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HOE TAFBLIUA 7 ADORBMERICE T ML EOZES)

BB 5~ AHOEERR, THREEICED S
e D EROEENNZ T, £EHES X CIEREO
[SEEGEOHECIVEZLIEHT S, 7AFICHLT
1%, 1993 FEDEEED 33,000t TH -7z DI L 1995
FETE 78,000t Lo TBY, A 7 < AL T,
1994 D 16,600t 123f U 1995 FEH342,300t £ 2> TH
D (AAEEESHS, 1998), winhd 2FEHU EOKE
BEENALONDE, —RC, BERETCRGREDOREFRY
AEPINEEN S0, REER T AEERERNCHS
AIRE R BT ORE L E EN TV 5,

EE, A—A P2V TREBILZTAFOEEZR, R
RS X 2EEIZH 5 b DD, 1995 F Tl 500t, 1996
FETIZ 1500t, 1997 F£T1Z 2000t GEE) LHEIMERICH
Y (Desboroug and Redden, 1998), % DKXERS D
HTHLEEOT—7 v b &IE, XVERETEED
BEENRTWSE, Lrl, F—A MV TOEEFET
» % "Bloodwoody E HEDFERETH 2 =V EYV =
o A O FEFFECBE§ 2 B LB v, T,
JL¥EEIC BT 57 X F ODIERERL, 9 A THEOWER
RETHhA2DIIHL, F—APZVT7TIX2A~4 R
DI TOEERLSELHHTHY (Desboroug and Red-
den, 1996), WEHDOHRELRBIIFICEERLET 3,

ZITEHRETR, NER2ERCOLLEZ7TAFBLY
4 7 = XA ORFEGER BT 2 TR EOZEE
DWTHRETT 3 L3k, IFRRESEERRSINIEE
KWRIFTHEBICOWTHE L, 351, A—A 2
FTREENTAF 2HEBEIIOWT, ER3RETE
BLIBOTERES X UEROEICOVTHRETL
jz.

B1E RERLE

1. RHARTEER
(1) HEREB & UG

1995 E+BFENFEME "2V Ty a7 X, (M
;1996 £ 1 B~1997 € 10 A, JAFEHTHE D),
1996 FE-HRE PNEF S HTEE T K IESRRF ) (RRGHRRE 5 1997 &
1 A~1998 £ 10 A, JA F=ERTFRTEM), 1997 FBE
PEERE ") £y av R, BT 1998 F1 8
~1999 £ 10 A, JA FEHTFRES) B & U1 1997 FE+BE
MEGEETE "SF T, (BrEHAR | 1998 &1 B~1999 &
10 A, JABEBRRES 2ALT, WERN2 & T

O, ROEZGTIHERABREZTo> 7. BERMGFELT
X, 5°CIEHRE, EREEERNT, 15°CHUT), &g
B (AR BLUREERER (REEH&)IIK, 1995
FETAF 1EHOA) TIHE L1, QFEFEL LT,
BEOREBEETDH 2 #EBK 30kg), #iE7 4+ V4 (B
20.0dmm RV ZFLvreF 4oy - RVFHLE=YF
V) BRI EHRK (400g) BIUBIE7 « VA THE
e HEBRE CERFftz—Y V) 2HALL
HZEX (400g) @ 3 ThHo7z, HHREA L LTI,
BESRE (30, 195 FE7AF 1EHIX 408 &
BERRE (30E) 2HAEDLE 9MEKX (1995 FE
TAF1FEHIR 12AEX) %2, 3ABCREEERLS
WEfTo/. B, 2FBHEchD, REFEEOR
EEIUVEBER, 05F T ol—TCEHELL
(Table 36).

(2) 537 - BIEFHE

BhE, Yo7 EEE, FTrUEEE, HERE
BHE, WAEMNEE (WIRD B & CEBEEBEES X, F2
BEBIUEIZLRBRCLTHEEL .

FHEASE, 105°CT 24 RO ERORIEIC
kX DRDT,

FEHERZ, FE 100 K% 100ml O A F > FZHATE S
Bl —F F N EIcBE %,25°CT 72 BREHROF
FHOEEREHRLT.

BEREEE (EC) X, BokighnEbRIER O BEFERE % B
INL, ECA—F—Ic X DHEIELT,

EEARapaEH GERER TC-1800 MK 1I) #H
WC, TAFRE2EBLRARIC, 1 V7 U ARELE
& FERRIC R THRIE L 72,

HPUEMNL (WIRB) 3, A — b2 v —72EFERALT,
7 A FIZ9CT 7043, FIF 25°CT 18 IRk I
98°CT 40 43, £R¥iF 25°CT 18 MK 98°CT 20
SEHL, E2ELEBICLTER L,

E7 o, EREHTERLLETAFBLUFTIED
WT, B2EERRICL THREL,

7 UhifER, EROZKETEONIET VEANT,
HoELRAKICLTHEIE L.

BEAMOWEEL, LRFGTEALLESRHICONLT,
FBHrELRBRICLTHEIZELE.

7 F UM, < AERBOBRREA — 7 v —
7THE (120°C+2043) LTF v 7y 2ba w4,
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Table 36. Temperature and relative humidity(RH) during storage.

Low Temp. Storage

Normal Temp. Storage

Tokyo Normal Temp.

Temp(°C) RH(%) Temp("C) RH(%) Temp(°C) RH(%)

Jan.-Mar. 2.3 66.3 2.8 55.6 10.3 53.5
Apr.-Jun. 11.0 71.4 139 70.0 18.8 71.0

1996 Jul.-Sep. 13.7 73.2 19.3 76.1 23.6 72.5
Oct.-Dec. 6.3 69.1 2.5 66.8 14.6 52.1

Max. 15.1 77.8 26.0 82.3 26.2 88.5

Min. 0.4 57.0 —55 49.7 8.0 33.0

Jan.-Mar. 3.0 69.8 1.1 66.4 — —
Apr.-Jun. 11.7 74.6 15.3 71.4 — —

1997 Jul.-Sep. 13.3 72.8 18.0 74.5 — —
Oct.-Dec. 6.9 69.4 2.8 719 — —

Max. 141 79.4 27.2 88.3 — —

Min. 1.3 56.6 —5.7 54.7 — —

Jan.-Mar. 2.8 68.9 1.2 69.2 — —
Apr.-Jun. 12.4 73.2 15.8 72.6 — —

1998 Jul.-Sep. 14.5 785 19.8 76.4 — —
Oct.~Dec. 7.0 71.7 2.2 70.9 — —

Max. 17.2 89.9 27.3 89.0 — —

Min. —-0.1 55.9 —5.5 56.4 — —

Jan.-Mar. 2.7 71.3 0.5 69.9 — —
Apr.-Jun. 11.0 74.0 15.6 73.6 — —

1999 Jul.-Sep. 125 71.1 22.0 69.7 — -
Max. 14.9 81.6 28.7 91.1 — -

Min. 1.1 62.3 —44 52.8 — —

5% nay7is—+¥ (pH 4.8 B Buffer, 1 x10* U/
g, FHEENE) BIU1%BMES0T 7 —+¥ (pH4.8
E¥f2 Buffer, 10104 U/g, +H &%) kb 77
VBIUY R BERHEE (F40°C-—HR) L, 80%=
¥ —IVTEEREES (AIS) 2887, 7+ b g &k bk
BEgEE R e AIS RIEKICERE L, —MERICKEE
~Z7F > (WSP) 2l U7z, BE% A 4 &tk ct
DEeHEE, 0.4%~FV AT U VBT MU T AICEHEL,
—WrERIC ) VBTS2 > (PSP) RHH L7,
B %A A KT Y, 0.05 NERICER
L, A=+ 27V —7ZR»TISCT 1 BERIMELL, EEE
Al 7 (HSP) ZHitH L7z, =27 F > O&HH
Bk, D-AZ7vurBiriE8mEL LT, 2N
V—nEEic L DREIEL .,

