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BAE AT RAOHY VRERICRETFRPEORE

LB BT 24 7 v A (Phaseolus vulgaris L.)
OYEFERR I, AR OB RENZ I L O RAETCH D,
1989 £ @ 21,300ha = 3%f U, E{F 1% 1997 & T &
14,500ha &% - T3, £ERR, BEFED 1995 £ TR
42,300t Ho 7= 45, HEE D 1993 FF TIX 24,300t TH
D, 1994 FITIZINERBORROWEIC LD 16,600t &
FELABA LT3 (HXREEESRS, 1998). 5L
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BRETFICBWT, LEEEOA 7 < A2, &
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Wwh, LipLESEs, A VFrIADREBICDWTRT
2 x LA, SMERECED (RESRMSITE, B
BRI LG U REEE L2 O EETRD 5
NBZEeNHL, FMELBELINTHRYL, EFER
DL ER 2B 5 LT, E—&ETEERTZ 5
BrERsEENTE D, INIEEOFMIEE - ELEE
DREDOLEUNEE > T3,

4 vy AOBEIIFEEICE L, MBLTR#HERL
LTRSENTWEY, TR6REEL L TIHHELOE
CEISESEIRTHEHDOTHS, LrL, FUHE,
AR, SFEEEVCORRRIBHOLOTH- T,
BrLTRACA > ARBL, LBl TERER
LIEEN B DA EO AEOW, TRAT ® TERE,
D& BEEEOARY, BOBB I NFA T
(Paseolus coccineus L) BT 5, DL KEHEICX
D, BEE, KEDEROKRE WA V7T U ATRH,
ZORABLEBICDI: 58, BEELHMED L5 kFEN
OEEBLIINIFEREL, TUREALADE S BDE
ENLRETHWSIMIEEICKAITE S5, £ I TEE
T, A7 <A 2080 THWIEEORT U
ERIFTTFEREOFEICOWTHERT LT,

B1E RERGE

1. MR

1990 £4E~1993 £ 4 R, FRERB X UHBEER
BWT, iz, 1993 FiC bEIER, tREES L UE
BEFEX Y —2BWT, FhzhE—&GTHEsh
7o, FUE, KEEB L USRHE L &E, 335 8% H
% - StmcHR L7,

7z, 1993 Ficid, HBERN (&FE-FTH), #@E
BN (KEE) BIUBEERERN (KEE »5, ThT
NOHE TOREREEC IV ERESNI-ETEEZTOF
DER» 6, &6 &HE, 70 S2IEL, FHiE- o
L7z,

B, HEASER, FUEXTEFC, BFC, 8
F1 (1992 FEEIGE) 1, KNEEDS "AE), TWREE
KiEy, THAEAREL, SREESTRIERR), TtEeR,
TFIESER,, "Eaelk, TEE (1994 £ERE) , O
11 EBTH-7z. £, BEE 11~12 BKINEL T 6
SHREE TH5COERECREL, IHERE 1ELRK
S EfTo 7.

2, P HEFE

HRE, FEAG, ¥ EFE, BXUWRAKEND
o (WIRD &, SE2ELRERICLTRHELR,

HIEEERIE, YIFNI—FNIC LB TR DE
FRHEC L DBEIEL 2.

FrUERRIE, 0.TN BB TIASREL &, 7
NI—R « FFVF—PHEIZIDTFIEERZRD, Z
M09 2FUTHEL -,

REEER S X, AL EER ORER % 105°C
T 18 B U, FERYERICN T 2 BEEF OER
SEEOHEELLTEHRLE,

7 Iiur 7 ARER, EEOHBEICED 0.5 mm L
TOREIZUIHEBMERNT, 77y —fERa
777k, REHEE 12% GYHAE) , FIHIRE 28°C,
FREE 1.5°C/5, RmiEE 92°C, RmiRE R 15
SOERETEE LIz, REHEDOEME, TIN5 —-
2=y b (BU.) TERLL.

R, REOELERELLFERZ, 1KTD6
mm¢ DORERREE LIcB & (BhE), avaEst (B
#EE ND-1001DP) 2T, L* {E, a* &, b* {E%
13fHc D E 20 ERIEL, E2ELFARICC ExEH
L7z,

FHHEIEL (WIRB) (&, F3E 50g 1 150ml DA # >~
R EMZ T 25°CT 18 BFfEkAE, A —b7 v —7
BERALT, 98°CT 40 4 (1993 FEDERHEIZ 30 43)
BERL, E2ELEMBFCLUTERELE.

