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Studies on Selection of Soybeans with High-Processing Suitability for Soybean Paste (miso)
1. Evaluations of soybean on processing suitability and brewing suitability for soybean paste (miso)

Satoru Motoki, Kunio Onishi, Naohiro Yamada, Nobuhisa Tanaka, Mitsuo Takamatsu,
Kazuhiro Yagasaki and Nobuo Takahashi

Abstract

In the use of domestic soybean, bean curd, boiled beans, soybean paste (miso) and natto are common
products. In the process of developing miso, total sugar contents, flour color of soybean seeds,
characteristic of steam boiled soybean (hardness, uniformity and moisture), seed coat rate and rate of
water absorption are important factors. In the present study, the miso processing suitability of different
soybean varieties and the local lines was evaluated based on seed coat rate, flour color of soybean seeds,
rate of water absorption, steam boiled soybean hardness and total sugar contents. In addition, a miso
brewing examination of the high processing suitability of soybeans for the selected miso was executed by
using different varieties and lines. Moreover, the ideal soybean for miso processing was determined,
based on various factors. The relationship between Y% (brightness) and y-x value (difference between
the X value [red] and y value [yellow]), total sugar contents, rate of water absorption, and seed coat
rate were r=0.695** -0.403*, -0.738** and -0.351*, respectively (".5 %,significantly different;""1 %
Lhighly significantly different). The relationship between rate of water absorption and y-x, steam boiled
soybean hardness were r=-0.541** and -0.416*, respectively. The relationship between total sugar
contents and seed coat rate was r=-0.445** Soybeen lines with a high Y% value are inferior to total
sugar contents, rate of water absorption and seed coat rate. Therefore, it is thought that the selection that
gives width to some degree is necessary for selecting the line for the miso processing from flour color of
soybean seeds. When the negative relationship between steam boiled soybean hardness and weight of 100
seeds (r=-0.478**) is excluded, there are no correlations between miso processing aptitude and yield.
Therefore, soybean paste processing aptitude and yielding ability are independent and can be selected.
Key Words : Flour color of soybean seeds, Rate of water absorption, Seed coat rate, Soybean, Soybean

paste (Miso), Steam boiled soybean hardness, Total sugar contents

w F
RGO - BRESE 35 MRES TR
i, BEXTOREICH,, EREMNLE, A RLE
BUCMTEEOEN - FHATOEER L CEENEY  “RE FHRKEREE

INTWD. EEREOAKRIIER - A - %E - g
RENREETHY, EBEMIERCBDTREESCHE
CIRERY, BEE, AKEHEHR, REXTORKME (BB
X - Btk KSy), FEELE, BKkELREPERIN
% (MEEAR, 1982, 1985; ILUA, 2010; 2 ERMEHERE,
1995).

19

R BRRE A BT
RRRERIE B IR AR
RROOSEIT R BT IR B ERIE
ROSREIE REFREMDEHS




e

AFLETIE, BECHEIN-ETELZANAL, EH
g (TAD, 19982), EXEHREH (TARD, 1998b),
KAkE GEARD, 1998b), BAREEE (Kri& b, 19%4)
BLUOSHEE (F, 1989) 706, YBFRMESR I UH
FRFEOUREMLEEZ T 5 & & biz, ZOFE
CTERELEZEEAEN IEEREOMATE - RFEICONT
EFHCLHWIEEERREERL, KWAKEDRE
ERIZBIT 34 %BOFAMEEZRE L.

