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A Method of Softening Soybean
Changing their Hardness after Steam-Heating with a
Modified Dipping Aqueous Solutions

Kozo Asano, Takami KuraucHi, Kazuya ToMINAGA, Shuji YOSHIKAWA

A treatment for softening soybeans was developed. It was a modified solution used before steam
heating the beans at 121°C for 30 min. Dipping in solutions of urea(0.05M) or sodium carbonate(0.2M),

or enzymatic treatment with Viscozyme were effective in softening. With the urea solution, the

soybeans became alkali by ammonia formation through endogenous urease. The addition of sodium

dihydrogen phosphate(0.05M) to the urea solution kept the pH near neutral, but the soybeans became

dark. In the treatment with Viscozyme, the pH was 5.3 which was similar to that of dipping in water.

This treatment did not change the color, but the seed coat became loose.
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7ed8, 0.1 M UUF CRBALZIRETE» - 72 (M3). ¥R

1 KEBRED 1 HEOEL

123 *

RBF VoA

EXa¥ A A

no#E K
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O REEF MY YA 0.5 M)BEK.
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o lzdl, 0.25%LAEDRTIE, BALFIEIAS
Nz (B4, £-oT, BROBRERBEEZ, RE0.05
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4 BEFITH - BREX" - HA—8% - F/IEF | KEOLEk

]2 JUBETREEPH 2RHEMEIC L -XKEDOBIEFZE
ALER J7d:c R REE i3 v 1 5ES & pafis{ee
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DIV, - DIV, - PIVT. 3
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TYEZTR - - - - - + - -
LEOEHRE (FE) +2 +2 + — — +2 — —
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7 HEREH.
Ko B (%) 59.3 57.2 58.7 57.0 57.6 60.3 60.0 58.1
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BBEBELH LY, KFEESHEMTEILICE-T,
WHBKIESRD, BRIICES P LoTzd I
BUohaZrtdbdbsd, ZOREERT DT, 5°C,
T HREROZBUEKX OREOKRGEE R T, K
DEBODER L, TR 60% b L <X, R TH
LZEETH-12 (R2). KFEROECL > TREHE
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O WRBR k&), O K&+ +Y7A (0.1
M) SX, +  ®EF MY v A (0.2M) BERK,
ATRBFFITAO02M)BIUY VB2 KkE
FrUwA (0.1IM), X I REF MY 7 A (0.1
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WECR, SEORKEMEAShS, MEOMEIR,
FERRECEI>TENThOBERH L, 7 AV ME,
HhERE, Jb¥EEED 6 EEOKRE 2 S AL THEL
fo. Bl 6 EBEOKTEIR, BN L/IMITH D08, F
B IREEOENII 2 EUEIEL (R3), RKEOK
4313 T, 250~150 mg %/INBL, £ LUF /AL & Ko
Eh3?, SEHVZTEOKRDE, I bR S L
<iE, WNRIIIEW/INITH B, K 1 RBEL 72RO
HEdOZILCIiTRERER T, 72,
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®I3 FEXEOES (W bKEBR)

FRAY A T A A B H b H SO 5| it ¥ 8
B N N ® HE T h hi D ARV
LNz
FH 1 RER 75 165 144 169 133 142
(mg)
B
pH 5.2 5.5 5.3 5.2 5.3 5.5
TUET R - — —
LEEFHOEL - - - - - -
F—=br27v—71% _ . . _ . B
KEDEGE
7 BREFER
AR (%) 58.1 56.0 60.4 58.9 57.3 57.3
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0 3 5 7
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V D ACHEERE T A g, X ERE RN,
A CHERE TR, O hERE TRE T, O
T RY HE TN,

INSDKED 5 CRETOEEDOEERLE: (K
N, TRAVIERZEHNRTELLWE, MIERTE
ODRTOWRPEENATLREEOEE TH -7, £ 77,
1 NER L EOBES I ZEER L ho T, X512,
T HREFROKGERIL, WTFROBEEDL 56%5 5 60%
DEHFTH D BEZRRED ST,

1. BMXETOBRILMRORER

SETRRTE S, REDDLWIE, REF MY 7 AR
L BEALRIR Y, B BEORTETHRSH B »
TN, EHRPEEORL 2 6 BEOXE R ROR
Bz, REO.05M) b LS iZKEEF MY 7 4(0.2
M) KERICREL, NEAEL 2. FRICESICHS
L7, BERHEL, X5125°CT1BMMREFEROE
EEHEL 7.