E7 01, EREFETERLIBCE2ELRRICL
TS,
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3. EHERER

0mA» o0 MADOFREROEZ F L EL
T, IIRENRL 2 1993 FED "SFT, OME7 >~
(47 > 100g i _EE%E 60g # iz THIZhaast U, FEH:
EREE) 2HAVT, EEbLYBLUZOEFACONT
HEgET Uiz,

BEFHE (FEh Y OFA) IZDWTIE, 324 (B 194,
Z134) ORFMZED, DIFEROFIIRED 118um
O7 v OFmEE 0 (FEHE) U, FY7 oRFES 111
um Q7 ¥ OFHI %, — 3 GEEWCFELW) »53 GE
BichFte) £ TO 7 REFHEETT o7z, HEH D OF
fliowTix, 314 (B 184, X138) Dz ky,
NIFEROFIRIED 115um O 7 ~ OFHMEZR 0 ()
El, 110um B 119um DT oW, — 3 GEE
WESDL) 53 GEEIEzD6h) ETOD TN
flfii: CTHg %17 - 7z,

BLE WRBEBLUER
1, 87 B FRBEORBIER
(1) FEREEHAOHEBERMER

A 2 F T ADTFERDSPRA « BINEES L U7
VR OEBIBICOWT, 1993 FEOEE 3 BEE AV
THEL-HERE%E Table 25 o L7, "EF, T,
g, BEEEESBLIUV7 IS5 LAREHET
CVB10% %582 2 HENASEH A SN THE
BERE TR, K, BEEERSS LU7 VINET
CVHB20% %522 2 RELEEFHL LGN, TIOTTA
BREMETIECV AR EZLWEENRED SN,

LS REFESRE

#9555

RIEEE, T, BNE, K9, BEREFRISBLUT
0S5 ARBHETCV B 10% 22 5 etk s
BEEHRD S,

EMBICHEL TEHORE o FATEEEELT
X, BEEEFESBLUT7 073 AREHERS TS
iz, 58, KPOEHER L LT, ERDEERES
HFPINERORESREORERE Z ohiz, &, THE
BAKRE) TIRASOEGERENT 38V Tl RN ME
WEMICH D, K5 10% LA T OFRETIERRAKRL 58D
shiz,

—F, Zho 3GEOT VEHOBHMEL TR, TS
FT, TR, BRENEBI U7 VIEEL b EL, Y
TURENKE Do, THRBEREITIE, BB
Hix TRIESRE, XY bEholes, 7R3
OHTRHIES, FIT7 VHENPRO/NE»o7z, TRIE
S5, T3, BHEIEL 3 FEP TR LEL -T2,
TR RbE L, FORET "SFC, LIZER%
Thoiz,

Kz, INb6A YTy ADFEREOHERES X
UBLT R L OMBERBEfRICDWT, 1993 FEDFT
B, KEEB L USRHE 2 B TSR % Table 26
WiRL7z,

F R ERERLMOMERERE &L ORI DOWT
fRT LI 22, FEREBEHMOY v E/ETE
B 2ERERLTwiz, FE2EOY V87 EHERIZ
FEROY 7 FERLAROBER 2R L0, B
MezegLFES O 7EEETR, hoREREERE L
OHERRSTHEBICZ 255 bHo7. 22T, tHE
BRZ2 L DBHECT 37201, FEI LRI EEELIF
BoRw sz BBIZ DWW TR, FERDY V378
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Table 25. Variation in the characteristics related to seed quality of common beans harvested in 1993.

Yukitebou(n=231)

Kairyouwase-ofuku(n=17)

Taishoukintoki{n=16)

Min. Max. Ave. CV(%) Min. Max. Ave. CV(%) Min. Max. Ave. CV(%)
100-seed Weight(g) 23.2 323 273 77 430 611 55.1 8.9 51.6 76.3 618 10.0
Moisture(%) 10.5 17.9 14.3 8.5 8.4 25.0 16.0 24.6 10.0 15.8 13.2 15.0
Cotyledon Protein(%;) 20.4 276 23.1 74 18.1 25.5 22.1 8.4 204 26.4 24.2 7.6
Starch(%) 418 476  45.0 3.6 403 490 442 5.6 42.9 476 448 2.7
Fat(%) 157 233 198 11.2 155 191 1.73 5.3 1.21 1.45 1.30 5.9
DSSW(%) 0.65 1.21 093 17.0 0.59 164 092 279  0.69 1.10  0.79 12.9
Max. Viscosity(B.U.) 460 690 565 11.5 250 1180 632 36.0 520 1000 763 19.4
WIRI 2.20 2.32 2.27 1.2 1.85 2.52 2.38 6.0 2.25 2.31 2.29 0.8
WIRB 2.59 2.85 2.75 1.8 1.92 2.76 2.60 8.1 2.42 2.53 2.47 1.2
Ann Yield(%) 529 643 616 3.2 194 661 581 20.1 61.3 646 635 1.6
Ann Particle Size(um) 103.3 118.0 109.0 3.2 96.5 105.0 102.1 2.3 106.0 1115 108.4 1.3

DSSW; Dissolved Solid in Soaking Water, WIRI; Weight Increase Ratio by Imbibition, WIRB; Weight Increase Ratio by

Boiling.
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Table 268. Correlations between characteristics related
to seed quality of common beans harvested in 1993.

