7F Holrl gleixlwA 2k
a31El Ao g eyt g 5% o3t Mol F
tha Azbsls AAde] 0.15 kg-forcezt . 3wl
£ AgolA] o] HEAR rldshed FFFL oF
678, AEF-L of 80, 25T 235+= of 65803}

AupAk 24 7F Al g2] Ayl £44& GCE £4
&+ A 3}= t}-& Table 52} 7},

9 AxpellA] A FF3 A FF 2371 A4t F pal-
mitic acid®} linolenic acide] 4] W]-§-o] FZLF ] v]
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Table 5. Fatty acid composition of soybeans

Lipoxygenase+ -3l ¢J3to] 743}A] =) mjutz|qt
Al efat Aubat 2442 873l o8] ZA AgE
ubz] o £50%0 2 ukAE Aol 9leiA] lipoxygenase
Aol W F AF BAol e Wt =
9 g AE7E 283k

Zo| ME S

2 gk A7k 2eldl A7 3o 224
gters B Agt A7l Table 63} 7o) A 8 Fo| %3]
v} gheke 21.58%0l 4] 23.20%2] 7S vebglc).
FE29 AFFo| :38E 7] (accelerated aging: ACAG)
A t)zTof| w|dte] Z2|u) ghefo] ofxiA 7h4ngh wb
1 lipoxygenase 1217} 24A38] AHx AFFE 25
£ A4 g FhAaahA] 9 Ao F eyt F3}
= A& F oy 7 #{EA EghEe] Rt 3
ol 257} w31 A7 7)2ke] HA8E o]#3h FA
sgtEge] A E FrRRbc T 3. 315310 A5
vlard ©hA)7ke| 7] 3l 40°C o]4ke] F& 2=
A 228 #aksl A E]]D FA sHES] wE A
oz o]e} zhe gAdo] A7) Zlo & A7),

Lipoxygenase &4 %: 44 71718 2| A8 F
9] lipoxygenase 4 & 43 ZA3)= Table 73} 7+
o} 37 ¢ iEF4 lipoxygenase A =7}
0.8920]¢] o -3} Aol 0.5852 ZFa= ).
Yao §9& A %718 el§h -9 lipoxygenase ¥
o] A7}t 7|7HEqt A5l FAIgle] lipoxygenased] &
o] WolHoly 3lgl o % ST el A A3
717}e] Z4-% lipoxygenase?| o] 23| 7F43t
Ak shed B Ao} e AAE B w3
AEFFL dizTodA] F A #o) & eplA]
@kl A A o) 2fsle] Auba o n o] 7hAsldA]
g EAR 0 E {Fo3t Aol E iR & FloE
Nol L-230] A AEF A9 Ao 119
A 5o} Abgs] AR T A sk Qes AzkEi

ol B4 AR 3] A 7|7kl k& 7 o}
NA & ZARE A ohe ofg- Fig. 33} Zoh

32 A 7)7ko] Aoi2lE lag period7} ZHA

Fatty Acid (%)

Cultivar : .
Clhﬂ ClS’O CIB:I CISvZ ClR:J SFA ! UFA‘ )
Hwangkeumkong 10.96 2.33 25.81 52.85 8.07 13.29 86.73
Jinpumkong 12.86 2.63 21.69 53.47 9.37 15.49 84.53
Jinpumkong 2 13.13 2.76 22.96 51.50 9.66 15.89 84.12

S.F.A.; Saturated fatty acid
PU.F.A.: Unsaturated fatty acid
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Table 6. Crude lipid contents of soybeans at various
storage condition (Unit: % dry wt.)

Storage Condition

Cultivar -

Control" Stored” ACAG®
Hwangkeumkong 23.20* 23.56° 21.82°
Jinpumkong 22.25° 22.89° 20.77°
Jinpumkong 2 21.53° 21.81° 21.35°

"Control: Vacuum sealed and refrigerated after 6 months
storage at room temp.

“Stored: Stored at room temp. for 1 yr.

PACAG: Accelerated aging for 4 day after 1 yr. room temp.
storage

Values with the different letter in the same row are sign-
ificantly different at 0=0.05 level by Duncan's multiful range
test.

Table 7. Total lipoxygenase activity’ of soybeans at
various storage conditions

Storage Condition

Cultivar 3 4
Control” Stored” ACAG"
Hwangkeumkong 0.892° 0.658" 0.585"
Jinpumkong 0.726 0.626° 0.590°
Jinpumkong 2 0.182° 0.082° 0.057°

": Absorbance difference at 234nm after 30 sec/mg sample
“Control: Vacuum scaled and refrigerated after 6 months
storage at room temp.

¥Stored: Stored at room temp. for 1 yr.

“ACAG: Accelerated aging for 4 day after 1 yr. room temp.
storage.

Values with the different letter in the same row are sign-
ificantly different at =0.05 level.

s AE Adstae A aE 7 Wolge]
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g A7} oS dE3] A E= oo} Fct
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Fig. 3. Percent cumulative germination of soybeans at
various storage conditions. A: Hwangkeumkong, B: Jinpum-
kong, C: Jinpumkong 2, B—M: Control, vacuum sealed and
refrigerated after 6 months storage at room temp., A—A:
Stored, stored at room temp. for 1 yr., A—A: ACAG,
accelerated aging for 4 days after 1 yr. room temp. storage.

x2TollA FEL 23, AEE, FF9 ¢o8
A7l Aewrt & 7o vhehded gL A%
of a2 7] AEwe F7P7} 24| Yo} k&9
72 gzl vlsle 0.06 pQiem Hx7} Z71skd
t} AFFL 1 XA A7) AEE S} 79
Al YeldR] gk w8kERle] A $ele 0.190
pQ/emell A 0.381 pQ/cm=z 2F 2uj) rleko] Zr}sly
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Table 8. Electrical conductivity of soybeans at various
storage condition (Unit: uQ/cm)

Storage Condition

Cultivar .

Control"” Stored” ACAG”
Hwangkeumkong 0.102° 0.104"" 0.166
Jinpumkong 0.190%" 0.220™ 0.381"*
Jinpumkong 2 0.244*" 0.213* 0.440™*

~BCValues with the different letter in the same column are
significantly different at 0=0.05 level.

a,b.c

Values with the different letter in the same row are sign-
ificantly different at a=0.05 level.

"Control: Vacuum sealed and refrigerated after 6 months
storage at room temp.

“Stored: Stored at room temp. for 1 yr.

“ACAG: Accelerated aging for 4 day after 1 yr. room temp.
storage

3, AEF 259 Aol % wsE2el 4] hEol H]
afo] of 26 Fhape] Z7kslodeh. FAe] HEe BE
A Ewbe] obste} AZO] FE(leaky)st YA Lolrtm
2 o] o £A19) AR o] 7] WEE Zr}siA| Heh
b QAo Ee Hr] dEwe FAhe U3
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