MHEIVHE

1. BREEHD T E D ST

1997 B EHRHELEHAREOMIF THLBRE
B 2Ry (RFRERT, E5 750m, XEE
RERARS £, UTRPEER) OL£EIRERRRIC
B L5 2 R4 18 RHd, iRE LCHEFRTHR
BEINTW? 19 RFEOEE 37 B - RIS OV TR
T ZEEME L, TRROKEMNTEEREEER & o
HREFT. o ,

BEEEOY D, BEERIET LV VE TADL,
19982) 2LV, EXEHETHE L RKFRIIES oAb,

1998b) 1= & O JURE L 7. BRRKREBREEIIHE TE - R #8520

BIZOWT, KIE25CT1I7TEREKEE, KU1V EE
bLitA—h7L—7 (SM51, ¥~ k) &HEAL, 120
C, lem® %708 12kg T 10 DRI L. AFKOE
LARBIDNWT, BEREEERERE (K5 D, 1994)
EHREL, LA A—F— (NRM-2010]J-CW, REIL)
EHEHL, 10mm ¢ 77> Y% —T 2.5mm TS
NERE L. TERDEHRIIERFEBE OO
(Retsch, A v 3 = Ilmm) THEL, 4> 7T 54 ¥— 500
(Bran + Luebbe) %> THIE L.

RIEMTEESENDRFEL LT, RERKEARE -

OEEEEMESML GoAb, 1998c) &L, REKXKEHE
ENEBMRET 25%LU T, BRILEN 6% T, Hk=
VDIREER K 22 £ (MEEIR, 1985; $H, 2001), &
REHETAR Y% (BHE) 68%LL L, yx (BHBAOHET
HEyEEFAOMETHS XEOZE) 1E0.007 2L E,
SRR 3% EORME BRICEK L.

2. DROSERE MO ST ‘

1 OREBRCEBH L7 BRI TEME A 2o 72 9 i -
R L, BE LT, REEBEEENSELEND
‘Fedrwl’ FRAV, RRASHETBERER (BHFERK
FHTT) IRV TBRIEERE R & ke L.

BRIEER SIS, KEZ 3EEOK (KIE25C) 12178
BREIE, [RREAEIVE, lom” 4729 kg METT
18 HEE L. HABLOELAKEIZSNWT, 7mm ¢ F
3 y/N—TEERL, #BHRE 6 B, K& 47%, BEERE
123%D A B S DBRIG 5 BEE Uiz, RBRIT 1 X 4kg
TITVY, 30 CTERL - BB, BAICIZIKREER
B 3 LR BE

( Zygosaccharomyces rouxii)

20

& - KBS - IWHEIESL - BREA - @Rt - Ky BEFI5L - BEER

(Tetragenococcus halophilus) % BRIE 1g 0% 2 X 10°
BXU2X10%C25 L 5WMLT.

HBRELUER

1. BREEHD T @M o SR

BRI TR L LT, %3G 1997 EOEENBRE
BREB O D TR EEZBELE (B 1K), BER
FoRHTIE, ERTHERD Y%IE L 1685, K
U172 87, ‘3L 183 87, ‘Kl 185 B A<, AKXk
TRAEEO yx Eix T 183 5 BEL, 2R K
159 &7, “Fil 168 57, ‘WL 17257, ‘Wi 177 5°
DEhotz, £72, WkEX ‘HEil 159 &7, “Hl 168
57, HIL 181 B B\, EELFET R’ 159 5,
‘Wb 168 B, ‘Wi11257, ‘WL 177 5 BMME»-o
. BERKEOE LKEOME S0 —ME, RS
BRI CITo Y EERSEOEMBERR (REH
12838, 1997, 1998, 1999) DFEEH SHETF LT, Wi*h
LRV ERBDbNS. _
KEOHREMTEMYITMICE L TIEEL A OMERD
0, SEOFMEED > B, WAKRLLER, £REH
BFRD YhE OMICITKEERTICBWTIENHERE (8

ERD, 19692, 1969b) 7%, WKELHRERIEEL D

FICIZADHE (F, 1982) BRHLND LWV IHEN
HHH, YEOEENREARRICHR L 37 &8 -
ZRETIE, FREN r = 0256, -0.738**15 LN-0.416%
(*SUERETHE, *I%ERETAE, UFRL)

