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Quality Characteristics and Antioxidant Properties of
Black and Yellow Soybeans
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Abstract The objective of this study was to investigate the content of phenolic compounds and their contribution to
antioxidant activity in the seed coats, dehulled and whole black and yellow soybeans. The total phenolic and total
anthocyanin contents were analyzed. FRAP, DPPH and ABTS assays were carried out to determine the antioxidant
activities. The 100-seed weight and color values were also analyzed. Black seed coats had significantly greater total
phenolic and total anthocyanin contents as compared to whole beans, dehulled beans, and yellow seed coats. Moreover,
black seed coats exhibited the highest antioxidant activity among the samples, regardless of the utilized method. The
antioxidant activities determined in all assays positively correlated with the total phenolic (0.980<1<0.991) and anthocyanin
contents (0.990<1<0.997) as well as among themselves (0.992<r<0.996). It is anticipated that the information generated
from this study will help support the development of soybean products for improving health.

Keywords: soybean, antioxidant activity, ferric reducing antioxidant power

M

rhu

ZF(Soybean, Glycine max. Lye It F3+2] WEx]wo]
A2 e E Y FF% H]E’-@M = WH of 40%9] e,

JenT) EJIA]T%L PENE
PERRIEE

o)
AR

2 1o o
=
2
[ o

>
2

E_ D]—HHZT ;{]H]- ‘59] E;do]

Hj -5 EEOF— _i phenolic 3}§H&<]
= o] 3)‘:}(3—5). 53] oFE TS 2= A

EE U= anthocyamnoﬂ &) 73t
Aoz WIET rh69).
ufj-§- ‘3]'°k°}‘34 Tﬂ‘/]’ﬂ@ﬂ/ﬂ“
AHG '?7]%, i, i T RRE Az
, BEZH g Fe 5 2R HE *QE
2 AR-HA ‘:]' 7FEAE AZRA g
< olgstirt 2y —-41°ﬂ e %’”«]

=

ofN
o
Fll‘

N

*Corresponding author: Jong-Dae Park, Korea Food Research Insti-
tute, Seongnam, Gyeonggi 463-746, Korea

Tel: 82-31-780-9211

Fax: 82-31-709-9876

E-mail: jdpark@kfri.re.kr

Received July 26, 2014; revised September 22, 2014;

accepted September 23,2014

757

i

5
o
HEEX
*131131 1?4

2 71 *@rﬂﬁ
o]&;]t—] Val
o]g-o]

7} HRIHA (10-12) &5t
, 29 T TRAE AR

o

_1_4
rlo

we 4o
o

ofi rlo ol > @ & g oo X
-1

=
Ao A3 i’(Glycme max L) 20139% 9= gA
Fe 50 % ALHE 29 wd
1:} AR B AAE AN A 5

Eo2 WAl F3 % wjolE
e A FEo=w :r’~r T 24zt Eafste] 4ocel Agshad &
A8 AIRE ARSI Tl st 4 378 AFCE Folin-
Ciocalteu’s phenol reagent, sodium carbonate, gallic acid, sodium
acetate, (+)-6-hydroxy-2,5,7,8-tetramethylchromane-2-carboxylic acid
(Trolox), 2,4,6-tripyridyl-s-triazine (TPTZ), 2,2'-Azinobis(3-ethyl-
benzothiazoline-6-sulfonic acid) diammonium salt (ABTS), 1,1-
(DPPH), ferric chloride hexahydrate,
potassium chloride, potassium persulfate™ Sigma Chemical Co.
(St. Louis, MO, USA) A|¥-2-, acetone, hydrochloric acid<=
sei Chemical Co. (Tokyo, Japan) A& AR&-3IAth

2 ol 2

%3

diphenyl-2-picrylhydrazyl

Jun-



758 =2 Z 388 %] A| 46 WA 6 & (2014)

1 F QMEAJold M4 BAT gHikst 4 XS
Y3t F FE2ES 7 AR Bl 10812] 80% acetone (viw)S
o] shaking incubator (Jeio Tech Co., Ltd., Daejeon, Korea)S
ARESE] 20°Coll A 1241 7F Wt FF S1e™ 045 um mem-
brane filter (Sartorius, Géttingen, Germany)Z &J35te] 498 A
B2 ARSI

1=

E
o] WlYZ(100-seed weight) 22 23l AdE AFHL 100
2

%%
Sjf 38] W Sgelglon] Has) EEHAR ekl

=
Eo]-ﬂ[[ﬂ

>
Pil H
I'-III

H
AR

Ji

7o 9 AA A Fo] A ZAS 3 FHE Fekid
HEL71(35x10 mm)ell Eo} AXA(CM-2500D, Minolta, Tokyo,
Japan)E AFE-3}ed L ZFh(lightness), a #l(redness), b #l(yellowness)
S SR A #2727 iY EHlEke 33 whHE 53

saon Hay EFEHaE JeEpit)

02!

Total phenolic &% =
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Table 1. Hundred-seed weight, and percent distribution of
dehulled and seed coat of black and yellow soybeans

weight distribution to whole bean

100-seed weight (%)
® dehulled bean seed coat
Huktae 32.53+0.33° 92.57+0.47° 7.42+0.47*
Seoritae 39.13+1.16° 92.62+0.55° 7.37+0.57*
Baktae 31.37+0.56° 94.44+0.12° 5.544+0.13°

All values are meantSD. Values within a column with different letters
are significantly different by ANOVA with Duncan’s multiple range
test at p<0.05.
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Table 2. Color values in whole and dehulled beans of black and yellow soybeans

Whole bean Dehulled bean
L a L a b
Huktae 29.10+0.38° -0.05+0.04° -0.22+0.16° 51.64+2.75* 2.06+0.42* 17.72+1.43°
Seoritae 30.42+1.04° -0.12+0.05° -0.40+0.04° 44.05+£2.10° -5.66+0.52° 12.93+1.31°
Baktae 50.57+1.71* 2.95+0.34* 14.02+0.74° 51.50+3.24* 2.21+0.40° 17.83+1.86°
All values are meantSD. Values within a column with different letters are significantly different by ANOVA with Duncan’s multiple range test
at p<0.05.
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Fig. 1. Total phenolic (A) and total anthocyanin (B) contents in different parts of black and yellow soybeans. All values are mean=SD on
a dry weight basis. Values marked above the bar with different letters are significantly different by ANOVA with Duncan’s multiple range test at

p<0.05.
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Fig. 2. Antioxidant activities in different parts of black and
yellow soybeans as determined by the FRAP (A), DPPH (B) and
APTS (C) assays. All values are mean+=SD on a dry weight basis.
Values marked above the bar with different letters are significantly
different by ANOVA with Duncan’s multiple range test at p<0.05.
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Table 3. Correlations between antioxidant activity and phenolic contents of black and yellow soybeans

Pearson’s Correlation Coefficient (1)

TPC TAC FRAP DPPH ABTS
TPC" 1 0.997%*3 0.989%* 0.991** 0.986**
TAC? 0.997** 1 0.995%* 0.997** 0.990**
FRAP 0.989** 0.995%* 1 0.996%* 0.992%*
DPPH 0.991%** 0.997** 0.996%* 1 0.996**
ABTS 0.986%* 0.990** 0.992%* 0.996%* 1

DTPC: total phenolic content
>TAC: total anthocyanin content
9The magnitude of correlation between variables was quantified by the correlation coefficient r. Two-tailed p value: two asterisks, p<0.01
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