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Effect of storage in frozen soil condition on the color difference of seed coat of adzuki beans, soybean, red kidney

beans and its consequence to adzuki smooth bean paste
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NHZ ENMHLNTNS (BEIES 1998), T4, HIBKIR
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TIT 1990 4L 6% DIRFEN R AT A K B2 81 TR =
BHIRH AHNIZE Y #A T E 72 (E 2@ AEE B s
& 2010), EOHT, EEOFRKBET L X —OTEH
MR 1A 2 BB & 0, 2010 4FIZI3H 140 fipkE &
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REG bR AT BT HAREEDH 5 2 L3 lE Sh
Tw% (Edmister eral. 1990),
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RE, GREORMEZOHE (L), RKE (a%), HHE (b*),

INIEEZ

FE (C*) %&b

AR RO TR BB (1L*) TREREE (a*) THIREE (b*) FE(C*)
NG
07 H 39.22 + 0.57 12.28 + 0.71 6.64 + 0.31 13.97 + 0.63
B 67 H 7 ORI 38.83 + 0.51 11.71 + 0.76 6.23 + 0.24 13.27 + 0.66
) P B 38.72 + 0.56 11.85 + 1.00 6.35 + 0.32 13.45 + 0.89
R 38.13 £ 0.74* 11.67 + 0.63 6.26 + 0.52 13.24 + 0.71
157 A AR 38.54 + 0.51 11.85 = 0.75 6.17 + 0.42 13.36 + 0.69
) FH i 38.46 + 0.82 11.86 + 0.91 6.26 + 0.38 13.41 + 0.96
eIl 37.85 + 0.93* 11.06 + 0.55* 5.80 + 0.52* 12.50 + 0.66 *
Ei1en AR 38.55 + 0.80 11.84 + 0.85 6.35 + 0.43 13.45 + 0.77
67 H ) PR B 38.60 + 0.55 11.74 + 0.98 6.41 + 0.40 13.39 + 0.95
IR 38.27 + 0.73* 11.67 + 0.95 6.17 + 0.61 13.20 + 1.09
BT 38.51 + 0.87 11.81 + 1.14 6.20 + 0.37 13.36 + 0.93
155 H ) PR B 38.46 + 0.53 11.08 + 1.34* 6.26 + 0.73 12.74 + 1.37%
SRR 38.44 + 1.33 10.86 + 0.89* 5.55 + 0.53% 12.21 + 0.94%
RE
07 H 55.06 + 1.91 0.28 + 1.05 15.77 + 0.80 15.80 + 0.81
RS 647 H BT 55.82 + 1.39 0.27 + 1.37 15.97 + 0.66 16.03 + 0.67
) P B 55.69 + 1.40 0.45 + 0.91 15.95 + 1.05 15.98 + 1.03
SIS 55.70 + 1.21 1.19 + 1.34 17.09 + 1.26* 17.18 + 1.21%
154 H PRl 56.43 + 1.67 -0.39 + 1.25 16.81 + 1.02 16.86 + 1.03
) FH i 56.52 + 1.30 -0.18 + 1.54 16.77 + 1.17 16.84 + 1.17
EXI5y 57.12 + 0.94* 1.31 + 1.13 17.31 + 1.26* 17.40 + 1.20%
g 6 H TR 55.24 + 1.40 -0.75 + 0.86 16.16 + 1.04 16.20 + 1.04
) P B 55.88 + 1.57 -0.55 + 1.54 16.33 + 0.99 16.41 + 1.00
EtiTLS 56.57 + 1.39 0.19 + 1.19 17.15 + 0.77% 17.19 + 0.77*
157 H 7 T R 56.66 + 1.50 -0.40 + 0.98 16.77 + 1.02 16.80 + 1.01
) B 56.55 + 1.08 -0.26 + 0.82 17.03 + 1.11% 17.05 + 1.10
IR 58.22 + 1.32* 0.76 + 1.15 18.21 + 0.95% 18.26 = 0.95*
FoLigs
07 H 34.73 + 1.06 7.71 + 1.04 1.42 + 0.40 7.86+ 1.02
EEH 67 H 7 DR 35.30 + 0.92 9.24 + 0.50 1.50 + 0.21 8.51 + 1.04
) FH e 34.43 + 0.87 9.73 + 0.91* 1.56 + 0.25 9.10 + 0.77*
IR 35.92 + 1.21 9.87 + 0.79* 1.82 + 0.31 9.66 + 0.51%
157 H OB 37.28 + 0.99* 10.93 + 1.12* 2.09 + 0.26 10.36 + 1.15*
) FH i 37.27 + 0.91* 10.71 + 1.02* 2.11 + 0.32* 10.45 + 0.73%
LT 37.41 + 0.78% 10.85 + 0.66 * 2.53 + 0.45% 11.48 + 0.88*
MR 67 1 7 BRI 34.87 + 1.43 8.43 + 1.04* 1.12 + 0.41 9.36 + 0.51*
) FH i 34.28 + 1.02 8.99 + 0.72* 1.39 + 0.44 9.86 + 0.94%
EXii 35.05 + 1.18 9.52 + 0.49* 1.63 + 0.26 10.04 + 0.82%
157 H T R 36.25 + 1.54% 10.21 + 1.12% 1.75 + 0.34* 11.13 + 1.13*
) P B 37.01 + 1.15% 10.25 + 0.71* 2.03 + 0.24% 10.92 + 1.04%
IR TR 37.31 + 1.35% 11.14 + 0.84* 2.76 + 0.49* 11.14 + 0.74%
* P<0.01
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fED LY, a*, b* B LU CHEITATRE OB LY A
BACRAe 2 Z EAURENTZ, WTORM TR L 72/