CTHY, BAKRLLERE, ARTHEFD Y%OBEGIX

B EITBER IR Lo, &FBLERERNTHEEL
ORI DBIRIX r =-0235 T, €k, SFEEOFHEVRKED
REFEEREL PV EIN TR (EER, 1985),
BEsg (BFW D, 1989; F, 1989) L REE, EEXITICBVL
TIHEEE L REARTEE L OISR EE 2
o, 72, Yl yx, &R, BELELOBMR, yx
ERkER L ORA%, EFEELERILEL OBRIE, 1
Fhr = 0.695%%, -0.403*, 0.351%, -0.541%*%35 J TR-0.445%*
THEXRRD b (8 2 £). AXREHCAIIEMNR
ki, 1983) IKZWRERKEORE FHEETHD
25 (EH, 1981, 1985), YXDEWRKDOREE I, EE
RKEIZBOTIRIAHE, WAEBIOERLEDNL DR
REBRTHRERE DT, ERTHAFE ORI
THREOBKREITHOHEICE, HIEEELR -
BEBVETHD.

TRIEM TR ORFIEE & FEE, SREDNEMNL
DG, RERTEELERESIULHERE FEE
EDORICADBEBRARY L2 (FhEh r =-0478%F
L 0-0.372%%) PISMCIZMRBIEGAR D b g, KRIEM
T L INBME L ML L CRETEDZ EBRRREN
7= (F2%). v

B, BE1RFOMFELRED > L, Fil 168 F’ (&



BRIE A R I TEME R ORHRICET 8% (B 18

BfE AR, 1999) 1T FWFEMA 1148 & LTEMK
Bigsh, ‘HRIrh’ Lot shic Rrigb, 2000).

BEHE, 2EERBIUERIRT, ‘Fv<¥U’ |34
REBBRABIVEFEETRHRIZEL TV, £72, 1999

Fr, HL 72 B X CFWTEMK 2608 LTE WIEERER I OHRET ‘H 168 5 (b2 )’
HBEEEN, DOHEEN L ENTE (Rri&s, (EBEHERER, 1999; & »lfr s, 2000) ASERMEMN T A&
2005) . e LTREBARBEIZEELEZR, ZoREIERTHE

2. BREAEEEE MO FEE

MRS BRI ORBEERBR O R, ®KE
REKIBIZIT RN 172 5 (o&RiEER) & ‘mrra7
FRRBIZIE ‘=LA’ & Tk Y BRL, &
R (HEIL 158 B)° IR EKRE, FEREOEL LT
LEmEEREICAERE LW BERH B LM
T, Fiz, SEER URERRE, R8I HE LT,
WG REEEEICE T S LM E i (B3R).
1997 FEITIE SRR T ZRh L’ (RFFERR, 1997)
2, 198 FIIXTEERT ‘e’ (REREER,
1998) 28, BRMEIN T A AAE & U CREBVRREICIRE Lz
SEOHRMMTEEFMORR, ‘0B HEKRE

FIR REMNIRARRREORME

A, AEELLIVCRERTEETRIENLTWE. 203
RIE - BFEE, BASHTBRMER ORMEEERR (B
B (g R, 1997, 1998, 1999) THEEMICH T2 L& <
A S iz :
ULEORREZBEMITHELT, RERKEHAXTO
ERETEMEAM L BREAEEZEA4RICE LD
EOHBREOEERR, ®kdkl L URaERR,
BESAOSEVICIIAWENTIAOEERTICRT S
FEOHEMKE (BAERBERZFMEEREZE, 1998)
mENL, REMIAL LTHERHY, PoEmEd
REEERE L, REEIC L 2HRHEEERBRE FRICITHY

FERS® K _EEKIEE B F B

i £ B Kk ¥ Pty L8 BE B O£ A # =

ER el r ERTHEHA T R B N RE ke # O OE 0 E TRRR: I9TFEOFZR

B %ooyx BB @ @ E® @ % (L) kea) (o) BHRAE: 1097EOCEMERE =T
(TR ]

