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Abstract

The proximate compositions, quality and physicochemical characteristics of mung-bean cultivars cultivated in the
north-central region of South Korea with different seeding periods were evaluated. A significant difference was noted in the
proximate compositions and chromaticity of mung-beans according to cultivars and different seeding periods. Crude ash and
protein content decreased with the delay in seeding period and a slight increase in carbohydrate content was observed. Redness
of the other five cultivars increased with the delay in seeding period except for the cultivar Jangan, while the yellowness
decreased in cultivars Geumsung and Jangan. Water binding capacity of the 1%, 2™ and 3™ seeding on the cultivar Eoul was
115.15, 99.76 and 96.31%, respectively, and a decrease in the binding capacity was observed with the delay in seeding periods.
Water solubility index and swelling power were significantly different among cultivars. Total polyphenol content of 1% and
2" seeding on the cultivar Jangan was 8.59 and 8.57 mg GAE/g, respectively, and a decrease was observed with the delay
in seeding periods except for the cultivar Sohyeon. Total flavonoid content of 1% seeding on the cultivar Jangan was 5.25
mg CE/g, which decreased with the delay in seeding periods. DPPH radical scavenging activity of 1* seeding on the cultivars
Geumsung and Kyungseon was 2.44 and 2.32 mg TE/g, respectively, which decreased with the delay in seeding periods. The
BTS radical scavenging activity of 1* seeding on the cultivar Jangan was 6.98 mg TE/g. In the present study, the variations
in phenol content and radical scavenging activity were observed to be dependent on the cultivars and seeding periods.
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Fig. 1. The photograph of mung-beans produced in the
north-central region with variety and different seeding
periods. The 1%, 2™ and 3™ seeding periods were seeded
on June 30, July 10, and July 20, respectively.

Unit, Foss Tecator) &2 BX3} 31, Z3)& 32 600TC 2]
% 3] 3}H(DS-84E-1, Dasol Scientific, Hwaseong, Korea) .2
B4k geshE S 100 SFRA S8, T,
A4, 3B W VR E FA5Ig tHIeong 5 2014).

3 EE Y DAY S50 ZX sS4 24

5 % A7 mE 5579 M= MIA|(CM-3500d,
Minolta, Tokyo, Japan)& ©|-§3t] YA AEE SH&
2(35x20<50 mm)o]| Sof 217 23 mmo} o] shahs 3
B AAE =435}, Hunter’s value?]l ™= (L-value, light-
ness), 2 = (a-value, redness) @ ZHH = (b-value, yellowness)
£ 24s}5ickShin 5 2016). olu) ALg T EEugo] AT
L-value:= 97.38, a-value= -0.02, b-value:= 1.66°]3%it}. 4=
ATHL 60 mesh |3k Hahat AR | g& FFA 40 mL
of g3t 1A17F wRksEAL, 108 52t 1,500<gofl A LH&
2J(CR22GIIl, Hitachi, Tokyo, Japan)s}e] A2 A| A3t o
= AAE 715 FAE 45t JAE A= FA(g)el
A AZ A=Y FA(QE M AL AE FA(] et =
282 AABFAtHWoo 5 2016). Sa=9t Bo8o B
AR 1 g 30 mLe ZEo] BAAA 90417 G
o 3047t 7+Estar, 1,500xg= 2027 Y ET &
9L 105ToA 12417 AZAA FAS 24e11, A
Joi= $AE Sgetgen, ol ALl o
AtHWoo S 2016).

dr e

o
o oox
SLorlo ol BN rok

[2ad
o

23 = (solubility, %) =
A Axd 1T A (g)

AS AL (g) 7100

-8 (swelling power, %) =

AAEE F 5 () x 100
A5 A HFA (g) x (100—&3) =)