2. A= PS5 TFEFTIFDMISHE
(1) RS & UBrESEG

197 FWCA—RA DT VT e 24 —> X T > FHITYLEE
ahiz, T2V EY a v X, BLU "Bloodwood, % H#5
Ufe, IR A NI 7T A+4& 20kg #,40 Y v b VD
BERIF S AWCAR, 74— AT FKRESN MO
10°CB L U0 CHOERE TR L /2. BFE ¥ 7 4121,

BERELL-ERE2ES2Y Yy FVOFRETHEL,
HHERE (RH)65% Z2H#EREL 72, 6 & BREFEZOFELN,
BERERBDOIHOORT VS, L RAEFREOS
WETORSHBM, —ISCTHRE L, WEEDFER
BB L UIMTREERE, PRERICBVLTHTLL.
(2) &4 - BIEFHE

BhE, FEKSS, ERENE (WIRB), 7 rhiE,
BEABLUET VA, FIELAERCLUTHELL.
(3) >&ET7 oL
BERBICAVIEORT ViR, A—A 5V TEED
HAEADHMEFEEHCRTELMI L., 88 b
400g % AV, EILRED 7= D BRI —BS A2z 7z
#, BOMEAL, ¥YID 2 2ETo7%. FEBHSICEK
bl L 2R LI, 400g OWEEENZ, DRT
> OREESTEE T % £ TE BTz, D2&ET Y
ORAER, KASEEHPEBEIC L2 L5 CHEL
jz. DET VLI ELUKRMB L URKER % Table
37Uz,
4) ERERBR

F—=A+2 Y TEEOBEA 20 & (FHEH 46.5 1%,
T T5%) B, T—NFa—A b ETVZA D
Vy YOHE LEEDF —A F T YT A 20 & (CEHYER
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Table 37. Cooking condition of adzuki beans stored
for six months.

Variety Storage Cooking Final
Temp. Time weight
(9] (hrs:min) (g)
Erimoshouzu 10 3:15 1260
Erimoshouzu 30 4:30 1280
Bloodwood 10 3:40 1250
Bloodwood 30 4:50 1270

Initial weight of each sample was 400g,
the same amount of sugar was added respectively.

33.4 7%, HERY) B NFNE LT, BRERER 2T /2.
DORETOBANCEAL T, BIE 3 K#Bl%E (Gacula
and Singh, 1984) IC& V{To7., BrERBOE 1 KR
LT, BrEBo@ETw, F2ERETE, &
W, B, Y, BAB XU R OWTHEL I,
¥z, DET7 ORI, FEEEFAEL 2 HERAME
FEEEBIC L - THFMa sz,
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BLE BREIUER

1. BHEEBRRICE I 3NISEDNTE
(1) 7XFomIFEoZEt

VR 2 E2EBEFE 21 A BE) Lz, 7 X% (1997
FRE) OTERE, HSEFEERL XUk - ERAFED
EZE Iz DWW, Table 38~Table 40 23R U 7>, <A
FEEL RS MEFEOE{LI/NE o7z, 5°CEHE
BEOEZEXEMBLE L TEREZHRIT L, TORBR,
FRIFIFEBEETKRE{ETL, BEEAII L E, a* {E
b*fHOWTN DY, EBEEETHOT»IZ, EREETK
Z{ETLTW, KFROLThOEFEETS, KEK
TETLTwe, BEEERSPEREER (EC) i3,
HEEETAR { EREL T, WAL ERARE
TETI2ERCH o728, ETOBEZLITHTH-
7o, BREBEOEMEMIER 7 VINFERIKEJETL,
EREAEEOEMEME I DL THRBR ThTHIET
PR LN, BB, BRERT VAUEBLT, 78
28, 77y, L Vv RS EERICIIERES

Table 38. Characteristics related to the seed quality of adzuki beans stored for 21 months.

Storage Packing 100-Seed Germination Seed Coat Colour
Form Weight(g) (%) L* a* b*

Vacuum 14.2+0.2 97+2 28305 17.7£0.4 12.2+0.7

5°C Sealed 14.4%+0.1 97+1 28.24+0.6 17.4%+0.3 11.8+05
Paper Bag 14.3%£0.1 963 28.1+0.5 17.7£0.3 11.8+0.4
Vacuum 14.4+0.1 94+5 28.2%+0.6 17.0+0.5%* 11.6%+0.8*

Low Temp. Sealed 14.4+0.2 93x1 27.1+0.6%* 17.0£0.4** 11.44+0.4**
Paper Bag 14.4+0.1 91+2 26.3+0.6%* 16.7x0.5** 10.8+0.7**
Vacuum 144403 79+£5%* 27.1+0.6%* 16.6+0.5%* 10.5+£0.6**

Normal Temp. Sealed 14101 T4E2** 26.2+£0.5%* 17.1£0.5%* 10.4+0.6**
Paper Bag 14.3£0.2 75E1** 245x0.6** 16.1x0.5** 9.1£0.4%*

Adzuki beans were harvested in 1997.

* **. Sionificantly different from 5°C * Vacuum Pack at P<0.05,or P <0.01.

Table 39. Chemical composition of adzuki beans stored for 21 months.

Storage Packing Moisture Protein Starch Fat
Form (%) (%) (%) (%)
Vacuum 15.8+0.1 24.7+0.2 48.8+0.9 0.51£0.02
5°C Sealed 16.0£0.1 24.8%+0.1 49.4%0.5 0.51+0.02
Paper Bag 13.54+0.1*%* 24.8%0.1 47.83+0.8 0.50%0.03
Vacuum 15.8%0.1 25.0+0.2 48.1+0.2 0.53+£0.02
Low Temp. Sealed 16.2+0.1* 25.0+0.1 48.11+0.6 0.52+0.01
Paper Bag 14.5%0.2** 246101 48.1+0.1 0.52+0.03
Vacuum 155%0.1 25.01£0.3 47.8+1.3 0.531£0.02
Normal Temp. Sealed 15.41+0.3 25.1%0.3 48.2%+0.6 0.52+0.01
Paper Bag 13.2+£0.1%* 24,71+0.1 48.2+0.6 0.51+0.02

Adzuki beans were harvested in 1997.