HiL159% 69.1 0.007 24.1 40.5 2.40 286 88 13 56 10.20 31.5 40.1 (L%

Hili1685 74.3 0.008 24.7 42.2 2.43 365 113 21 5.5 10. 9 35.7 358 EIR, FIB, &H, B, LE, KB
Hies 72.3 0.008 24.3 38.7 2.25 313 97 22 5.4 10.20 32.4 42.2 E¥, Bm

mL17TTE 68.7 0.007 24.1 37.8 2.37 359 106 14 56 10.11 34.0 353 EHIR, =¥, K2

Hils1 & 68.6 0.007 23.3 39.3 2.44 303 89 23 59 10.10 34.9 37.6 W5, ®HF, EEF, LH

HIL183E 74.2 0.009 23.0 40.3 2.26 314 97 14 5.9 10.17 37.5 41.7 IEE

Hil18sE 72.0 0.008 23.4 40.3 2.31 259 80 14 5.8 10.20 33.4 39.8 L, BB, =g
[HEE QAR

RLA 72.1 0.006 22.7 42.1 2.29 528 163 16 6.4 9.30 37.4 31.6 15ha  ( 0. 0%)

252 A 71.0 0.007 22.7 41.7 2.24 454 140 25 5.6 10. 4 40.4 33.8 - (BB 1997T4F12RH)
T¥eHmYy 71.8 0.007 22.2 42.1 2.30 337 104 21 6.7 10. 9 33.2 38.1 60ha ( 0.0%)

= A 68.8 0.007 24.0 42.2 2.33 321 99 19 57 10. 4 36.2 34.1 9,902ha (12.1%)

F AV 70.1 0.007 22.5 41.3 2.38 38 113 23 5.7 10.13 35.3 39.8  712ha ( 0.0%) :

SRR 72.2 0.008 24.4 38.2 2.26 429 126 27 5.3 10.18 35.5 35.4 - (B4R 19974E12Hh)
B FFHA 68.2 0.006 23.0 39.4 2.29 378 111 17 5.4 10.12 32.8 351 5,162ha ( 6.3%) .

E N 73.1 0.009 24.2 39.1 2.22 473 146 13 5.8 10.17 35.6 33.5 4ha ( 0.0%)

FHEFY 70.4 0.008 23.1 41.5 2.31 324 - 13 6.2 10.20 30.9 30.1 1,835ha ( 2.2%)

Foe)’ 71.7 0.009 24.6 38.5 2.31 303 93 16 6.0 10.20 31.8 358 - (FefE 19984E12Fh)
Z Rl 70.7 0.008 23.7 39.8 2.27 378 117 24 59 10.22 32.5 30.8 6,260ha ( 7.7%)

