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Water Absorption and Alkali Digestibility by Seed Size
in Local Black Soybean Collections

Su Kyeong Kim*, Dae Ho Kim*, Beom Young Son*,
Dong Ju Kang* and Kyung Soo Han*

ABSTRACT : Seed characteristics such as seed size, seed shape and cotyledon color are import-
ant in relation to processing and cooking of soybean. Seed shape, water absorption rate, and
alkali digestibility were evaluated for 28 local black soybean collections.

Water uptake rate was low in small seed size at low temperature(5, 20°C). However, higher
water absorption rate was observed at high temperature(40, 60°C) regardless of seed size. When
seeds soaked up water, it reached to water absorption equilibrium after 10 hrs below 20°C, within
10 hrs at 40, and around 4 hrs at 60, respectively. Significant positive correlations were
observed between 100 seed weight and length, width and thickness of seed, respectively. Alkali
digestibility value(ADV) was higher in large seed group than in small seed group. Among seed
characteristics, significant positive correlation was shown between ADV and 100 seed weight,
length, width, thickness and hilum length of seed, respectively. Soybean seed with green coty-
ledon showed higher ADV than that with yellow cotyledon.

Key words : Local black soybean, Seed size, Water absorption, Alkali digestibility value.

3 Yot A 4RE o ZIEL AME A AT B 3719 B4 @wikol )@ AR
HFe YT MRS 2 F2ow ok MY MOE i A $59 PR FE 548 9
QB 5 EF L AT Sol guehl RESE @ BEEECEA B8] Jd AFF A9E
g T ARSI UL AOR B 5ol U AAH A7t Rad ARolth, B
o AATE YWHOE KEA HHS EFT o KEUSH] Bojot BRE 5 ASUALE
BAURS SAW, Bk, A, g SO F2 B AT} o] RAHT Joponsem £y
olgsie] Pk AL S FAY A sk FrEme) BANAE BeNSY £
Fehol wheh oh 9 chepstel 100! 6g ol3ke o) W ko] FEFSo] FElsht B30
B AR E 40g ol del EAREZA $XY  wE Wolsk Akn 2399 T SIek. Kim et al,
A7k o9 W3, AEA SAE GPs] Bl 0L AR Lxo) g FLEYE 2AERY
Z29) 94 SOl Aok oelet gEHEUS  on, B4 WA o EEARC FI54E K

* B R EE (Gyeongnam Provincial RDA, Chinju 660-370, Korea)
= BB Bk (College of Agriculture, Gyeongsang National University, Chinju 660-701, Korea)
<97, 3. 13 #RD
— 452 —



AGREEZL wepIvka dej A Qlr)essas) | Smith
et al? % Saio®& A Fo FFEEE 7
Aol olsle EHEThL Bl oy, Parrish
& Leopold” ¢} Leopold® &= 4 A& A A 29
FTrEET S T FFEEY E HolE B

o|A =i stk Fo| FE Fol 23 ¥
A ST A= )
W A4 #AE B
712 EEGRIK] BESHE AoZ2 BiiE o
AT, Park'ol] of&twd o] gk o} kKRS
Aol AR o] &= ¥ HEEYS T 24
o 30%<] KOH&(30C) 22 A4l 8A9F =
€ A3 23 FF0 upe} 2ol i, Rk
A Zol At sgrm e A TR B =)
=d1 SPUH, Lee et al. P Fo] gtz B
e W A Eurgolr B &
=9 2UFEL wF wkw, ) 4o ESE

e}

FF2 o7k A3rha g

A HEgl AHET TAAEE 19954 K

3 of
TENTY ABFT FHAT B AP E

M de T4 F 100850 31.1g ol Wiy
F 1841, 21.1~31.0g%!