* **. Siomificantly different from 5°C * Vacuum Pack at P<0.05,or P<0.01.
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Table 40. Characteristics related to the cooking quality of adzuki beans stored for 21 months.

Storage Packing DSSW EC WIRI WIRB Ann Yield Ann Particle

Form (%) (mS.”cm) (%) Size(um)

Vacuum 1.13+0.01 1.37+0.01 2.35%0.01 3.01£0.04 63.4+0.5 105.6+1.1

5°C Sealed 1.17=0.01 1.42+0.02 2.34£0.01 3.00+0.01 63.7+0.4 105.91+0.3
Paper Bag  1.14£0.02 1.4840.03 2.3320.01 3.01£0.06 62.9+1.2 106.0+1.0

Vacuum 1.26£0.01 1.58+0.04 2.35+0.01 2.961£0.02 62.3+0.2 105.6%0.2

Low Temp. Sealed 1.3840.01 1.74£0.03 2.34%0.01 2.92+0.01 62.0+0.3 106.1+0.4
Paper Bag  1.28+0.02 1.72+0.07 .3310.02 2.83+0.017* 602+21 105.6+0.7

Vacuum 1.95+0.27**  2.35%£0.31**  2.3420.01 2.55%0.01** 47.8x1.7** 105.9+0.2

Normal Temp. Sealed 2.15%£0.30%*  2.53%0.34**  2.31+£0.01** 254F0.04** 44.6F1.6** 106.7£0.1
Paper Bag 1.671+0.08* 213£0.11**  2.32+0.01**  2.44x0.05** 43.11+0.8** 106.4+0.3

Adzuki beans were harvested in 1997.

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

WIRB; Weight Increase Ratio by Boiling.

* **. Significantly different from 5°C « Vacuum Pack at P<0.05,or P<0.01.
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Fig.53. Changes in moisture content of adzuki beans harvested in 1995.
A: Differences between storage temp., B: Differences between packing form.
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Fig.54. Changes in moisture content of adzuki beans harvested in 1997.
A: Differences between storage temp., B: Differences between packing form.
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Fig.55. Changes in Weight Increase Ratio by Boiling (WIRB) of adzuki beans harvested in 1995.
A: Differences between storage temp., B: Differences between packing form.
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Fig.56. Changes in Weight Increase Ratio by Boiling (WIRB) of adzuki beans harvested in 1997.
A: Differences between storage temp., B: Differences between packing form.
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Fig.57. Changes in Ann yield of adzuki beans harvested in 1995.
A: Differences between storage temp., B: Differences between packing form.
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Fig.58. Changes in Ann yield of adzuki beans harvested in 1997.
A: Differences between storage temp., B: Differences between packing form.
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Fig.59. Changes in the seed coat colours of adzuki beans harvested in 1995.
A: Differences between storage temp., B: Differences between packing form.
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Fig.60. Changes in the seed coat colours of adzuki beans harvested in 1997.
A: Differences between storage temp., B: Differences between packing form.
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Table 41. Characteristics related to the seed quality of Tebou beans stored for 21 months.

Storage Packing 100-Seed Germination Seed Coat Colour
Form Weight(g) 9) L* a* b*

Vacuum 275+0.7 98+t1 76.4*1.1 —0.03+0.16 9.3£0.9

5C Sealed 27.5+0.3 97+2 75.71£2.1 —0.01+0.21 9.4+0.8
Paper Bag 279405 98+1 75.7t1.5 —0.05+0.16 9.5£0.7
Vacuum 27.81+0.2 9742 76.0+1.2 —0.05+0.22 10.0£0.7*

Low Temp. Sealed 27.91+0.1 97+2 755+1.9 —0.09+0.19 10.2+0.8**
Paper Bag 27.8+0.3 962 75.7+1.3 —0.10+0.12 10.1£1.1%*
Vacuum 27.81+0.3 94+1 75.2+1.6* —0.09+0.25 10.7£0.9**

Normal Temp. Sealed 27.91+0.3 911 75.3+1.4* —0.15%0.29 11.1+1.0%*
Paper Bag 27.51+0.2 86+ 4** 75.2+1.2* —0.19+0.15* 11.8+1.1%*

Tebou beans were harvested in 1997.
* **. Significantly different from 5°C * Vacuum Pack at P<{0.05,or P<0.01.

Table 42. Chemical composition of Tebou beans stored for 21 months.

Storage Packing Moisture Protein Starch Fat
Form (%) (%) (%) (%)
Vacuum 14.0+0.1 25.7%0.1 41.0£0.8 1.42+0.06
5°C Sealed 12.8£0.2%* 25.81+0.2 411+09 1.41+0.05
Paper Bag 13.84+0.1 25.4+04 41.0£0.8 1.45+0.03
Vacuum 13.94+0.1 25.3+0.1 41.9%0.1 1.424+0.02
Low Temp. Sealed 14.14+0.1 25.71+0.1 41.8+0.1 1.41+0.01
Paper Bag 14.5+0.1%* 26.0£0.1 41.3£0.7 1.4240.01
Vacuum 14.2%0.1 25.6+0.1 405+1.0 1.46+0.01
Normal Temp. Sealed 13.9x0.1 25.2x0.1 40.2x1.0 1.45%0.01
Paper Bag 14.0%£0.1 25.6+0.1 40.3+0.1 1.43£0.01

Tebou beans were harvested in 1997.
* **- Significantly different from 5°C * Vacuum Pack at P<0.05,or P <0.01.

Table 43. Characteristics related to the cooking quality of Tebou beans stored for 21 months.

Storage Packing DSSW EC WIRI WIRB Ann Yield Ann Particle

Form (% (mS/ecm) (%) Size(um)

Vacuum 0.76+0.01 1.31%+0.02 2.28%0.01 2.85+0.02 60.1+1.4 126.8+0.4

5C Sealed 0.75+0.01 1.34+0.07 2.27%0.01 2.86=0.01 59.81+0.6 126.7+0.4
Paper Bag 0.82+0.05 1.37+0.10 2.27+0.01 2.860.01 59.7£1.9 127.2+1.1

Vacuum 0.751+0.04 1.35+0.01 2.2810.01 2.79+0.03 56.8£1.3 127.1+0.1

Low Temp. Sealed 0.85+0.06 1.40%0.06 2.27%+0.01 2.76-£0.03* 57.9+0.8 127.4+0.1
Paper Bag 0.8210.08 1.38+0.06 2.260.01 2.63+0.05**  56.0+0.1* 1274104

Vacuum 1.07+0.14 1.63+0.14* 2.2530.01* 2.44+0.01*%  454+16** 127.3+0.9

Normal Temp. Sealed 1.02£0.05 1.584+0.01 2.26£0.01 2.44£0.03** 47.1£05%* 127.3£0.7

Paper Bag 1.43£0.22% 1.90£0.21**  224%0.01** 2.324+0.01**  349+%16** 128.3+0.8

Tebou beans were harvested in 1997.

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

* **. Significantly different from 5°C + Vacuum Pack at P<0.05,or P <0.01.
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A: Differences between storage temp., B: Differences between packing form.
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Table 44. Characteristics related to the seed quality of Kintoki beans stored for 21 months.