BRIEAN @M R L7237 RHED I b b, ERTHETNS Y% T 68%LA L, y-x 128 0.007 PL L, £F&E2 23%2 L,

CRARER 22 5L E, REARTHENRLERET25%LLT, BTN 6%LL T DR E BRI

CRERFEREARGER, 1997 FEMS 4 R

TRBUBOMS A R 1585, RERFERERREERME
PRBRUBOMES  FIL163 5, RERPERERBBERSE

21



A 15+ KPS - ILEEIA - FFEA - BN - %y BF0EL - BBIER

5B2%  DRMEHN TaE R ETE B OB BILR

EREHER eHE 7K KEKE MR FEE B
Y% y-x 2% (g EE@R FO (keah) E(

Y% 1. 000

y-x 0.695%k 1.000

2HEE -0.403%  0.092 1. 000

k= —0.738%x —0.541%k 0.256 1. 000

ARERTHEE 0.138  -0.170  -0.235 ~0.416"  1.000

R 0. 351 0. 083 -0, 445%x 0. 094 0.133 1. 000

FEE 0. 262 0. 058 -0.372%  —0.242 0. 325 -0.189 1.000

BHIE 0.131 0.154  -0.093 0.116  —0.478%x -0.310 0.164 1.000

n =37

L 1%KIET, ML SUKETEETHE I LEFT

EHREER 1997 EELENRERR TR, 1997 ER/E

EIK HRIEEERBREE

% HEKRE 60 A B2kt

a4 7K BEE (g =R R

E7-0 = Pk KEXRSOEH oy RIS o .50 [

R4 ) S RE Y% X y 2% Y% X y LA
Wl168% 2.31 484 52 39.7 0.381 0.371  22.46  12.9 0.473  0.403 O
HL1728E 2.25 283 35 39.6 0.384 0.373  20.86  14.9 0.469 0.403 ©
BLLTTE 2.33 360 49 41.6 0.380 0.369 22.06 16.6 0.462 0.403 O
#1855 2.34 398 64 39.7 0.383 0.371 20.76 15.3 0.465 0.402 O
T4 2.36 381 63 40.2 0.384 0.375  23.22  13.8 0.472 0.404 @)
X Rt 2.16 380 67 40.2 0.381 0.373 23.19 15.6 0.464 0. 403 @)
EAS 2.26 628 143 39.4 0.383 0.372 21.56 14.9 0.466 0.403 O
FHEFY 2.26 370 47 40.3 0.383 0.374 20.94 151 0.466 0.403 ©"
el 2.26 455 94 39.7 0.393 0.382  25.05 20.2 0.459 0.408 @)
& ekl 2.26 625 149 38.6 0.390 0.375 24.99  20.6 0.450 0.402 —

BEFE  KEIEEOKC 17HBRESYE, | HRAKIDE, lon’ 4740 1 kg MEFTI8HMELE
BRIEHE  MUKEZ Tmm ¢ T 2 v S— TR, (DHARSGITHEE 6 8l, KD 47%, REEE 123%. 1 Kdkg
30°CTHAK - BB BARCIIREERRES L LBREEZEM g2 2X 10°, 2 X 10°225 L 55
PREBRUEEOHEA L1588, REFRPERERBETRLE
VRBREBOMAES c BIL 163 B, EFRPMEEEARIBEERLE
PRAE—VERREEX 100 (%)

Vo gekel’ HELT, ©:BICET5S, O ET5

Y FRORME A & LT DOEEAE

FAR WEARHWEARTOBIEEESME L RKEE

EHH% B et R EHIE
ERTH AR AWz & Y%68%L4
FRBLBADLONTUABRBNI &, BABNERNT & y-x fl 0.007 LA E
FERSy BEEREIENI L PR 23%D k
K2R WARENENT & BEEX 22 U E
REKRTHEE B—ThdI L. BRTMMEBRETHDH & TEMRE 25% LT
(i d e BRHERMENT & 6%LLT

22



TR A I TEAEREORKICET 55 (B 1#H)

BBL, REEERTOIMLESELDD.

& =z
EEREORSEHEEE - BE - WY - TR EXER
THY, KRN TEEICBVWTRESE, £EXTHEN,
EEXKITOREME S - B - k), BEERE, &
KREBEREPERIND. FFETIE, BRUEER, £KT
MEFE, BKE, REXTEEBLCESEENLIARE
B EEERREERMLER L OB 4 RFEOREM T
EHEERFTET & EbIT, TOFRECRELEEEAE
MTHEERTOMHTE - RSOV TERIEEE R % £
L, BEAXREOKBEEROFAEEZRE L. Y% (B
E) L yx (BEOHMETHD yEHEREOMETHS X
EoE), 288, BkE, BREELOBLKIR, Th
Fhr = 0.695%*%, -0.403*%, -0.738**} LT} 0.351% (*5%
fERECTER, *I%ERETHE) THEIRBD LN
To. Eiz, BKkEL yx, REFEELOBER, 2FEL
TR L OBRIE, THEI 1 =-0.541%%, -0416*5
L0445+ CHEPRBD bRz, YROBWRKEOR
Hit, 288, WKE, BRLEENLIRELBETD
WREBDD, EXREHEHAPLREMTHREOR
WEITOHAEITL, HIBREREFIEIBEBMLET
HD. KEMLEMEOFMEER & FEE, BREONE
ML OBRIL, REAXKEHEELBRERBIUVSHEREL T
RELOBICEDBERBRY LD (FRFr =-0478**
BEU-0372%) LUAMCIIEBEBRAED BT, ®eE
INT5E M & IR B & ST L TR CE B 2 L RRR &
ni-.