REOBEIC X > THRDEBEICE, Enadhld
DD, WTFNbREDDWIE, REF M) 7ATEREL
72bDiE, KTEBELILLDICHANRT, FonioT
BY, RIVERTEL (FY).

% B®

KR THRALCERR I, WEOSE2ERL-bD
ThH5, BiER, BETREELRTTH, LVFEsmL
BRONBMERE L, 201, KE*»BEL, X
HL, 5°CTRETZ2ILEE2N->TWw5, LaL, WMT
B OBIEIIT> TRy, KERPHEMIET5-0Th
5, KB, 57 O0ERIS LT B KREDEAL
2, MEHDWIC L > 5 E8RIah3, ZhssMg
FHROBER DA S L TwbTH S5, IFfERH
BES 570121, MERESRTRIER SRV, %
DM TEL, LaLl, ZOHEMELEZRZBYL
ThH, WEARTFHICKREY, B go Tu{REKR, H
HEIhTn3,

BEBO LR TR ER WIS LL, REL KRB
MUY A X BEIERIRIE, S TCRIBERAS RV,
BIEL 7 EilE, THThS, REIZ, SMogEET
B, EHEAET 555, KEETIZ, 0.05 M O{EEE
THBMABEADTED &5 7. — K, SDS (Sodium
Dodecyl Sulfate) i3, EH%AET 2 REESEFTH
%5, AR IZED Sz d - 72 (Data not shown),
EHOFLCERBH 2 32 &, HlziE, Ko7
Uid, RERSDS CHEFBEH 72—y ML+ 25H
HohTwa, BILBIE T, RETIRMRSH D, SDS
TRE»212DT, BEABBOAZEEOEIC X 5
Tazy bOBETREVWEEZ OIS,

LI REES ) v ARBEE, RERER, Wih
bERBARDOEEB TN A VL 200888 TH 5, L
L, TVAVHIZRE LD, BT 28Tl n,
Bl z X, Bi& =, SDS, EDTA (Etylendiaminetetraacetic
Acid) B2 Wi, VB2 7 vE= VA, KEEAESF b
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x4 BEiof-EHh, BEOXELCL IHILELIROEE
RELBOWSE 5 CRETBEDES (g/cm?)

5°C *HEX W% K% Jrd:: JREE v X2
e 0.05M 0.05M FEUYLA FEUTA ST N
i 0.2M 0.2M 0.25%
7k ) R DI 3
2 Ik 2 k%
FrY A FEU T
0.05M 0.05M
0H 130 113 100 58 96 105
. 100% 87% 7% 45% 74% 81%
2 #f8
7 AN AL 78 208 169 173 93 97 184
100% 81% 83% 5% 47% 88%
0H 128 102 136 69 120 109
100% 80% 106% 54% 94% 85%
2%
7 AY AR 78 271 175 241 113 154 214
100% 65% 89% 42% 57% 79%
0H 163 126 135 124 154 132
. 100% 78% 83% 76% 95% 81%
=5
AR I L 7H 261 192 195 120 146 203
100% 74% 75% 46% 56% 78%
0H 198 184 152 125 179 155
. 100% 93% 7% 63% 90% 78%
x|
R 7H 281 217 228 130 186 146
100% 7% 81% 6% 66% 52%
0H 161 151 147 127 139 127
i 100% 94% 91% 79% 86% 79%
FET 78 222 196 206 125 174 169
100% 889% 93% 56% 78% 76%
0H 188 161 147 113 157 164
Jb¥msE 100% 86% 78% 60% 83% 87%
2 LT TH 227 202 147 136 127 190
100% 89% 65% 60% 56% 84%

%FERIE, HEEX KEE) £100% & LIAENRRBES 2R L TH15,

VY ACBWTHRERD L, Tl kol
Lipl, 206 DRTH, BIEIRIZE 5 - 72 (Data not
shown), —/f, RFEREDORTY VE2AEF MY VA
TPH6.6 £ TFIFTH, BAIREASKT,