Storage Packing 100-Seed Seed Coat Colour
Form Weight(g) L* a* b*

Vacuum 63.3+1.0 27.8+1.9 21.0+2.7 50108

5°C Sealed 3.21+0.6 27.3+2.1 209x1.8 5.2%0.9
Paper Bag 62.9+0.5 273+15 209+1.4 5.2+0.6
Vacuum 62.51+0.3 27.3+1.7 19.9x2.7 4.7+0.8

Low Temp. Sealed 64.0£0.6 26.4+1.4* 20.7+£2.3 5.0+0.9
Paper Bag 62.91+1.2 25.9+1.4%* 19.2+2.4% 54+1.4
Vacuum 62.3+1.1 268+2.1 20.6%3.6 4.9%1.0

Normal Temp. Sealed 63.21+0.5 265+2.0* 204£1.7 5.81+0.9**
Paper Bag 62.5+0.8 26.3+1.3** 18.4+2.0** 55+1.1

Kintoki beans were harvested in 1996.
* **, Significantly different from 5°C = Vacuum Pack at P<0.05,or P<<0.01.

Table 45. Chemical composition of Kintoki beans stored for 21 months.

Storage Packing Moisture Protein Starch Fat
Form (%) (%) (%) (%)
Vacuum 13.0+0.1 24.2+0.3 42.8+0.2 1.234+0.01
5°C Sealed 13.4%+0.1% 24.0+0.8 43.24+0.6 1.224+0.01
Paper Bag 11.7+0.2%* 24.31+0.1 42.3%£05 1.20+0.01
Vacuum 14.02-0.1** 25.0+0.3 42.24+0.6 1.2140.02
Low Temp. Sealed 14.1+£0.1%* 25.3%£0.1 42.24+0.4 1.21+0.02
Paper Bag 14.2+0.1%* 245106 42105 1.24+0.03
Vacuum 14.3+0.1%* 24.710.9 42.3%0.5 1.23+0.02
Normal Temp. Sealed 13.9+0.1%* 247106 42.7+0.2 1.24+0.02
Paper Bag 14.50.1%* 24.2+0.7 41.7+0.7 1.24+0.02

Kintoki beans were harvested in 1996.
* **, Significantly different from 5°C * Vacuum Pack at P<0.05,or P<0.01.

Table 46. Characteristics related to the cooking quality of Kintoki beans stored for 21 months.

Storage Packing DSSW EC WIRI WIRB Hardness for Hardness for
Form (%) (mS/cm) Cotyledon(N) Seed Coat(N)
Vacuum 0.86£0.03 0.8310.04 1.97+0.01 2.30%0.03 44.1+0.1 7.45+0.24
5C Sealed 0.93+0.10 0.91+0.02 1.96+0.01 2.28+0.01 449+1.1 7.66+0.20
Paper Bag 0.90+0.01 0.95+0.12 1.99+0.01 2.31+0.02 45.1%0.9 7.15x0.30
Vacuum 0.931+0.07 0.93+0.07 1.9440.01* 2.22+0.01* 49.1£0.8%* 9.33+0.19**
Low Temp. Sealed 0.90+0.01 0.87+0.06 1.95+0.01* 2.21+0.01* 49.91+0.3%* 9.06£0.11**
Paper Bag 0.97£0.07 0.90£0.01 1.93+0.01**  2.220.04* 49.9+0.6%* 9.36£0.44**
Vacuum 1.19£0.06** 1.15+0.05** 1.93X0.01** 2.20:£0.01** 50.2+0.3%* 9.461+0.25**
Normal Temp. Sealed 1.09+£0.02* 1.07+0.03* 1.93+0.01** 2.17+0.01** 51.9+15%* 9.90£0.09**

Paper Bag 120£0.13**  1.13+0.04** 1.92X0.01** 2.19%0.03** 56.9£0.8** 10.42+0.11%*

Kintoki beans were harvested in 1996.
DSSW; Dissolved Solid in Soaking Water, WIRI; Weight Increase Ratio by Imbibition, WIRB; Weight Increase Ratio by Boiling.
* *#*. Significantly different from 5°C * Vacuum Pack at P<0.05,or P <0.01.



Wi 7 XFBEIUA 7 U= ADNMIRE L ZOEBERCET 2915 67

i, L* EPEREES L UEREEOEHKX LB T
bFDIET, a* EXEEREES L VEBEEOHEX
ThTPETL TWwiz, b* HREEEEOEHRX T
HEPIZERL Tz, KGR TFhOEEEFICHE
Biisa o, FEEHC L3 —E0ERRRAD 5
ipol, BEEERSPESGHE (EC) REEEE
TLERT 3EECH o Tz, WAk, EEEES &
UHBEETOTMCET T 2Emcbolz. BEREM
HREREES X UEREECETHRD shl, EH
WOBEICBEL Tk, TS, EEHLHEREES X
VEBEECLRL, RCERERECBT 5 EENEL
o, BB, Y08, Fry7y, gHEHLwo k2
BAEERPENEICIITREFIC L 2E2RFED o NE
hoiz,

Kz, FRER O REREOZEIT DWW TRET L.
BFEGARRIC 3810 2 k5 D% (Fig. 65) KDV TH 5L,
BRI & AT, 5°CIEERETIIAE ZEENA
i, PRETTAEACH- ., BESES L UER

BETLSLOEEHNASNIH, 5°CHEEEL IS
PRLERETAERICH o, BERREIC L DHEITIE,
HEERPEHRICHS, RERTRIERNRBEOXZELZ
FRTVIOEERRE» o7,

BFEGRTR I B 2 BN OZE(L (Fig. 66) iIcDw
TH3E, FEEC X AHETIE, BFEREECBVWIR
bARELREBSAHSN, IFE3 »BEH 1997 %4 A) »
SETULR., EEREETHEIRE 12 HE (19981 F) X
BETIRETBRRAE L Ro Tz, 72, 5°CERE
THBRRZIWETHASNID, TOEENE»oT:,
BERRRC X HHETIE, BrEi12 HE (1998 %1 A) 2L
BETid, EEXPEHKPHEERKICHAPRFEWERI
Hoieh, TOERFbLTHTHo.