Tebou Ofuku Kintoki

(n=234) (n=238) (n=26)
Protein:Fat —0.509** —0.336* —0.716**
Protein:Starch —0.717**  —0.706** —0.887**
DSSW:Protein —0.589** —0.469** —0.663**
DSSW:Starch 0.459** 0.328* 0.572%*
Max. Viscosity: Protein  ~—0.492** —0.535%* —0.499**
Max. Viscosity: Starch 0.393* 0.662%* 0.568**
WIRLWIRB 0.451%* 0.768** —0.010

DSSW:; Dissolved Solid in Soaking Water, WIRI; Weight
Increase Ratio by Imbibition, WIRB; Weight Increase
Ratio by Boiling.

* P<0.05, **; P<0.01.

OMEBES sh, FUHETRr=-—0.717", K@ET
Fr=—0.706**, £EE TR r=—0.887"* DFVAED
HEERRIc o7z, &7z, FERSY v FHE LM
FEeEBEFRLOBICHAOHBIRED oh, FTEHETR
r=—0.509*, KEETIZr=-0.336*, EFREETEr=
—0.716** DBEERADHEBEBRICH 7z, DL,
FURIEBROBOA VT ATRT 7 VBIV
AR & B EMEWER I H o 72,

BEREE SR, FEEY V7 EBRLOBICER
TEOHEBE (FTE r=-0.580", KEE r=
—0.469**, &FHE r=—0.663"")BWHLN, T
vEBERLOMTREEZEDCHBER (FrE =
0.495**, ATEIE 1 r=0.328*, £EFE 1 r=0.572**) I
bote, TOEIIC, BERERTESY > 7 EHED
Bwd vFreATEL, TYIYEREREORE WA VY
VY ATEWERIZH 572,

7inrs s rREER, FERY I EFELD
MICEEREOHEE (FUE 1 r=-0.492%", K@EE

o
%)

r=—0.535*%, &  r=—0.499"") T SNz, &
fo, 707 LREHELT VT UEEELOMETI
EOHEISNTED &5, FUETIE r=0.393%, KEETE
r=0.662**, £EHETIZ r=0.568** DFEZEDOHHRIE
Richote, TOEIE, Tl T LEEHERSY >~
NI EBEOEA VTR ATEL, T T VERE
DEWA V7 e ATROERCD >/, LaL, K
HHEET > 7 OMEREEERT b OTHY, 727
EBRLy R EFRRAOHBBARCHSZ Z
5, TYIUEBRIILIFENREVDDOLEEZSN
7=.

(2) 7r@rERaoBEf

1993 FEic HEEERB L UhRER TRE s, 1>
Fre A1l REOEEALET VAW DT Table 27
R Lz, FRREEEOSRHEOH TIEBOEREaH
L*f#, a*{f, b*fHEL bITPRE Mo, £E7 AT
BOFRZEEE L ERRD oo, HREHRE
DA ¥ 2AOHTE, KEEOERD L @85 <,
BHzwEEE2 L TWwed, £7 VTRFTEOFHSL:
EREL, B3 avatzo Tw, FUEOHTI,
BWETOEED L @SR EL o120, £7 VTODE
BbTFrThh, BELOEZEIRD o7z, Ez,
BESKFOER A, FUBICEML Twias, £7 >
DBEBREELIZIZRCERICH > 7.

Ko, BEELET Y EORBRIZDOWT 1993 FEDA
VYR AEBOTHRE LTz, T DORERE, Table 28 IZ7R
TEI1, BASRKEERIFRRELEBOERETI, L
BICDABEERIEOHE (r=0.409%) 23D Shiz23,
FUrEB X UARETE, WThoBEEIC DEERHE
BERERIZA SN o, 7TXF TR L*EB L Fa* {#
owT, BEALET YEOMCEERIEOHEEIE

Table 27. Seed Coat Colour and Non-sugared Ann colour of Common Beans.

Variety Seed Coat Colour Non-sugared Ann Colour
L* a* b* Cc* L* a* b* C*
Himetebou 76.3 —0.5 10.1 10.1 80.1 0.0 11.3 11.3
Yukitebou 77.7 —0.5 9.0 9.0 77.0 0.9 12.0 12.1
Gintebou 78.8 —0.6 9.7 9.7 80.2 —0.8 11.1 11.1
Kairyouwase-ofuku 36.6 —1.1 7.9 8.0 72.6 —0.1 11.5 115
Touya-ofuku 88.0 —13 8.4 85 74.0 0.9 13.5 13.6
Ofuku 88.2 —1.3 8.7 3.8 72.8 0.1 124 124
Taishoukintoki 24.4 21.9 4.4 22.3 63.3 53 10.5 11.8
Fukumasari 25.3 24.0 5.1 24.6 63.5 5.2 10.5 11.7
Hokkaikintoki 24.1 22.6 4.6 23.1 64.2 4.7 115 124
Tanchoukintoki 23.0 20.3 3.3 20.6 63.8 4.8 11.1 12.1
Fukushirokintoki 79.9 —0.4 12.1 12.1 73.3 0.3 13.7 13.7

