SHEIX|(Korean J. Crop Sci.), 68(3): 167~174(2023)
DOl : https://doi.org/10.7740/kjcs.2023.68.3.167

mo| Jka3t Ml NE DMTE U 2EES EX

1 2 1 X 5 H
TR’ - QMEP - 293 - S -

ISSN 0252-9777(Print)
ISSN 2287-8432(0nline)

x| . _3_5!53 . o|x1_g_|4 .

[

rd

Effect of Accelerated Storage on the Microstructure and Water Absorption
Characteristics of Korean Adzuki Bean (Vigna angularis L) Cultivar

Jieun Kwak', Seon-Min Oh?, You-Geun Oh', Yu—-Chan Choi', Hyun-Jin Park', Suk-Bo Song®, Jeong-Heui Lee*, and
Jeom-Sig Lee* '

ABSTRACT This study investigated the microstructure and water absorption characteristics of the Korean adzuki bean (Vigna
angularis L.) cultivar under accelerated storage. The germination rate, acid value, redness (a*), and yellowness (b*) values
showed no significant differences after three months of storage compared to pre-storage under low temperatures (4°C). However,
a statistically significant difference was observed under accelerated high temperatures (45°C). In particular, after storage for three
months, the germination rate and acid value were 0% and 33.63 mg KOH/100g, respectively, under accelerated high temperatures.
After storage for three months, the holes, hilum damage, and spaces between the seed coat and cotyledon shortened the time and
speed of water absorption under accelerated high temperatures compared to that under low temperatures. Conversely, further
research is required to investigate the reason for the low rate of parallel water absorption.
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Table 1. Proximate composition of Hongjin adzuki bean cultivar.
Cultivar Moisture Protein Fat Ash Carbohydrate
(%) (%) (%) (%) (%)
Hongjin 13.1£0.25 21.1+0.06 0.65+0.01 2.76+0.04 61.7£0.21
ok,
o | FATRIATA - AR A _ '
TEETE = AT 100 B : b
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Fig. 1. Moisture content changes in adzuki bean depending
on storage time and temperature; control condition
(temp. 4°C).
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Table 2. Color changes in adzuki beans depending on storage time and temperature.

Storage L* (Lightness) a* (Redness) b* (Yellowness)

time

(Months) Control 25°C 45°C Control 25°C 45°C Control 25°C 45°C
0 38.6+0.10") 38.6+0.07* 38.6+0.37* 7.73+0.09* 7.73+0.19* 7.73+0.12° 2.88+0.12* 2.88+0.12° 2.88+0.07°
1.5 39.040.22°  38.6+0.16* 38.5+0.19%  7.64+0.31* 7.64+0.28* 5.84+0.20° 2.97+0.12° 2.69+0.20° 2.23+0.02°
3 39.3+0.15° 38.7+0.21* 38.6+0.16* 7.57+0.01* 6.86+0.35° 5.02+0.08° 2.95+0.07° 2.67+0.02° 2.14+0.10°

”)Means within columns followed by the same letter are not significantly different at the 5% level by Duncan’s test; control

condition (temp. 4°C)
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Fig. 2. Germination rate changes in adzuki beans depending
on storage time and temperature; control condition
(temp. 4°C).
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Table 3. Acid value changes in adzuki beans depending on
storage time and temperature.

Storage Acid value (mg KOH/100 g)
time
(Months) Control 25°C 45°C
0 10.43£0.23%")  10.43+0.23° 10.4340.23¢
1.5 8.20+0.40° 11.05+0.23° 16.97+1.04°
3 8.93+0.17° 14.33+0.58" 33.63+0.61°

")Means within columns followed by the same letter are not
significantly different at the 5% level by Duncan’s test
control condition (temp. 4°C)