IEARC BT 2EREEDOZE (Fig. 67) Ic2WwT
»3 L, FEREERE TCONBETHRLICLERESAS
h, FREBENEVWEL LREOBESKE L7, @2
BREIc & 3 HE TR, MERPSEZRPEHRICHAR
REWERICD 57, TOERDLT L ThHol, B

16 [A] 16 [B]
15 | " 15
1L e e 14 | —
~~ —_ x —"
K 13 ¥ T
i .
12 r 212 f
st . 211 }
—0—5°C Storage —0—Vacuum Pack
10 10
—a—Low Temp. Storage —— Sealed Pack
9 —=x%—Normal Temp. Storage 9 —x—Paper Bag
8 ] 1, 1 1 L L 3 J 8 1 1 1 1 1 1 1 ]
& @ &9 @ &, &, &, 9, 9, 9 9 &9 <9 &, &, &, &, 9,
2 T 2 %@ %% B O 9, % % e %@‘5 % 9 2, %,
Fig.65. Changes in moisture content of Kintoki beans harvested in 1996.
A: Differences between storage temp., B: Differences between packing form.
27 r [A] 27 r B]
25 25 F
5
0 23 Ft&f?=qh=&:2::C:;:3 023 F =
X i
% \x____x\x 8 % ¥ =
21 o 21
—0—5°C Storage —o—Vacuum Pack
19 —&—Low Temp. Storage 19 | —&— Sealed Pack
—x—Normal Temp. Storage —x—Paper Bag
1 .7 1 [} 1 ] i /] 1 J 1 ~7 1 1 1 1 1 1 1 ]
9 9 ) 9 9, &, ) ) 9, 9 & & &9 &, 9 &, &, &,
% e %>5% %, % g,q% % e %bé; % Q>Q% %

Fig.66. Changes in Weight Increase Ratio by Boiling (WIRB) of Kintoki beans harvested in 1996.
A: Differences between storage temp., B: Differences between packing form.



63 IS RS E

[A]

D
o

S,

(3]
[= B =

o

—0—5°C Storage
| ——Low Temp. Storage

Hardness for Cotyledon (N)
3 g S

10
—x—Normal Temp. Storage
0 L i [ 1 1 L 1 ]
9 @ @ @ o) &, &, 9, &,
).; )'Y /:‘) ).;o ej/ ofy 0) Q/o 4
12 r
10 + %
X/X\X/x X

)Q/

o

L

¥

Hardness for Seed Coat (N)
[=>]

4 F —0—5°C Storage
9 —&—Low Temp. Storage
—x—Normal Temp. Storage
0 1 1 1 ] i} 1 ) (]
& 9 @ 9 &, &, &, &,
%/ ?7 ?) ?/0 Q/ d.’g d.’) Q/o

@,
%

Hardness for Cotyledon (N)

Hardness for Seed Coat (N)

5955

(8]

(] [=2]
o o
T 1

I

\

30
20 ~0—Vacuum Pack
10 k —&— Sealed Pack
—%—Paper Bag
0 1 1 [} 1 1 ] 1 J
o @ & @ &, &, &, L) &,
%/ ?7 ?) )./o dﬁ/ (?7- d’) (?/o ‘9/
12 ¢
10 F
/ —
8 X—;
6 §
4 -
—0—Vacuum Pack
2 I ——Sealed Pack
—»—Paper Bag
0 [} [} 1 1 1 L ] 3
@ & @ @ 9, &, & &, &,
%) %‘7 %) )./o (?/ ojf Oj) <?/0 *?/

Fig.67. Changes in Hardness of boiled Kintoki beans harvested in 1996.
A: Differences between storage temp., B: Differences between packing form.
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Fig.68. Changes in the seed coat colours of Kintoki beans harvested in 1996.
A: Differences between storage temp., B: Differences between packing form.

Table 47. Correlations between characteristics related to the cooking quality of adzuki beans during storage for 21 months.

100-seed Moisture WIRI DSSW EC Germination WIRB
Weight Content Percentage

Moisture Content 0.087

WIRI —0.189 0.552**

DSSW —0.046 0.098 —0.275*

EC —0.173 —0.081 —0.244* 0.925%*

Germination Percentage 0.108 0.049 0.323**  —0.854** —0.810**

WIRB 0.110 0.013 0.329**  —0.853** —0.879** 0.774**

Ann Yield 0.128 0.118 0.363**  —0.844** —0.827** 0.863** 0.903**

Adzuki beans were harvested in 1997.
DSSW: Dissolved Solid in Soaking Water, WIRI; Weight Increase Ratio by Imbibition, WIRB; Weight Increase Ratio by Boiling.
* P<0.05, **; P<0.01, n=68.
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Fig.869. Relationship between Electric Conductivity (EC)
of soaking water and Ann yield of adzuki beans
harvested in 1997.

(n=68)

H55

ERENILE (r=-0.611"*) L ZEVWAOHELED &
N, FELEE (r=0.532**) BLUBKPEE (r=
0.564**) L id@mWIEOHEBEREREIR sz (Fig. 71).
BEEEFRSICOWTY, ZOEQREHETH-7-. F
7z, BEPIBINEL & FIEGREE (r=—0.768**) B L U'FER
HHEE (r=—0.741**) L xEVWEOMEBBERICH - 72,
UED XS, 7XF, FC, ERFOVWTRICOWLT
b, REFRIC X DEREOLL LI bOTR, ERE
HE (EC) B UEBERERS O LR VAN, s
Z, 7TAFBLUFTO7 VINE LIS A OB,
SREOERRITEE L 13EWIEOFEESTED s iz, 515,
WFNROFEIZDWTYH, BEREEE (EC) LEEERE
4O, BWIEOMHEBERER (7 XF [ r=0, 925*%,
FI o r=0.871%*, 28 r=0.722**) BRD SNz,
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Fig.70. Relationship between Electric Conductivity (EC)
of soaking water and Ann yield of Tebou beans
harvested in 1997.

(n=68)

Table 48. Correlations between characteristics related to the cooking quality of Tebou beans during storage for 21 months.

100-seed Moisture WIRI DSSW EC Germination WIRB
Weight Content Percentage

Moisture Content —0.172

WIRI 0.036 0.162

DSSW —0.144 0.109 —0.549**

EC —0.086 0.027 —0.403** 0.871**

Germination Percentage 0.231 —0.137 0.340** —0.557** —0.517**

WIRB 0.185 —0.275* 0.403**  —0.736**  —0.684** 0.638**

Ann Yield 0.184 —0.279* 0.287* —0.748**%  —0.742** 0.530** 0.892**

Tebou beans were harvested in 1997.

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

* P<0.05, **; P<0.01, n=68.
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Table 49. Correlations between characteristics related to the cooking quality of Kintoki beans during storage for 21 months.

100-seed Moisture DSSW EC WIRB Hardness for
Weight Content Cotyledon

Moisture Content —0.164

WIRI 0.070 —0.912**

DSSW —0.030 0.016

EC 0.091 —0.061 0.722%*

WIRB —0.106 —0.312** 0.441**  —0.627**  —0.611**

Hardness for Cotyledon 0.008 0.456** —0.516** 0.449** 0.532%* —0.768**

Hardness for Seed Coat 0.096 0.464%* —0.558** 0.480** 0.564%* —0.741** 0.849**

Kintoki beans were harvested in 1996.

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

* P<0.05, **; P<0.01, n=64.
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" Fig.71. Relationship between Electric Conductivity (EC) of soaking water
and hardness for boiled beans of Kintoki beans harvested in 1996.
A: hardness for cotyledon, B: hardness for seed coat (n=77).
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HEAECREHBREE L~ AETR, BEEEES®
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Pectin composition of adzuki beans, Tebou beans and Kintoki beans stored for 21 months.