Tebou and Kintoki beans were grown at Tokachi Agricultural Experiment Station in 1993.
Ofuku beans were grown at Hokkaido Central Agricultural Experiment Station in 1993.
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Table 28. Correlations between non-sugared Ann
colour and seed coat colour of common beans.

Tebou® Ofuku Kintoki®

(n=25) (n=231) (n=35)
L* —0.226 —0.252 0.409*
a* 0.118 0.336 0.081
b* —0.055 0.050 —0.230
Cc* —0.195 0.203 0.029

*. P<0.05, Beans were harvested in 1993.
® Except ‘Gintebou’, ®; Except ‘Fukushirokintoki’.

bohTwied, RRAEEAOEFED a* BCiREE
ZHEBALNT, TXF LEHETRZOEENR
ToTWwilz, ZOX3IEA V5 reATid, BRELPS
E7 OEEPHETL L REHETH 7z,

2, PUPNECRETEREMLOSE
(1) FEEREIC & 2 BRI OHER:

A 27 = A OEBPEMLOREE I DvT, 1993
FEOFCE, &8 UEHEERE) BLUKESE
(4CHRTEE) Z A THRE L7, FTETR Fig. 26 27
T &5, ZMEE b B 40 5 TERAEIHLY 2.8
BT ~EIEL, 7 UUED 60% 22 Tw»ie o
Lo, 0 FTHFTERDIEA TSR Z LEREN
Je. UL, KBTI Fig. 27 0RT & 51, EHER
80 S LAKE % TEBUEMLL O _EFHEE0 & h, FHEFRT 40
OB ETEREIMEAS 2.8 B LEREL B>TWHT
b, TUNERZ60%ICELTEST, +HCiZERDE
ATHEWLDEEZ SN, 72, KEEOHTIETR
FAE I DOBPHEDNED - 1o, SIFETIE Fig. 28 125
T L5, TEAER OBREEIE {, I 40 5
TEBIEMLD 2.8 2R IZIE—FICEL Tw, L
L, bl Tl B AR 40 S CEBEME S 2.5 &
&<, MORBETHEBEMLES 2.7 2823 DI 7%
<, 60 SEEE  TEAEMLO ERBRD 5Nz, T0
L5, ARREFEEOSRETRENFR 4 SBT3
EBWEANELII LD A V7 = A E o 7o, B
BFAEATEY, 7O NEPCTIOLETD 60%%
Bz Ty, HBEHEOEE» S 7 VAT O
EPEATHE bD LB hI,

DL, A7 AOBEIC L ) BIEEICE
D &N i3, FUEPSRHE TIITKESR L3 16 BFRE
THACBRAL TV B8, FWEREETH 7V HTF
O EITEATHE bDOEEZ bNT:, £z, FRHEK
BOBEHETR ORI TEIEME NS < &
b 60% %2 37 VINEDE S N, 1993 FE TIIEPA
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Fig.26. Changes in Weight Increase Ratio by Boiling
(WIRB) of common beans (Tebou group) with
boiling time.
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Fig.27. Changes in Weight Increase Ratio by Boiling
(WIRB) of common beans (Ofuku group) with
boiling time.
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Fig.28. Changes in Weight Increase Ratio by Boiling
(WIRB) of common beans (Kintoki group) with
boiling time.
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Fig.29. Relationship between Ann Yield and Weight
Increase Ration by Boiling (WIRB) of common
beans (Tebou group).

Tebou beans were harvested in 1993, n=34.

Ann Yield(%)

10 | ) 1 1 1 Il 1 1 Il J
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Fig.30. Relationship between Ann Yield and Weight
Increase Ration by Boiling (WIRB) of common
beans (Ofuku group).

Ofuku beans were harvested in 1993, n=38.

M3 S THEBEDT VINEHNF LN, Th b DR
FTIEPEEE2EL T2 Lzd o T, KNP ERH
NPBIZH BB s, T URTEEREOENE
o LRZ, 77Ot -BECX2b004%5
¥, B L FEEAOKDOIEZAHLP, FIEABAIH~
DARDOEL D AHHEE L Tu 3 AREESHEE S iz,
(2) 7 INER L EFE L OFHEIRA R

1993 FWHENEBERBRS B L URBBR ORI S
WizA 7 e XA RRAWT, 7 vINE L BRIt
fRizDVTHE L, ZOER, 7GR LRttt
ORIZIE, FUETIE r=0.812**(Fig. 29, n=34), X
FBETIZ r=0.972** (Fig. 30, n=38), £METR r=
0.496** (Fig. 31, n=26) DEWIEOMEEINSTD &7z,

75 -
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Fig.31. Relationship between Ann Yield and Weight
Increase Ration by Boiling (WIRB) of common
beans (Kintoki group).