FHE 5741%, 21.0g
olstel 29% SAE 5 28AFE oz T4
o Wu, SR FFY, LY AR 52 2P

A Th 1008 5S ASdE T2 &R 100
HYS 33 FHotod 0.1g9HE FH st st
o, FAFe s T/ #EE A ¥ A9
Ao] FdF e FAAR 1084 Hslod ver-
nier caliper2 &A9] Zo], £ F/E mmdy
2 ZARIAY FESFES A AEY 08 S
FA 243 o8 petri dish(ER 10cm)ol] ¥
ol FAsA 5, 20, 40, 60C2 incubator
off HAIEL BHRS T2 XFeA ol et 10
A7 = fg AZPE R, HE FAVE 4N A
A3k Fol] Aol @K E WSS A AL,
FTHATAY ¥sts S5t g ARl £k
R v =

Eo{r
IN'

e = [(

/2

;(o Z%k—ﬂ__‘i_%—%]:)
Ze] x 100

k=)
LN =

4>

B g
I-N'

dEY fgEEE TS Mo et FYE Y
71 ©-F petri dishol] FA A& 20714 @i
KOH 30% &z HAA7 £ 30CY incu-
batorol| Al 24413t 7 B8k th-goll FEES] BaA
5 SYAZ R #3 Al B e

o E}E PlEH S A3 JS R gka o)
ol vl & L, 3] 7
A EHA| 7‘3}%] Wy

. Table 1. Morphological seed characteristics of 28 local black soybeans classified by seed size

b

, 100 Hilum Width Length Thickness Ratio of
Seed size
seed wt. length Mean Range Mean Range Mean Range W:L:T
g mm

Large 36.4 3.5 8.9 8.4~9.4 10.6  9.3~11.2 6.7 6.2~7.5  1:1.19:0.75
Middle 28.7 3.1 8.1 7.7~8.4 9.1 84~ 9.4 6.4 6.0~7.4  1:1.13:0.79
Small 14.7 2.5 6.4 5.3~7.3 7.2 5.8~ 85 5.4 4.8~5.9 1:1.13:0.84
Mean 32.0 3.3 8.3 5.3~9.4 9.9 5.8~11.2 6.5 4.8~75 1:1.19:0.78

J Seed size: large, above 31.1g; middle, 21.1 to 31.0g; small, below 21.0g.

D> W, Width: L ,Length: T,Thickness,
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Fig. 1. Changes in water absorption of 28 black soybeans classified by seed size as affected by
different soaking times, temperatures, and seed sizes.
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Table 2. Alkali digestibility values of 28 black and yellow soybeans as affected by different

seed size

Seed coat Seed Alkali digestibility value™ Mean
color size’ 1 I 1] v Vv value
Large - - 5.7 10.0 4.3 3.9a*

Black Middle - 4.6 114 4.0 - 3.0b
Small - 14.2 5.8 - - 2.3c

Mean - 3.3 6.7 7.2 2.8 3.5A

Large - - 6.0 9.0 5.0 4.0a

Yellow® Middie - 15.0 5.0 - — 2.3b
Small - 16.0 4.0 - - 2.2¢c

Mean - 10.3 5.0 3.0 1.7 2.8B

J  Group classified by 100 seed weight : large, above 31.1g: middle, 21.1 to 31.0g; small, below 21.0g.
D Yellow Soybean : Large-Keunolkong ; Middle-Taekwangkong ; Small-Eunhakong,

53 I, intact;
bursted and dispersed.

I, slightly cracked; I, severely cracked; IV, slightly bursted and dispersed; V, severely

* Means with the same letter are not significantly different at the 5% level.
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Table 3. Alkali digestibility values of 28 black soybeans as affected by different cotyledon color

Cotyledon Alkali digestibility value” Mean
color I i I v Vv value

Green - 0.9 54 9.9 3.8 3.8A"
Yellow = 5.8 8.0 4.3 1.9 3.1B

J I, intact; II, slightly cracked: I, severely cracked: IV, slightly bursted and dispersed; V, severely

bursted and dispersed.

* Means with the same letter are not significantly different at the 5% level.

Table 4. Correlation coefficients between morphological traits and physicochemical properties

of 28 local black soybean collections

Water absorption

Character Seed l}el ;hgl;ll 13((1;6;5 ADV* (20%)
Width Length Thickness 3hr 10 hr

Length 0.884™

Thickness 0.762™ 0.696™

Hilum length 0.779* 0.706™ 0.721*

100 seed wt. 0.956™ 0.917* 0.786™ 0.798*

ADV’ 0.719™ 0.610* 0.425* 0.633* 0.726*

Water

absorption 3hr  0.220 0.273 0.315 0.411* 0.230 0.220

(20c) 10hr  0.033 0.115 0.141 0.112 0.044 —0.002  0.754*

J ADV, Alkali digestibility value.

* = Significant at 5 and 1% levels, respectively.
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