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Seed and water absorption characteristics of red bean cultivars in Korea
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Abstract This study investigated the seed and water absorption characteristics of red bean cultivars in Korea. The length
and width of all seeds were 7.74-8.99 mm and 5.33-5.54 mm, respectively. The hilum lengths and widths were 3.21-4.01
mm and 0.58-0.73 mm, respectively. The weight of 100 seeds was 12.14-20.21 g, and the seed coat thickness of red beans
ranged from 39.18-50.01 mm. During soaking for 30 h, red beans exhibited a lag phase in the initial soaking time,
followed by a rapid absorption phase, and finally contained more than 130% moisture. When water absorption was applied
to the sigmoid equation, the curve fitting exhibited a high R?, and the kinetics of water absorption were 0.202-0.715 h™',
which differed among varieties. Pearson’s correlation of hilum width (r=0.7858*) and seed thickness (r= —0.9954%**%*)
exhibited strong correlations with water absorption, suggesting that these are important factors in red bean processing.
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Table 1. Proximate composition (%) of domestic red bean cultivars
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Inc., Cary, NC, USA)E AFg-3te] 4241 (ANOVAYS AAI3HA

o, 7t dloje kel F94

test2 AFE A THp<0.05). FEFSF x99 2 24
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7 Duncan’s multiple range
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Ruse] o] AFet AR dRdES e AS & 5 3
SEuEte] AHE B2 Tl wet A%, S, uE, g
g, A2 5= HH(Lee 5, 2011) 22 71~L 2 (#2, A
W, G g FEE )l wEbA olegk F3 Alo] g MEle] 7)E
o] F= 94g Z—]'%Z&D}(Lee 5, 2015). Fig. 1ol Jehd nie} 2
o] & Aol ARGSE B2 Tt TS W 3len Ax

4 54 43E Table 20 eI HEE YepE L*

o] ezt 7P =2 e HA3(66.26), Folo]
A (54.54), ©12}21(40.64), €71(39.29), ATE(38.07) =oALk
]

Rt rlo ﬁ

= vzt 7P =,

USample Moisture Protein Fat Ash Carbohydrate
AR 13.92+0.06>? 20.85+0.15" 0.57+0.02¢ 3.43+0.06 61.23+0.13¢
GG 12.61+0.05" 20.21£0.38° 0.49+0.01¢ 3.4120.03° 63.28+0.31*
HN 12.62+0.10° 23.3740.16" 0.61£0.01° 3.06+0.00¢ 60.34+0.25¢
YD 11.74+0.04¢ 21.22+0.07° 0.56+0.01° 3.50+0.00° 62.97+0.12%
HIJ 12.22:0.04¢ 20.95+0.06" 0.67£0.01° 3.52+0.04° 62.64+ 0.07°

DAR: Arari; GG: Guomguseul; HN: Huinnarae; YD: Yeonduchae; HJ: Hongjin
IDifferent letters within the same column represent significant differences (p<0.05).
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Fig. 1. Photographs of domestic red bean cultivars”. YAR: Arari;
GG: Guomguseul; HN: Huinnarae; YD: Yeonduchae; HJ: Hongjin
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FHREI9 F8 EA2 cuticle, palisade, hourglasss 22
o] M 7Pg upgZEo] cuticleZS FEY AFEES A3
(Arechavaleta-Medina®} Snyder, 1981). Cuticle & Co=Z I
AEE 71 palisade cello] A5 EFwlc} zpo|7} A=Ak
40-60 ume] FAE zF=t}y 2 ¥ v} Qek(Chilukuri®h Swanson,
1991; Engquist®t Swanson, 1992). AL 3 7+ o2 FHollA
£ hourglass A|222] 33| o} Fo] WHo| AT FAE B
3] ofg Fo] WAHA] ko™ uwjEtA] palisade cello] F43
ST AR FAE ol5Fd 2L 9L s HA ol ¢
2 FRrEg g4 Falade doita defA Ak(Hugheseh
Swanson, 1985). Fig. 29| A#e} 7Fo] RE 29| Fu|oA 3
o2 HHH palisade cello] FHEERNoH olgle]7t 7P 77
2 50.01 umAL Folo] ATE(48.87 um), AT (44.03 um), =
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Table 2. Color, seed size and 100-seeds weight of domestic red bean cultivars

Color Whole seed Hilum

g | 100-seeds

ample L a b Length Width Length Width weight (g)
(mm, n=10) (mm, n=10) (mm, n=10)  (mm, n=10)

AR 40.64+0.23¢ 10.10+£0.29° 427+0.16° 8.99+0.19° 5.54+0.42* 4.01+0.05* 0.63+0.12%® 18.20+0.35°
GG 38.07+0.12°¢ 0.14+0.05° -0.67+0.02¢ 8.07+0.14° 5.33+0.23* 3.91+0.22% 0.65+0.03™ 14.58+0.19¢
HN 66.26+0.46° 6.89+0.18° 24.70+0.24° 8.94+0.23° 5.53+0.11° 3.84+0.34* 0.73+0.03* 20.21+0.18*
YD 54.53+0.71° 2.73+0.14¢ 16.66+0.79° 7.74+0.32° 5.35+0.08* 3.21+0.33° 0.58+0.06 12.14+0.20°
HJ 39.29+0.20¢ 8.05+0.43° 2.87+0.18¢ 8.73+0.44° 5.51+0.25* 4.00+0.06* 0.66+0.04® 16.64+0.03¢

YAR: Arari; GG: Guomguseul; HN: Huinnarae; YD: Yeonduchae; HJ: Hongjin
IDifferent letters within the same column represent significant differences (p<0.05).

HN (39.18+1.82)

HJ (41.43+1.58¢)

Fig. 2. SEM images and seed coat thickness of domestic red bean cultivars’. "AR: Arari; GG: Guomguseul; HN: Huinnarae; YD:

Yeonduchae; HJ: Hongjin
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Fig. 3. Hydration properties of domestic red bean cultivars at
25°C"?, YAR: Arari; GG: Guomguseul; HN: Huinnarae; YD:
Yeonduchae; HJ: Hongjin ?dots: experimental values; curves: curve-
fitting with sigmoidal models
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Table 3. Hydration parameter and kinetics of domestic red bean cultivars using the sigmoidal Kaptso model”

2Sample M, (%) M, (%) t(h) k() R
AR 13.92 1453 9.01 0.202 0.9947
GG 12.61 141.9 9.57 0334 0.9863
HN 12.62 135.7 4.04 0.715 0.9984
YD 11.74 144.6 1025 0.268 0.9931
HJ 1222 138.8 9.58 0.255 0.9927

"M,: initial moisture content (%, dry basis, d.b.); M,:
hydration (h™)

equilibrium moisture content (%, d.b.); t: half saturation time (h); k: rate constant of

YAR: Arari; GG: Guomguseul; HN: Huinnarae; YD: Yeonduchae; HJ: Hongjin
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Table 4. Pearson’s correlation coefficient between hydration kinetics and seed properties
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