Kintoki beans were harvested in 1993, n=26.
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iz, B, SEEOEPFREIZ 1993 FETIX 0 5L
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—7, BREMMELETAEMNE L OfFicy, FTET
r=0.451**, K{EE T r=0.768**DIEDFEEHIFED Sh
7o, EEFETRERELMHEEBREA ST (Table
26), TOERBREES L UCERCLIDER> TR, K
BETEEREEIEL, 7VIFECHRELEHBA
SNIH, I o KEECRRAMEIMEES T IR &
TEEPRETHS RD 51 (=0.783**, 1993 FE&,
n=38), WIKEFRLS 16 R CTIREABT 5 TH S Z
EHMEEEIN, 7, 1993 FEOREETIR T S IEE
& FEAS OMCEWIEOHEEEREE (r=0.801**,n=238)
BEHENTBY, KIGBWEOHEIZIE, Bk 16 K
FEITRT52RABTbAT, —EOBHBREOT TR
7 UWERDET2BWieb0EEZ &Nz, #-T, K
BETIIBASEEIEREES L U7 Y IEEOHIBER
ERoTwabDEEZ SN,

ZDEIET, VT ADRKS X UERFER T
AFEKRELERY, TAFTRERD S OERAKIZIZE
AETTOIRT, BESCHFEET2EEEZEL TiThh 3
53 (B, 1957 ; HE S, 1991b), A ¥ 7 > <A TRE
LUTHEREEED SHP AL (Deshpande and
Cheryan, 1986), SEFfIBE CTHMICET 2 LELNT
W3 (BEES, 1993), UL, 125 <A TREKS
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Table 29. Ann particle size and 100-seed weight of common beans.

Variety 100-seed Weight(g) Ann Particle Size(um)
1990 1991 1992 1993 1990 1991 1992 1993
Himetebou 28.4 28.9 284 25.3 109.9 109.2 108.7 108.7
Yukitebou 29.0 29.1 274 27.7 108.8 109.1 110.4 112.3
Ofuku 65.9 68.0 69.3 71.2 104.9 — 105.2 104.6
Kairyouwase-ofuku 57.1 57.1 59.0 58.9 104.7 — 103.4 102.5
Touya-ofuku 65.6 63.9 68.2 65.9 104.0 — 103.9 101.6
Taishoukintoki 53.6 78.4 73.1 56.2 109.4 118.9 112.9 106.0
Tanchoukintoki 58.9 92.3 91.7 72.1 115.1 124.8 122.0 111.9
Hokkaikintoki 71.4 86.8 89.4 74.0 121.7 124.8 122.9 118.0
Fukumasari — 98.6 86.2 72.9 — 125.5 120.5 111.0
Fukushirokintoki 70.6 82.8 779 70.9 116.6 114.1 110.8 107.0
FRERLEEI I, BECEEsS»D ) R0 0 Vukitebo
EUCBZedb, BARSFTHoREGTIIERE ML 3/ F - Touya~ofuku ’\
WA FEE RT3 b O LEL S, go | 77 Taishoukintokd ‘

3. PrRRCRITTHRENRE
(1) 7rhiEofEfHE=E

AVFURADREICL D, BRES L U7 VH
BOEZERBIZODWTHE®{To/z (Table 29). FTHET
%, TEFT, & TEFT, O, BRES LU
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FTlX, BREOAS W TRESE, ThESR B8
U THERS TR T UREDREWERICH o,
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KEDoTz, FUHEEENEN/NSWIZLEDLL T, TX
Sk, L IZEREEDOYEYT VRETH -1z, TIT,
7R TFORESHNY —> % 19983 FEDA V7 V<
A 3 EEERWTHE L7z (Fig. 32). ZOHER, 97
SRED 112.3um O TEFTL TRAREWT VHRTFOE
G, FHT URE 101.6pm O TREKE) TR
BWT YRFOEEHEE  koTwi, FH7 U HE
106.0pum @ "AKIE®RES, ZEEOFBICMIEL 1228, &
Sy —r e LT TEFT WiEho .

A VF T ADT VR TFONEEMFEE (Fig. 33)
T, BEORL 2 IREL AL, MroElk:
L7ziE2 OREO b OHFRH S, 7 R TFOPEICIX
Fr 7 vRAERCBEs ., LaLl, TXFLHE
T3E, TUVNFONMIEE> TWAHIEEDES BT
ZFEDBEL, Fr7raiid/haE {HZHWERKC
Hol:, AEOFEOMMEE AL TR, 7T
RLIZEBATEL T3 H, Btk AKSaPBROE
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Fig.32. Composition of Ann particle size for common
beans. The average particle size for ‘Yukitebou’
is 112.3um, for ‘Touya-ofuku’ is 101.6xm and for
‘Taishoukintoki’ is 106.0xm.