39} k. o) contro) ) A&4°C) ol A7k
A 370Y EoF LO]AQl ZFo|2 Wolx| oFofr). vhy ARe-
(25°C) 7ML A% 3719 A3t & AL FlekA
Z7Velglal 7143l 1-2(45°C) 2oA= AR A 1043
mg KOH/100 gof|A 1.57¥ & 16.97 mg KOH/100 g, 37}
9 Foj= 33.63 mg KOHW/100 g0 2 G2l &el 718 1Y
o} 2RO AHRAIE ulbod wol ASEr} B
A7) A%E, 223 FA0] SRl £A4E 5
7Vl Ao 2 dHA 1 Oom(Kim ef al., 2007b; Han ef al.,
1996) = A Aol Mz -2 HS LeRTh
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Ao ojM== Ed
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Al om Pae ATk Fig. 33 2. B2 contro)?]
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& sbER AT R} 2o] WFe] Fol U 4
N B9 Beld 4ol BAEUT, B 4RELE F
2 S £33 o]|Fo{X] == (Deshpande & Cheryan, 1986;
Miano ef al., 2016) &9 vjHE 2 o= g+t
A 4 Qlek 2] ¢ At Oh er al. (2022) Hfo|
azul H2le B AN E £AOR Po SBE
#7F MAEE anE 2uskch old SwHoA 753}t
JL2(45°C) 2719] 37 A BollA T v S
2Y 5T SAdE 9FE TS AS AT = 3
Ak
A 2 F9o B Ax, tfxH(control)Ql A
2(4°C) 9 A2(25°C) 27oA= #37t gloloy 7h4
3} 12(45°C) 2ol STt G Afolo] SAmR
EAIG B0] WolA ATHFig 3). F7 £} Tk
FE]Z(cuticle), BT o] =(palisade), L AH 2 AT E] o]

Fig. 3. Microstructure characteristics of adzuki beans stored
for three months depending on storage temperature:
hilum (A), seed coat (B), and cotyledon (C); control
condition (temp. 4°C).
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2020; Oh et al., 2021; Sopade et al., 1992; Turhan et al.,
2002).
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Fig. 4. Hydration properties of adzuki beans stored for three

months depending on storage temperature; control
condition (temp. 4°C).
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phase)= teF 6A17171A] T2HE|QUTHON et al., 2021). %
T(control)?l #A-2(4°C), A}-2(25°C) U 7143} 11.2(45°C)
2] A B B 4t Feao] oF 9AE A9
A 71 wEA] F7FsEE AL, B 15A17F o] S 5E 36A1%E
7| FFA = Eg7F H3s] AT 59, 3
OAZL o] TR Bl = 7HESF 112(45°C) 2719 o] =
(control)Q] AL2(4°C) & AF&(25°C) Ao H|g| &= Eﬂ?ﬂ 2
i ETE ARAE B SRS TAY g #HlolA(lag
phase) AlZFE 3 2= 9 FFo wet zpolg Heltk=
A Ayt BE vF 9] Oliveira e al. (2013)2

T RETY 22 S EET S50 U g Hlo]X(lag
phase)7} ZrolAthal 51913l Oh er al. (2021)2 AL &
FE oA e F59 2 o] (lag phase)7} oF 1A|17F
S 29 vt FF9] 67t H]sf| - Zrhar skGich

o Agst 4B 54 kinetic 45 93 Kaptso ef al.
(2008)0] AAFF mEle A gslglom 1 AT Table 49}
At} Kaptso HEo|A = 3719 H4E =5 4 Qe
A, BEFETF M), A BFTETEY 50%0] =
ot=d 285 AT, A —E—g—’? £I2(k) o]tHOh et
al., 2021). o] mdlo] o] PRI, +ETF H% 5
& Ayl Agst ndol X]L Table 42 AAAS(R?)
Grom ek 4 ol HlaTconiro)?l A-L(4eC), A
2(25°0), W 7H53E 12(@5°C) AN AAAST 2
0.995%, 0.983% 2 0.988%9%] =2 AL 7Ix=2=g
o] 2HE EXNS HMuslg] Aget muele o)ty
th A& o] 455 kinetic 4] A3}, o Z-(control)
ol A(4°C), A-(25°C), 9 7k453}F 212(45°C) A &
O] 27| TR FMo)Z F-2(25°C) A% Fo] Fojxer

Table 4. Water absorption parameters and kinetics of adzuki beans stored for three months depending on storage temperature

using the sigmoidal Kaptso model”’.

Storage temperature M (%) M (%) T (h) k (h™) R’
Control 11.57+0.06° 137.2343.35° 8.47+0.36° 0.35+0.04° 0.995
25°C 13.70+0.10° 134.60+5.71° 7.94+0.59% 0.38+0.07° 0.983
45°C 10.43+0.06° 116.34+7.84° 7.84+0.46" 0.42+0.07° 0.988

)M, (%): initial moisture content (%, dry basis, d.b.); M, (%): equilibrium moisture content (%, d.b.); T (h): half saturation
time; k (h™): rate constant of hydration; R* coefficient of determination; control condition (temp. 4°C)
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