Adzuki beans and Tebou beans were harvested in 1997, and Kintoki beans were harvested in 1996.
WSP; Water Soluble Pectin, PSP; Phosphate Soluble Pectin, HSP; Hydrochioride Soluble Pectin.

HlEFlERIL, v ABEFROFAEETORR L -
Twa I EMNRBENT:,

2, FBEEARICLAF—XIISYFTEFXFOMT
HHDER

FEREES L UMTEEOER

10°CHE L U30°CT 6 »BEEFEL &, T2V =x
v av Ay B LU "Bloodwoods DFEFE % Table 50
R LT, KAESEER, 0CCHBEO =Y EY 3 v 2,
TEWERICH > 725, SEICL2ZRIIDTHTHo
fe. Eio, FRHAETRIREED 5% IR S ATk
», FEREICL2ERY/hEpot, BREICE, &
EHEB L UTREEC L 2ZE2GTOohiar o7, &
Bz, ES L UBTEREIC X 520880 51, 10C
FEOBE, TTYEY 3w X, O LY {EB XU b* fEi,
"Bloodwood & D & {Edno 7283, Th & Df#EIX 30°C
FEOLOL D BEL L Erok, a* BIZO2WTIE, &
EBIUITBEBER L 2ENNE oz, BRADEER

(1)

T2 RTCEFRRRICEDEE T2 &, MEMLD I
BECIZERNPKRE, GRTHETSZEICIDE
Bl Twa Z LR s iz (Fig. 73).
TAFFREC Lo T, EEE, BHED L CENES
Vol MERELSREL D (NS, 1992), FFRCE
IHREFEOHLOBELRLRSL Z LREIh TV
(H+E, 1982b), Table 5112, 10°CB LU 30°CT6 4 A
FIETEi®D "=V Ey a3 v X, & "Bloodwood), DEH
wintk, FH7 CREBLICET v BERRLUE, B
POELIZ R CErRRiRE THEE U 72354, "Bloodwood izt
Nz ey a v X NECERCHD, AREL S 10°C
EFRUC AR BCCHTETIHEL{ET L, 20X I 1T,
ERETE L7 8 D TRERESS > THED, Zheo7
AFPTFCEZ D LS B2 cEHRRAELLES, &
PEFRICE L WERE U, T4abb, BRWEMtboR
HbRELOIZICCEHED ") £y 3 v X TEREFHE
HEROE L, BAEMLEOER b /IS 5oz 30°CRFE D
"Bloodwood; T b Ed o7z (Table 37), 30°CTHE

Table 50. Characteristics related to the seed quality of adzuki beans stored for six months.

Variety Storage Seed 100-seed seed coat colour
Temp.("C) Moisture(%) weight(g) L* a* b*
Erimoshouzu 10 11.8+0.1° 10.6£0.12 26.310.5° 19.4£0.5%° 9.4+0.4°
Erimoshouzu 30 11.1£0.2° 10.50.12 24.5+0.4° 19.1%+0.32 7.6%0.3°
Bloodwood 10 12.1+0.1° 10.6£0.18 26.9+0.3¢ 19.6+0.4° 10.0£0.5¢
Bloodwood 30 11.8£0.1° 10.4+0.28 25.3+0.5¢ 19.1+0.5® 9.4%0.42

Data represent mean=® SD, means which share no common following letters differ significantly at P<0.05.
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Fig.73. Seed coat colour of adzuki beans stored
at 10°C (O, Erimoshouzu, &, Bloodwood)
and 30°C(®, Erimoshouzu; 4, Bloodwood)

for 6 months.

Table 51. Characteristics related to the cooking quality of adzuki beans stored for six months.

Variety Storage WIRB Ann particle Non-sugared Ann colour
Temp.(°C) size(um) L* a* b*
Erimoshouzu 10 3.02+0.018 98.61+0.6° 41.6%0.12 7.4%0.182 5.6+0.12
Erimoshouzu 30 2.73+0.11° 98.7+0.78 40.3+0.1° 7.1+0.1° 7.3+0.1°
Bloodwood 10 2.84+0.01° 103.7£0.2° 41.6x0.12 7.5£0.12 7.4%+0.1°
Bloodwood 30 2.4810.03¢ 104.3£0.82 40.1£0.1° 7.7+0.1¢ 8.4+0.1¢

Data represent mean = SD, means which share no common following letters differ significantly at P<0.05.

WIRB; Weight Increase Ratio by Boiling.

Lie 7 X% OEPEMLIIEL SETL, A1 >7 <A
LHEILT, FOETOBERLIDIARELWI LPHFES
NT»3(ES, 1997), —MIC, SEEESRGTY A
2T 5 &, "Hard-To-Cook (HTC), &FEIN S
HIEDOETHA S5 S (Jones and Boulter, 1983 ;
Moscoso et al., 1984 ; Aguilera and Rivera, 1992 ; Liu
et al, 1992). SEIOFHER» S, BREOETCHEDL R
EOBE)Z, "T2VEYa X, LD b "Bloodwoods T
SO RE W ENRBINT,

TBloodwood) D397 v hifEld, TV €Y a v X,
D BH5 umIFERED o7, HMREOENEIZIZ
ENFTHoNLEhole, T, LEBEEDT XFICD
WTIRE S5, BHEL T VREOBOIEDE
BEEE N>, 1994) Lt REX32ERTH Y,
"Bloodwood O FEMEDOKRE &I, "2V EY 3T
CHRTRKEVBOEEZ SN, TOEHBHEL T,

TREDRENEEOE D, BES k CIERE, &

PER oSS, REHETOERL Y, HERCRE

B4 —A 77 OFEEEMED, FEMAROEXICE
ELTIL T B AERSE L iz, &8, LT
LTI 28551, 7 VRBDERIELD
DICEBERIZL, 5umBEOEREZBAILES L
e (NEs, 1994), T2V Evyavy X, OFH
Bloodwoody LD b6 EELHDT IZ%3
borEZ LN,

E7 o, AUFEERETE "2VEyav X,
& "Bloodwood,® L* {BIZIZZEH 7 p o 1o, MamiE L
b 10°CERUIT EL~ S0°CRFE TIRET L7z, 10°CETRED
Frzyxyav X, & "Bloodwood, ® a* BIZIXZED%
»ote, —H, b* {HIZDWTE, 10°CEEO ™=V € a3
v Xy THRHEL, 30°CEFE®D "Bloodwood) THRbE
o, Wi E D, 30CTEFREI LI &L D, b*fE
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EL S BEH U7, M (1989b) b 27z, BiREFEICX
DET OEFIAENMETL, RO G L:
WEL TS, TrORE L TREV» B RIFS
B ih, brEXNFVwEFERro B DFEE
WV, o T, 7 DEELTIE, "Bloodwood, &k b %
"y EYavA,y 5, FEERETIZ30°CLD b 10°CH
FElLwbDEzohiz,