7D (Saio and Monma, 1993), 7 VR FOAKE IR Z
DEEHEEZ VERENTED6NL I LBHWES N TS
(/PR S, 1992b),
(2) 7 k% L EREOHERER
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HMEOBRICOVWTHE LI-ER, AEOMICIZEDH
BAnF0 6z, FTEHETIE, r=0.606"* (Fig. 34, n=
34) OBFERIEOHEBEMAGZEED 65h, "EFT, B
TBETHREBEOER (r=0.765**, n=31) ZH o7,
KEETIE, r=0.781** (Fig. 35, n=38) DEWIEDHH
BRSO S, "HRBEREIOATHIZHECTH
EREDMER (r=0.869**, n=17) BFW» BNiz, SHE
TH, r=0.735** (Fig. 36, n=26) DEWIEDOHMEBEF
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Fig.33. Ann particles prepared from common beans and adzuki beans.
A:Yukitebou'(mean particle size;112.3um),
B:‘Touya-ofuku’(mean particle size;101.6xm),
C:*Taishoukintoki’(mean partic size;106.0xm),
D:‘Erimoshouzu’(mean particle size;100.7xm).
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Fig.34. Relationship between Ann particle size and 100-
seed weight of common beans (Tebou group.)
Tebou beans were harvested in 1993 (n=234).
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Fig.35. Relationship between Ann particle size and 100-
seed weight of common beans (Ofuku group.)
Ofuku beans were harvested in 1993 (n=238).
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Fig.36. Relationship between Ann particle size and 100-
seed weight of common beans (Kintoki group.)
Kintoki beans were harvested in 1993 (n=26).
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BoTWwdbDEEZLN, TOX5I, FAILCEKCRE
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Table 30. Ann particle size and the composition of particle size for
common beans and adzuki beans harvested in 1993.

Variety Ann Particle Composition of particle size(%
Size(um) 500-150 150-100 100-75 75-60 <60(um)
Yukitebou 112.3 11.3 48.7 244 7.5 8.1
Touya-ofuku 101.6 6.6 39.6 29.7 115 12.6
Taishoukintoki 106.0 8.7 46.3 28.3 9.0 7.7
Erimoshouzu 100.7 6.3 39.1 30.6 11.8 12.2
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Fig.37. Sensory evaluation for preference of mouthfeel
for Tebou-Ann with different particle size.
Comparison between Tebou-Ann with particle
size of 111xm and 118xm (Evaluation Value;0).
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Fig.38. Sensory evaluation for mouthfeel of Tebou-Ann
with different particle size.

Comparison between Ann with particle size of
115ym(Evaluation Value;0).
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4 XOFHEICEEL, BEY A XOh: 3N LEEEE
YLTEETHS LT, £ BT, It
e (1995) i35, BE OBz 8 OEEN
RKEWIEEREL TS,

BIZDPIEIZDOWTIE, —RIZELIPVHDOPFE
haEEZH 25, MTERERELEREISBLI LD
BETHL, BEOMLKEL T, ERIZORE, &
2, AL o TESRSNEH, A3 EREZOMN
RICEVBEZABKREL ER S0, BOLERREE
BETILEND D, TITAETIE, SREEEZNRE
LT, BEOMIEECKE 2FELRIT TS8O
B DWW TRET L, T OEBERIC DWW THETL 72,
%7z, BEMLERCBT2BRAOELICOVWT O
By

B1E REREE

1. geEvs

1992 #~1995 0 4 £z, TEER REER>
+), EREH (EREZEEEELRC L), HIER (&
BT ; BEEL, 1994 £0HHAAE | BaEst) B
L UEPREEER Y v 7 — (KaEHt) cB»THEE
Ehiz, TRESER,, TLiESR, "HIEER, "E
DERFE 4 BE AR EA LR, £/, 19924

A A2 ADOBEIMLEECBEDL 32 ER

~1994 F D 3 FEMIZ, HHERDORRTERE s "X
F&hs), 3H68 SEHRA L., MELSDELEERE
DB SHE, 1992 5F | 24 A5, 1993 £F 5 25 55, 1994 & ;
60 f5, 19954 . 2 HOAEFF 111 mTh oz,

HEERE 2T - L EREFRFS O LR OEFER,
EIBLEKICLUTHEEL, Table 31 &R L7, HEEE
(N:P,Os : K,O kg ha™) 1%, +EES | 40 200 : 112,
RS ;36144 184, EJIEEE 50120 : 70, BfE
EEEY Y —36:108:84 THoTe, 228, FEHIINE
LT oo EHE T COERECHERFEL, N#E1
FLRZ S ETo 72,

2, P - AIEFE

HhE, FEKS, U7 EEER, BIUOTFUrTSY
EERR, E2EBIVUEIZLFEKRICLTHELE,
EEaiE, REOBELERELLEFERZ, 1HKTO6
mm¢ ODRERFIE LICEE (Hhk), APaERT (R
HEE TC-1800 MK II) 2T, L* {#, a* {8, b* &
% 18RHC D & 20 B (BFIVELIZEEDH 2 EIE T 40 )
HEL, B2ELFERKCCEZER L.