B OB OABOLIELDIZE, T BUERIREH
7 EOREELICREWEEEE L., ZDIEL
TELBEOELFR L ET.

51 Rk

EERIEHE. 1982, KE. p.19-33. FHEEMRE. B AEE
We. Ea
WmERIEHE.  1985.
117: 5-9.
WEERIEH - M TE— - Ex KEE. 1969a. KEEKRT
OHFREREE LTOEMEFE. £ 18 KEEXE
IZEB/NEELZEERR. F0 3. EORE L
5. 185: 22-29,

BEREH - RTE— - ExAEE - IHEET - FE
EFN - BTEB T, 1969, KREERTORZFEE
U COBMEE. %1% KREEKRZIC X D/MEE
HEFBRERER. F0 4. KWEOREE L EHF. 186: 21-
29.

BEWBER - FiE - APLE - FEER - =&

B 1989 REAREPREOME BRIE 36

EEEAREOMIEE. KEAR

=

23

132-141.

A & WWEEIL - BYEA - BERXE - mBEXR.
1998a. REIZ BT 2BEFRREBEORIT L T OHE
MiZRB LI UERMEE. B4 48 (Bl1) : 126

AR ME - IUEESL - BPEA - BREAE - BEEX
1998b. BRME AN LEMEXE ORKRICET 23R
Fo# AXTMEFHEBRAEROLERER. dk
{E#R. 35 (B) :56-57

A - IUEELL - BFE#EA - BRERAE - EEER.
1998c. BEME AR TEMEREORKICET 2B
FI3H. YEFRREORNEI TEMEFEM. ket
.35 (B) :58-59

EEPEER. 1997. FIRBERECETEHBEE. &
WL 158 &

EHREEREHA. 1998 FIRBERECETISEHE
WL 163 £, '

REHEER. 1999. FFABRECHT 28EHAE.
WL 168 &

KIIAR. 1983, EMAZ. pa6-47. BERALZ. BIH.
.

BEEZE. 2001, BEME, p.d445-447. EfELE2 ¥4 X -7
¥, BIH. BA

BMOKES BERZ RMEIEREEE.

&Hk. p.194-195.

FR. 1982 HEXKGEOGE. & 1H. HEAOMER -

LRSI T O L@ M. AR, 40: 35-54,

FErE. 1989, EERKTOLE - RS8R X O

HEVEEOEE. A RIEE. 36: 968-980.

Fh - ¥ OER0 - \FRAN 1981, KEORER

L UEIEERBTEDRE - 2hudF /4 FEED

L OEFICRIETEE. A{ERL. 50: 98- 108.

Ffe - ¥ Zfn - AHRLAE - HTFEAAN. 1985 H

Ekﬁ@ﬁg.%mﬁiﬁﬁ%ﬁﬁﬁmﬁ@éﬁm

F )4 FEEBLVCREDEH. BRTH. 47

92-104.

Ky WEFEL - WIAHE - BRRAE - ILAEL - B
cEREER - EE OB -V B EEK - TR

& - APEA - B JE. 2005, BRARITEIM
TIZELZKREHRE [S58IEENh] OBREZD
etk REPEERE. 17: 39-55.

For WFIEL - ERAYEAE - (LHEESL - BIRMEE - P
CEE OB B FEE-TA B-EP
EA - EBH IE - BIBER. 2000. £ XFHE NZ
SRA, TTFZdk] BEY IHhoZiial 0F
R & DR, REHE R, 15: 55-80.

Ko WGFOSL - ILEESL - R - WIBER - WokE
- BTEET. 1994 HWEXTHEEAEEORR LB
h~DF . EFREERR. 12: 11-20.

(A 2. 2010. BRIE. p.367-374. ELMENHRE. KD
FTRC ATV RTF—F A, FHET.

EEEREETS. 1995, 2 FHM N R7 v 7. p6-T.

g2

72

1998. KEIZET 3

S‘Z

qz

X‘Z


http://www.tcpdf.org