PEoD X5z, "Bloodwoods OFEREX "=V %
vav Xy LEPLTWRS, MEOR7 R
WO s,

(2) BRERBRICX 3057 v OMHE

TAXDREREOERNT BRI TEEERIZ
THEIPERRT 5720, BESIUHFREEORER
Z2IN6DTAFREFERETE, DRTVOBERERARE
Tofz. BE, 87V EZIFRET7 X FOMHRIETCT
MT&G*REST 2720, FRBTRINZTNALOT X F
BHFCEZ S &5 CHEPWGRE ZF/EE L 7z (Table 37),
FLHEERIL, 10°CEEO T2V 2y a v X, TELEL,
30°CEFEE D "Bloodwood, THRbEM -7, FEUHEIE
ETOhE T, T2V ®y 3 X iz~ Bloodwood,
DFREFRFEIZE L 72, 10°CEFE D 7 X F Ik, 30°C
O 7 X+ Tk, MaEE b 1R R VBB
BB, B, W0CHBO7 X+ DEPMETRATIE
CEMD 7 XX Et+3icE 2 TB6T, 7YELTO
ITIRE# L RETH - 72,

ZDEIIZ, TEIMVEFZELTEENZVEIIC
FAEENZOETYEANT, Ihs0RIFRET-
TokER % Table 52 R L7z, BEAE ARV ELTH
BHE R T o188, WTFhoFEBEOLDOLE
E (P<0.05) IEAIaN/d, £—A TV T AEN
AINELREECRHEICLIZRIRBFITE do
feo —7, HEBEICLZ2EZRE, "mVEYavA,T
HE LU BE& 1 3BA s iz o 7c 28, "Bloodwood, D
10°CEFRE & 30C°CEFROZE I HAEA <30 (P <0.01)
ChA—AFF VT ASEZN (P<0.05) ICbEEICH

MEani, Z0L3, "V EY 3y X, TREEEE
W& AEEBERETERr 70X L, "Bloodwood.
Tid 10°CETEE & 30°CETRRORICEE S R ZNTDH 6 1L
Jo. BB, HEAL A=A 7V 7T ADHBICB LT,
HAEADF DT > DFBZENFWERICH o788, h
FASANDEXAHEREDEVWSEE L T bDLHE
Zehiz, Tkbb, 7rEFEREICEEED,
HEANOHEHCIZETO/NRZY A M 10EMUED -T2
DXL, A=A bZVT7ADBETIESEUTTHo
7.

Rz, HABTER SRV AMERRELT, DET
CORBECEAL THBRLUEREEH L. 6856, &Y,
i, ¥AB L UREFEcEL T, AERTHEIL
EE% Fig. 7412, FH7 XFOEERECEL CHiE
LR % Fig. 75 lomL7ie,

BFCOLTIR, WIFhOFERETY, HEAB X
UA—A T VT AR E B S0%LLER, T2y £
YawvX; &9 b "Bloodwood, % TEv>y ELFEEL 72
(Fig. 74). &7z, W& & b 10°CEFRRIC Eb~ 30°CHTTEE D
TAEFREHET 27203 "B, LIz hi: (Fig.
75). ZhE, BIRIFEIC L D L ESET L b* {EX LR
Uiz 7 >0, b* {ENE  ZXEHH - 7z "Bloodwoods D
TYRBWERHLTFis Nz bDEELZGNS, AOL
TryEMILEEBRAD, "T2VEYa vy ,07 V3%
Bprol:@ELTHBY, Bloodwood D7 v kI E %
LTWBEFHBL T3, ZDX35, BRE7XFoM
REZIGC TEAERZ2EZ ICb b o T, HERE
HREOELIZT v OBRCEELRIZL Tw, Fb5
(1989) 1%, 7> OEFO BT IcHEMER LA 561
ZIEEREL TS, B, GFR, 7VEHENTS
FTOEELREROD—DTHI EZLNI.,

MBI DWTIE, 10°CEFETIE, /SR e s 70%
HigES T2V £ av X kDb "Bloodwoods % M»
Jzwvy EFEM LT (Fig. 74), £/, T2V E¥ 3w,
TiE, MNANVED T0%LLIEDS 10°CRFE & D & 30°CHyF

Table 52. Sensory distinction between the bean paste(Tsubu-ann) made from adzuki beans stored for six months.

Comparison pair

Japanese panel(n=20)

Australian panel(n=20)

Correct(%) Probability Correct(%) Probability
Erimoshouzu 10°C : Bloodwood 10°C 60 * 40 NS
Erimoshouzu 30°C : Bloodwood 30°C 60 * 35 NS
Erimoshouzu 10°C : Erimoshouzu 30°C 45 NS 40 NS
Bloodwood 10°C : Bloodwood 30°C 80 o 55 *

Sensory difference tests were performed by modified triangle tests.

*P<0.05, **P<0.01, NS; not significant.
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Fig.74. Sensory differences of characteristics between the bean paste (Tsubu-ann)
made from different varieties stored at 10°C(A) and 30°C(B) for six months.

Bk Todzvg EFHEL 72 (Fig. 75), ¥4 A ®ERE L
7 BEDOERFHETIX, P aPEELEETHS LR
RENTWS (FES, 1989), FHBETH, D&ET D
ERPHANTLETE, AL LV EIPERELRE
AELTETFsNBE, 78OS EREREO
FRICIVDPIEEIL PO —VTEZ OLELLN
7z,

FEDICOWTE, HEETIE "Edv vy EFHE L
bODEEHEL, HELEZIAD sk of: (Fig
74), UL, 10°CEFRE &L D b 30°CEFRETHE D 25 M5V
L, T2V EYav X TRHEHEASEZLD 0% E,
MBloodwood TIXF 3 /L D 50%LL_EHSFH U 7 (Fig.
75).

BEAIICOWTE, WTROEIRE T b B SERE
ERRTE» oo (Fig. 74, UL» L, 10°CHFE &
Db CEETEALD TV, &, T2VEYa VA, T
FA—A 5 VT AT VD T0%LLE, "Bloodwood, T
B SF VD 50% L EBFHE L 72 (Fig. 75).
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H30°CRFRR I W R S WA EERIC H > 7243, -
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Fig.75. Sensory differences of characteristics between the bean paste (Tsubu-ann) made
from Erimoshouzu (A) and Bloodwood (B) stored at different temperatures for six months.
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Studies on Characteristics for Food Processing of Adzuki Beans and
Common Beans, and Factors for their Variation

Jun KaTto

Summary

The relationships between seed quality and characteristics for food processing of adzuki beans ( Vigna angularis
(willd.) Ohowi and Ohashi) and common beans (Phaseoluts vulgaris L.) were investigated. The factors for variation

of the characteristics affected by cultivating and storage environments were also described.

1. Relationships between seed quality and characteristics for Ann (bean paste) processing of adzuki beans

‘Erimoshouzu’, which was a leading variety in Japan, showed higher L* (lightness) and b* (degree of yellow
colour) values for the seed coat colour than those of other varieties. Adzuki beans harvested in Tokachi district
were bigger in size and higher in protein content, and exhibited higher L* and b* values for the seed coat colour than
those harvested in other districts of Hokkaido. The coefficients of variation for the seed coat colour were small for
the adzuki beans harvested in Tokachi district. While the L* values for non-sugared Ann (bean paste) were
distinctly higher, the a* (degree of red colour) and b* values for them were lower than each value for the seed coat.
The L* values became considerably low and the a* values became a little high after sugaring to Ann. The L* and
a* values for the seed coat were positively correlated with those for non-sugared and sugared Ann each other,
respectively.