R, 25°CT 18 B4 A > UK IC BEE D TFE
PR L FERSICOEL, SRYERICHT 2B
MEROHEL LTEH L,

WA (WIRD &, 32 100 $i% 350ml DA # >
LA 25°CT I8 FEBE L, FB2E LRk LTE
U7z,

VR IE, FFE 100 B2 %2 350ml DA F >3 Hki 25°C
T IS BEIBEE, A — 27V —7ICk ) 98CT20 9%
PUCHREL, 2 E R U CEREINL (WIRB)
EEELL, kB, RAREET BT 570, AR
Fohy 2 AR ER 6 Fet L Lz,

Table 31. Physicochemical properties of soil( 0-15 cm) in the experimental plots
at Hokkaido Agricultural Experiment Stations.

Location Soil pH Truog PO CEC Ca Mg K Total-C TotallN C/N
Texture* mg kg™! cmol(+)kg™! cmol(+)kg™ g kg! g kg™

Tokachi SL 59 43 . 16.0 36 05 0.3 38.1 2.0 18.9

Kitami L 54 73 35.5 79 1.0 1.2 64.0 6.2 10.3

Kamikawa(Shibetu) CL 51 240 13.5 46 08 038 10.2 1.3 7.8

Kamikawa(Pippu) SL 6.1 510 15.0 53 20 12 24.8 1.9 12.8

PGRC C 5.7 271 20.4 101 24 0.7 59.0 5.6 10.5

*Based on Japan Agricultural Society System.
PGRC; Plant Genetic Resources Center.
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Fig.39. Relationship between seed coat colour and boiled bean colour.
Kintoki beans were harvested in 1994 (n=460).
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Fig.40. Changes in the seed coat colours with boiling time.
Kintoki beans were grown at Tokachi Agricultural Experiment Station in 1994.
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Fig.41. Changes in the seed coat colours during preparation of seasoned boiled beans.
Kintoki beans (‘Taishoukintoki’,'Fukumasati’ and ‘Hokkaikintoki’) were grown at Kamikawa
Agricultural Experiment Station and Plant Genetic Resources Center in 1994 (n=6).
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Fig.42. Changes in the seed coat colours of normal and discoloured seeds during preparation of seasoned boiled beans.
Kintoki beans were grown at Tokachi Agricultural Experiment Station in 1995.
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Fig.43. Coefficients of variance for seed coat colour of
normal and discoloured seeds.
Forty seeds of ‘Taishoukintoki’ harvested in
1995 were used for the calculation,
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Fig.44. Coefficients of variance for boiled beans colour
of normal and discoloured seeds.
Forty seeds of ‘Taishoukintoki’ harvested in
1995 were used for the calculation.
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Fig.45. Force-deformation curves of boiled beans.
Hardness of cotyledon was measured as a maximum force of compression by
plunger of 11.25mm in diameter,and hardness of seed coat was measured as
a maximum force of sticking by plunger of 2.50mm in diameter.
A:Surface of sample, B:Position of plunger end at maximum compression.
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Influence of boiling time on hardness of boiled beans.

Kintoki beans were grown at Tokachi Agricultural Experiment Station in 1994.
[A]; Hardness for cotyledon, [BJ; Hardness for seed coat.
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Fig.47. Changes in rate of unbroken beans with

boiling time.

Kintoki beans were grown at Tokachi Agricultural
Experiment Station in 1994.
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Fig.48. Changes in Weight Increase Ratio by Boiling
(WIRB) with boiling time.
Kintoki beans were grown at Tokachi Agricultural
Experiment Station in 1994.
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Fig.49. Relationship between hardness of boiled beans and Weight Increase Ratio by Boiling (WIRB).
Kintoki beans (‘Taishoukintoki’)were harvested in 1994 (n=60).

[A]; Cotyledon, [BI; Seed Coat.
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Fig.51. Most important item for sensory evaluation.
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Table 32. Sensory hardness of boiled and seasoned beans.

