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Abstract

This study investigated the effects of the steeping condition and salinity stress on the quality properties of germinated
black soybean. The absorbed water content increased drastically in six hours with the increase in the steeping time and
the temperature. The pH decreased as the steeping temperature increased. A gradual increase in the dissolution of the anthocyanin
was observed with the steeping time. The adequate steeping conditions were found to have been six hours at 25°C, which
showed the needed absorbed water content within a short time. The germination percentage of the black soybeans decreased
with the increase in the NaCl concentration. The pinitol and total phenolics contents showed the highest values under
the concentrations of 0.7% and 0.3-0.5% NaCl, respectively. The flavonoid content was highest at the 0.1% NaCl concentration.
Consequently, the salinity stress during the germination of the black soybeans enhanced the pinitol content and lowered
the blood sugar, which gives it an advantage as a functional food material.
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Table 1. Operating conditions of HPLC for the analysis of pinitol
in black soybean

Items Conditions
Jasco HPLC system (Tokyo, Japan)

Nano Quantity Analyte Detector
DetectorfTemperature - \jo Ay GT-500, Quant technologies, USA)

Column/Temperature ~ Rspak DC-613 (6mmx150mm, Shodex™, Japan) | 70°C

Instrument

Mobile phase 75% Acetonitrile
Flow rate 1.0 mL/min
Injection volumn 10 uL

AR ZFo] A R5E FH ot 100l Fe] S/TE 7He & 24
A ZHE9F W 8F32(SK-71 Shaker, Jeio Tech, Kimpo, Korea)
3t ThS o] F(Whatman No.2)3to] Al &8l 02 A}-8-519]
. = H=4 38E 82 Folin-Ciocalteu phenol A 2F<
AHgate] EelulEA sHEEol o8l SHdE 2¥ Z2lEdl
g o2 HAaE= g2 FASATH24). 74 FEE 1
mLell 2% Na,COs §9 1 mLE 7}8+ ¥ 3%-7F W8 &
Al 50% Folin-Ciocalteu A] <F(Sigma-Aldrich, St. Louis,
MO, USA) 1 mLZ 7}ata 3083 ¥H8- & 750 nmol| A
ETFEE SHsAL o] A9l gallic acid
(Sigma-Aldrich) & AHg-ste] Hed-g 233ttt & d=
d 3E e mg gallic acid/g(dry basis) o2 UERY
ATt

A=
2R

ZatEro|= B

ZatH olE 3EES Dewanto 5(25)2) Wl whet 3
25 250 uLoll =75 1 mL9} 5% NaNO, 75 L= 7}3t
thS, 552 3 10% AICk - 6H,0 150 |ILE 718t 6% k] &}
3 1 N NaOH 500 iLE 7}stal 102 &, wheolo] T35
e 510 nmol|A] Stk EFTEZEQ (+)-catechin



502

(Sigma-Aldrich) 2 AH&-ste] &2 2Hdstlon, S

Hio|l= ek mg catechin/g(dry basis) o2 VFERY ST

SAIXz2

RE dolEe 33 wkE sl o Hx|3te] #¢
dL B Z 223 (Statistical Analysis System; 9.2, SAS
Institute, Cary, NC, USA)< ©]-§3lo] p<0.05 FTo=
Duncan’s multiple range testol] 2]3te] 737315 th.

Water absorption content (%)

0 3 ] ] 12 15 13 21 24
Steeping time (hr)

Fig. 1. Water absorption content during black soybean steeped in
water at different steeping temperature and time.

Values represent the mean (n=3).
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Fig. 2. pH of steeping solution during black soybean steeped in
water at different steeping temperature and time.

Values represent the mean (n=3).
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Fig. 3. Anthocyanin of steeping solution during black soybean
steeped in water at different steeping temperature and time.

Values represent the mean (n=3).
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Fig. 4. Effect of various concentrations of NaCl on germination
percentage of black soybean.

Values represent the meantSD (n=3). Means with different letters are significantly different
at p<0.05 by Duncan’s multiple range test.

¥ sxof Mg o4 E &

d 2Eg 2o Wt AAFEE o vl Y=
s A3 A7) Fg 59 2tk 9y E e 9 v
s/HETE oA m Srkeke Ao® Uegth o 5
T 0.7%14 1.76 mg/ge] U FE FFO 2 vzl H]F
30% S7kste Ao 2 Uetth Y& A=Ay dlA
NER FEAY /)5S i AEY A A w WA

= *f -

9,
b
1>
o
__)&l
=
2
i
)
ﬁ015
e
ko
(98
1o
o L
oL
o
N
%
_o‘l
RJ
&IO i
0 [0 L

(17,18). & AT 4 T=7t S71g el upegp  wdolge
a7 Hom, ol 4 AEY A 9d AFEREER
A FAYE T SR et Aoz AztEo A 5
U &9 5ol 23] e UES e azA
ggo] Hol Ax glon, T3 fYEL dg7tel T
kot AALE st A7) o HARIES] Y
g, Aol gatsl E2S ST &) oA 4k
o} 2Eg ol o3t 7ge] £33 W] WS A
Al713L A7 S BEske A 2e &7t BAEo] A 2e
732 E 2 EA 9 7hsAdE HolFal JATh33). ek
B Apdie o 2Ef A 219 wolz syEe] 71t
UEeRgom, o] ol AR Fe 7154 2AEA X E
=d F US Ao Ko o] wE o} 2% gl
ol 7| 7toll M o] FAHQ] AT = BT JoE Als
=3

2.00
d
b b
5 160 ¢
“ d
E e
£
£ 120
3
[
S 080
2
2
€ 040
0.00
0 01 03 05 07 09

NaCl concentration (%)

Fig. 5. Effect of various concentrations of NaCl on pinitol content
of black soybean.

Values represent the meantSD (n=3). Means with different letters are significantly different
at p<0.05 by Duncan’s multiple range test.
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Fig. 6. Effect of various concentrations of NaCl on total phenolics
content of black soybean.

Values represent the meantSD (n=3). Means with different letters are significantly different
at p<0.05 by Duncan’s multiple range test.
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Fig. 7. Effect of various concentrations of NaCl on flavonoid
content of black soybean.

Values represent the meantSD (n=3). Means with different letters are significantly different
at p<0.05 by Duncan’s multiple range test.
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