Ann particle size differed among varieties, harvest years and cultivation area, and it varied much among
varieties. The mean particle size of Ann prepared from ‘Erimoshouzu’(100xm) was lower than that prepared from
‘Akanedainagon’(111xm). A significant positive correlation was found between seed size and mean particle size of
Ann. Sensory evaluation tests indicated that Ann with smaller particle size was smooth whereas that with bigger
particle size was rough in texture. The Ann smoothly textured was preferred over the Ann roughly textured. A
significant positive correlation was found between Weight Increase Ratio by Boiling (WIRB) and Ann yield. Ann

yield could be estimated by regressive expression using WIRB.

2. Factors for variation of adzuki seed coat colour and its two-dimensional colour mapping

The variation of seed coat colour within an adzuki plant was larger for L* and b* values. Although the L* and
b* values were higher for the seeds at upper nodes of a plant, the a* values showed small variation among nodes.
The L* and b* values increased with delays in flowering. It was suggested that the variations of the seed coat colour
ohserved among pod positions were probably due to the differences of flowering time of the pods.

The two-dimensional colour mapping technique using L* and C* (chroma) was useful for evaluating the seed coat
colour of adzuki beans, which varied with the samples of different varieties, harvest years and growing locations. It
was found that the differences of the seed coat colour among varieties contributed to the variation of C* values, while
the differences of the seed coat colour among harvest years were associated with L* values. The difference in the
seed coat colour of samples from different growing locations was much larger for the L* values than the C* values
for samples of the same variety. A significant negative correlation was found between the L* values and average
temperatures during the maturing period of adzuki beans. The L* values increased with decreasing temperature

during the maturing and vice versa.
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3. Effects of characteristics related to seed quality on Ann processing of common beans

It was difficult to estimate Ann colour from the seed coat colour of white common beans. The maximum
viscosity became higher for the seeds with decreasing protein content and increasing starch content. The WIRB for
Tebou beans came to be constant for 40 minutes of boiling time; however, the WIRB for Ofuku beans continued to
increase even over 80 minutes. The WIRB for Kintoki beans continued to increase up to 60 minutes, although the
beans changed to be soft enough for 40 minutes of boiling time. A significant positive correlation was found between
WIRB and Ann yield within such the same common bean groups as Tebou, Ofuku and Kintoki.

The mean size of Ann particle was smaller for Ofuku group than Kintoki and Tebou groups. A significant
positive correlation was found to exist between the seed size and the mean particle size of Ann within the same group.
From the results of sensory tests it was observed that the mean particle size did not affect to preference for Tebou
Ann. No difference was observed in the evaluation of texture (smooth or rough) between Tebou Ann with different

mean particle size.

4. Factors for variation of characteristics for Nimame (seasoned boiled beans) processing of common beans

It was difficult to estimate the Nimame (seasoned boiled beans) colour with the seed coat colour of Kintoki
beans. Little difference was observed between the average colour of the Nimame made from normal and discolour-
ed beans, however, the variations were larger for the Nimame made from discoloured beans.

A significant negative correlation was found to exist between the WIRB and the hardness of boiled Kintoki beans
measured by a rheometer. The hardness of cotyledon and seed coat of boiled beans were smaller for the Kintoki
beans which had larger WIRB, and they could be estimated by regressive functions using WIRB. Compared with
‘Taishoukintoki’, which was a leading variety in Kintoki group, the hardness of cotyledon for ‘Fukumasari’ was
lower, and those of ‘Hokkaikintoki’ and ‘Tanchoukintoki’ were higher. The hardness of seed coat for ‘Fukumasari’
was lowest among these four major varieties every year. The hardness of Nimame evaluated by sensory tests
correlated highly with the hardness measured using the rheometer. However, the percentage of disagreement was
higher in comparison of Nimame between different varieties than that among the same variety.

The hardness of boiled beans varied with harvest years and growing locations for Kintoki beans, but little
variation was observed among Kintoki beans grown with different amount of fertilizer and different soil properties.
Compared with Kintoki beans which harvested in different years, the hardness of seed coat became higher when the
seed size was small and the percentage of seed coat weight was high. The hardness of cotyledon and seed coat
became lower when the content of protein was low and the content of starch was high. It was suggested that the
hardness of boiled beans which varied among harvest years was correlated with such climatic factors as precipitation

and duration of sunshine.

5. Variation in the characteristics for food processing during storage of adzuki beans and common beans
WIRB and Ann yield of adzuki beans decreased markedly, and L* and b* values for the seed coat colour also
decreased considerably at normal temperature during storage in Tokyo. These values decreased at normal tempera-
ture during storage in Hokkaido after one year and over since harvested, and they decreased a little at the low
temperature below 15°C; however, no change was observed at 5°C up to two years since harvested. The decrease of
L* values was suppressed by vacuum packing. WIRB and Ann yield of Tebou beans decreased and b* values for
the seed coat colour increased at normal temperature during storage. They changed a little at low temperature
after one year and over since harvested, and a little change was observed at 5°C after around two years since
harvested. The decrease of WIRB and Ann yield were suppressed by vacuum packing and sealed packing. WIRB
and L* values for the seed coat colour of Kintoki beans decreased, and hardness of boiled beans for the cotyledon
and seed coat increased at normal temperature during storage even after half a year since harvested. They changed

considerably at low temperature after one year and over since harvested, and changed a little at 5°C after around two
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years since harvested. The decrease of L* values was suppressed by vacuum packing. Electric conductivity (EC)
and dissolved solid in soaking water (DSSW) increased for the adzuki, Tebou and Kintoki beans of which boiling
properties became inferior during storage.

The differences of seed quality and characteristics in Ann processing of adzuki beans between two varieties of
‘Erimoshouzu’ and ‘Bloodwood’, which was a leading variety in Australia, harvested and stored for 6 months at 10°C
and 30°C in Australia were investigated. The L* and b* values for the seed coat colour of ‘Bloodwood’ were a little
higher than those of ‘Erimoshouzu’. The WIRB was smaller and the mean particle size of Ann for ‘Bloodwood’ was
larger than those for ‘Erimoshouzu’. The sensory differences of Tsubu-ann (sugared bean paste containing whole
beans) between varieties were significantly discriminated by the Japanese panel; however, they were not discriminat-
ed by the Australian panel. Both Japanese and Australian panels detected significant sensory differences in the

"characteristics of Tsubu-ann made from ‘Bloodwood’ stored at different temperatures. The perceived colour of
Tsubu-ann made from ‘Bloodwood’ was darker than that made from ‘Erimoshouzu’. It was found that the character-
istics for Ann processing between these two varieties were different, and that the sensory differences of Tsubu-ann

made from ‘Bloodwood’ beans stored at different temperatures were larger than those made from ‘Erimoshouzu’.