Cotyledon Seed Coat
Standard Comparing Objective Subjective  Disagreement Objective Subjective  Disagreement
Variety Variety Hardness(N)? Hardness® (%) Hardness(N)® Hardness® (%)°
Taishoukintoki Taishoukintoki 2.5 1.19%* 3.2 0.7 1.23** 6.5
Taishoukintoki Taishoukintoki —35 —0.61** 3.2 -12 —0.52** 9.7
Fukumasari Hokkaikintoki —4.2 —1.42%* 19.4 —-15 —1.31** 12.9
Taishoukintoki Fukumasari 10.8 1.13** 12.9 1.8 0.81** 12.9

a. Difference of hardness measured by rheometer between standard and comparing varieties.
v Difference of hardness obtained by sensory evaluation between standard and comparing varieties, —3; very hard, 0;same,

+3; very soft, **; Significantly different at P<(0.01.

° Percentage of panelist who'’s evaluation disagreed with the hardness measured by rheometer.

BCHE L 2B EIcIE, DRSO T 7 AF v —R
K, BRECERNDS LY, BHEC L ZHHEROE
TreoEholzbDEFEZ 6N,

4, ERBEOTHER
(1) EEEORMEES L UCFEREER

1992 F~1994 Fic HHFBER THRE S W - EREEH
W, MEBLUCEXMOBMEE LB L ER2
Table 33 IR L7, EERKETH 5 "AEERKF DEH
BEICHEN, TR TR TIERS X CEREREE L Y&
WEENC H D, TtiEERE, B LU TRTESE TREV
EEE b7, B, BEIOTFERS L UERHREE
id, TtiEEEF) B X0 TRTESE L ORMIC 5 %kUE
TEEENED SN, £, (B TRfLoSEICH
NEEESEEICEL, WTROERTH EEEREEH
BwEwSBEnbol, TOLI K, BREEICRR

Bic X D EEFRED SN, BAFNCAIET 5 L2k D,
SIEEEE I VBRI TESZLDEEZ SN,

Kz, BIEEL—EOEH S SIET R/ OW
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Table 33. Differences in hardness of boiled Kintoki beans differing varieties and harvest year.

Variety Year Cotyledon Seed Coat Percentage of 100-seed Weight

Hardness(N) Hardness(N) Seed Coat(%)* (2)*
1992 37.9 5.6 6.1 73.1
Taishoukintoki 1993 35.5 6.1 7.0 56.2
1994 50.5 8.2 7.4 49.7

Mean=+SD 41.3**+8.1 6.68°+t1.4 6.984+0.7 59.62+12.1
1992 31.0 46 5.5 86.2
Fukumasari 1993 37.8 5.5 5.8 72.9
1994 35.5 5.5 6.7 56.6

Mean=+SD 34.88+3.4 5.28£0.5 6.0°10.6 71.9°+14.8
1992 37.0 6.0 6.1 89.4
Hokkaikintoki 1993 44.7 7.8 6.4 74.0
1994 58.3 9.4 7.3 59.3

Mean=®=SD 46.7°1+10.8 7.8°+£1.7 6.62+0.6 74.3°+15.3
1992 38.5 6.1 6.1 91.7
Tanchoukintoki 1993 46.3 74 71 72.1
1994 52.7 9.9 7.5 55.0

Mean=®SD 45.8°£7.1 7.8°+1.9 6.96+0.8 72.9°+18.3

Means which share no common following letters differ significantly at P=0.05.
Kintoki beans were grown at Tokachi Agricultural Experiment Station, *; Dry weight basis.
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Fig.52. Differences in hardness of boiled beans of
‘Taishoukintoki’ between different
growing locationcs.
Kintoki beans were harvested at Hokkaido
Agricultural Experiment Stations in 1992.
PGRC; Plant Genetic Resources Center.
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Table 34. Correlations between hardness
of boiled beans and weather factors.

Factors Cotyledon Hardness Seed Coat Hardness
Mean Temp. 0.398 0471
Temp. Difference —0.100 0.134
Rainfall —0.945** —0.832*
Sunshine Hours 0.833* 0.864*

* P<0.05, **; P<0.01, Beans were harvested at Tokachi
and Kitami Agricultural Experiment Stations in 1992 to
1994. Data for weather factors from 2 weeks to 6 weeks
after flowering (30 days) were used for the calculation.
Mean Temp.;Average of daily mean temperature, Temp.
Difference;Average of daily difference between maxi-
mum and minimum temperature.
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Table 35. Correlations between characteristics related to hardness of boiled beans of ‘Taishoukintoki’.

Seed Coat 100-seed Percentage of Protein Starch

Hardness Weight Seed Coat Content Content
Cotyledon Hardness 0.835%* —0.421** 0.387** 0.593** —0.579**
Seed Coat Hardness —0.613** 0.597** 0.549%* —0.604%*
100-seed Weight —0.918** —0.467** 0.444**
Rate of Seed Coat Weighth 0.372%* —0.346%*
Protein Content —0.673**

#*. P<0.01, Kintoki beans were harvested in 1992 to 1994(n=381).
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