R 254 A3, Aspergillus BO A E 5B SNWIEE
BT, TINF—X, NI N T—X, 83— T NVhF—¥,
LT —YEOEARREATH 5. KEHMlER O~y
FUREMEICR L TIEES D 2 L b Tnd, KEEHK
T, BEOH BN TH - 7o, REBKIL,
FEEAETESESEED a— Vv — A (1 40%), 7
7 hvrFy, BESHEE, FyIoRNIeru—X
DOERINTVLSEY, EX a9 A AOEOERAICD
WTiE, ¥7bmon, FlziE, EDTA X, ~75F >
RTIE /AT s EORGEREEOH L STREIC b
AwoshTway, JIBRICFELshr>7, —7,
NI XNO—ADOEMOBEHEOBERTH S L THIE, ~
IV —CEERA (HUSE) THRBPRontd-o
722 & & FET % (Data not shown),

KEDOES OMEICBWTIE, EMFIC X 22 0%
WEFARTREGIZE VW, KEFRILT 2 UBEEOHR
BHEA 720,

TAHVIZE > CRKEMBEFRESE 2 HEREEY
BEEL TV, HEE (0.2M) 1 35°C, 24 BefiiEa L
71k, FEEEBRWOAEL, KB MY YA (0.1M)
g QR T A 2 ik - €, HilEETE B2
T ER AT HBEIEL I EERNL, REOT »
EREBIZELTWwE, ZOAKE, HFHCHEEN
B7VAY ORI, EESOEBRER AL 10K
R3H 50 b HINR U,

AKEOBI L TR, W 20DHEVRZISh
3. BEEOBEI O, 27 YHiEE LR Car
4 FBEELTWEEbNTED, FiE, BRERIC
BOLTRA A BB oib by, hThREAEA 4
YREH VR EBOHENT, ROMROD - D3,
REEAEF M) Y ABETCESOBERI CE >z LT
29, KIE T, PROBREERTERP o720, 7
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FICBLTWL DBOLHH - 72, BRhE, BT,
MELTwsn, KEOBES OHIE2EEOEE TR <,
KEEREFFA AL, HDVLEBLEED T3230E
BOWKRER; »HIENHES TRREED T3,

BHWHRSY IE, TREOBEERREL Tw5
kg &2 Mgk 4> 0.02M B IC 5 BEFEE
Ltk KEYI-T5°CT 15 BEKEL, BH, &8
AK(0.17M) ik L, 20°CT 3 BFIRE®IE T &, $945%
BIEL 7z e mEL T3,

Fiz, BERRIEAK (0.8%H L <132.0%) wEET
5 & 26%~36%81L T % LA SO BFEL TWwS,
OH|ETHERAETERR L ILBLRH L, KoL, B
BRI LEAATHS, MEHRBERILTHEYL, 251
BESE, #—FX—=F—TCHEL T3, BERERV
REIZDLTHIELTWwA, AHETIE, BRICEEH
RREOBEIRHEL TnwE, VI X—F—DL IVE
DRXTEED, KGIWCH &> TIT DEBBET 5 &, Y
OWN 58S bEEOHUEBICHFEL TS LI KRZ
5, EECHETHATRNL I 2E 22, BRAHL
DEIO/ABELREEEZL L, —FH, RERETR, T
EHH o KERMD, Ero ¥ &2 L0 GREFHMEE
Rb5H5,

= 5|

REZEEEZSELDIT, KFE (0.06M) b L,

REEF Y oA (0.2M) EERPT1REE, H50IE,
EX a4 A (0.25%) BB L 7:%%, 12I°CTHNEZAE
SDBEYMPITH -7z, RBEBHRBETIE, 7E=T
DRETTNVAVHEERo7, VUB2AEF MY
2 (0.05 M) OFFET, FEMIICH#RETE, »OKIL
Entz, L, KEQOBIRELI ko, KRBT YD
LRETIE, YV UBE2KFEF MY T LAOHRMT b BEK
i, 7VvAVEETHoT. ER VAL LAMBETIE, pH5.3
EKRBELAEIUCT, BOBLEIEokhol, 1272,
Tk, #HBhB ko

Mot 7k, Riflns ShTuknizofEr
HEEL 7.
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