ISR/

R L2 LEEO LMEDS, IR oR SICHE

WK L7z (32 2), RIS, ST L7/ a6 il

L7222 LAROD LF EIXBEF IR T L=, Kato etal (1999)

AE*,

AE*,

1% 30°C TR L7/ E D B I L= fF 0 L* fllX 10°CT
HPE L7/ N En bR Lo L E LY RN L %
WL TS, BESTERIRITER L72/NEO Z LEFO CF
I EHT DA R LIz, LIS HIE TR L
TANENSRB L Z LERO CHEE, BTRIC K VKT

2T LI/ NEN OB L2 Z LD (L*), #RKRE (a%), BUIE (b%), BE (C¥), GMAE (H°) oZifk

BRI Stk B EE (%) TRUKEE (a*) TR (b*) FEE(C*) AR A BE(HC)
07 H 60.66 + 0.29 2.70 + 0.22 5.59 + 0.22 6.21 + 0.17 64.23 + 2.28
67 H 3 TR 57.91 = 0.63* 2.79 + 0.23 4.28 + 0.28* 5.11 + 0.24* 56.87 + 2.93*
R R 58.06 = 0.48* 3.02 + 0.36* 4.58 + 0.24* 5.49 + 0.34* 56.71 + 2.82*
IR 56.89 + 0.64* 2.80 + 0.18 5.70 + 0.21 6.35 + 0.18 63.84 + 1.84
157 H ST 57.60 = 0.26* 3.37 + 0.26* 4.14 + 0.34* 5.34 + 0.29* 50.77 + 3.22*
R R 56.51 = 0.41* 3.50 + 0.19* 4.67 + 0.18* 5.84 + 0.15* 53.13 + 2.07*
iR 53.74 = 0.97* 1.80 + 0.21% 6.60 + 0.22* 6.84 + 0.22* 74.73 + 1.72*
MR EAE
67 H TR 57.44 + 0.47* 3.19 + 0.10* 4.73 £ 0.12* 5.70 + 0.13* 56.00 + 0.98*
R R 56.93 = 0.47* 3.20 + 0.09* 4.50 + 0.13* 5.52 + 0.11* 54.56 + 1.08*
bl 56.64 = 0.67* 3.37 + 0.27* 4.54 + 0.27* 5.66 + 0.23* 53.42 + 2.86*
154 H TR 53.48 + 0.42* 3.22 + 0.14* 3.02 + 0.24* 4.42 + 0.20* 43.05 + 2.41*
R R 53.73 = 0.53* 3.49 + 0.33* 3.55 + 0.25* 4.99 + 0.21* 45.51 + 4.03*
EIR AT 53.38 = 0.36* 3.66 + 0.15* 3.88 + 0.23* 5.34 + 0.20* 46.66 + 2.01°*
* P<0.01
H° = tan'(b*/a*)(180 1)
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Abstract

The purpose of this study was to evaluate the effect on
the color difference of seed coat of adzuki beans, soybean,

red kidney beans and smooth bean paste made from stored
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adzuki beans under a frozen soil storehouse (7.1 +3.4°C), a
freezer (-18.9 £ 3.4°C) and a thermostatic oven (24.9 + 0.1°C)
for 6 months and 15 months. Under any storage condition
of this study, the brightness (L* value) and colorfulness (C*
value) of seed coat of adzuki beans packed in paper bags
and sealed polyethylene bags decreased during 15 months,
but these values of soybean and red kidney beans increased
during storage periods. After 15 months, the color difference
of seed coat of adzuki beans stored under the thermostatic
oven, frozen soil and freezer storage condition were 1.95
(paper bag) and 2.02 (sealed polyethylene bag), 1.48 (paper
bag) and 0.95 (sealed polyethylene bag), 0.96 (paper bag)
and 0.93 (sealed polyethylene bag), respectively. About
the smooth bean paste made from stored adzuki beans, the
brightness (L* value) and colorfulness (C* value) decreased
under the frozen soil storage condition, and these decrease
were the same as the changes of L* and C* values of seed
coat of adzuki beans. The color difference of adzuki smooth
bean paste stored under the thermostatic oven, frozen soil
and freezer storage condition were 7.54 (paper bag) and
7.05 (sealed polyethylene bag), 7.27 (paper bag) and 4.33
(sealed polyethylene bag), 7.65 (paper bag) and 3.46 (sealed
polyethylene bag) after 15 months, respectively. Based on
these results, beans stored under sealed polyethylene bag and
frozen soil storage condition could control the increase of
color difference for seed coat and smooth bean paste made
from storage adzuki beans.

Keywords: frozen soil, beans, smooth bean paste, color

difference, hue angle