Z gl o|glst EA 579

stz 24

HI

4 B U IEATIY S50 Hst A

5 9 gFA70] WE 57| S A& U radical &
AR E B3] A Azsto] Bl AR BHFL 29
o] 80% ofeh-2-2 Y31 homogenizer(HG-15A, Daihan Scientific
Co., Ltd., Wonju, Korea) 2 #2A3}A7] &, AF20j|A] 24X 75
o} 23] A grE=Z(WiseCube WIS-RLO10, Daihan Scientific Co.,
Ltd.)3t th2 No. 2 oJ3}X](Advantec, Toyo Roshi Kaisha, Ltd.,
Tokyo, Japan) 2 e1ks}e] ~20C W5o] MahEA £
& NR2 gk 2220 et & Bejals 2 Sehw
ol S Lee $QO17)) WO B $ £
Y& dFE =&5 50 ulo 2% sodium carbonate(Na,COs;
Sigma-Aldrich, St. Louis, MO, USA) €9 | mLE 7}3t & 318
7+ W3] 50% Folin-Ciocalteu reagent(Sigma-Aldrich) 50 L
7¥st Tt 304 3 RS F = ghs 750 nmojA &
3R, FEEAQ gallic acid(Sigma-AldrichyE ARE-3}o]
FAE 2o, A& g 59 mg gallic acid equivalents
GAE, dry basis)2 UEI It & STt 0|t JF2 &
& 250 pLofl £54 1 mL9} 5% sodium nitrite(NaNO,; Sigma-
Aldrich) 75 pLE 73t th2, 58 3 10% aluminum chloride hexa-
hydrate(AlCl; - 6H,0; Sigma-Aldrich) 150 pLE& 7}5te] 682 W
Z]3}aL, 1 N sodium hydroxide(NaOH; Junsei Chemical Co.,Ltd.,
Tokyo, Japan) 500 uLE 715, 11& & B34 F3=
= 510 nmofl A S5t BEEEQ (+)-catechin(Sigma-
Aldrich) & AH&-ste] AFAS A5t en, A& g 59 ng
catechin equivalents(CE, dry basis)2 2 e Qith

A
o W

o o

5 &% ¥ LEAVIE 559

ANENM =X

S &S

FF 2 BF3A7)0 IE 5F FEEY radical £2AZA
<2 DPPH(1,1-diphenyl-2-picrylhydrazyl, Sigma-Aldrich) @ ABTS
(2,2'-azino-bis-3-ethylbenzo-thiazoline-6-sulfonic acid, Sigma-
Aldrich) radical £2A&AE =439 thLee S 2017). DPPH
radical £~A&A-2 0.2 mM DPPH £9(99.9% ethanolo]] £-3f))
0.8 mLo]] A& 0.2 mLE #H7}gF 3 520 nmof| A A&H3] 305
Zol FB= A2XE S48k ABTS radical 2A4E/4E
ABTS 7.4 mM3} potassium persulphate(Sigma-Aldrich) 2.6 mM
2 5% ok grao] WA|3ko] ABTS ol 22 FHAZ T,
o] &M 735 nmof| A FF= Fhol 14~1.57F HEE & 5%
Ag(e=3.6<10" M~ 'em ™ HE 0] §3te] oet&E 543
3|4 ABTS &9 1 mLoj| & 50 uLE 7tste] 3=
W3S 3] 308 Fof Z43519ich. DPPH Y ABTS radical
A2 AZA L Trolox(Sigma-Aldrich) & 0] &3} A& g mg
Trolox equivalent antioxidant capacity(TE, dry basis)Z ¥ &3}

Rt

DPPH % ABTS radical

ot
I



580 XN

6. SHEHN

=
RE dglojEL 33 ¥hE 24319 o, meantS.D.E ¥
stk E3L dojd ATE A T 2 13 (Statistical Analysis

e R R

oA - A=A FITEA
MR BHAI7E RIW4E SIHE AFS Byt 2
chal 2 ekl 1249} 33} 92 Ao =E7) Z+zF 28.00 U
2776 g/100 g&. 2 =7 Uehda, 23} o]& =%7} 2736

System; version 9.2, SAS Institute, Cary, NC, USA)& o] 835}
o5 97 A (Duncan’s multiple range test)=
7 EARE 11 AHEAE EAsH T

= =
1. B3 U BEAYIY =50 QuE B
E% 9 A7) 2 HE0) AUAE S BT
Az, Table 13} Zo] E% L 3FA 7o uet frelzel 2
ol& Rk WEA71o] ufek 7 4(Kyungseon), F4(Geumsung),

t}&(Dahyeon), 42 (Sohyeon), ©]-2(Eoul) 2
Fo] 8 ke 77} 8.40~8.52, 8.29~8.58, 8.45~8.58, 8.29~
8.70, 8.46~8.51 X 8.53~8.78 g/100 g2 F-2]F Q] X}o|& K
ok 23 E FFS AAF L= 3.69~3.99 g/100 g HL=
ZAME oW, HFA 7|7 ol as fadshe FEE 2R
T e F300 Bls) A 57 freHes

=2 AEE BALH(p<0.05), IFA7]o] Tt FH 55
YA Q1Ao7 AR, YH R EFL 0.57~1.17 g/100 g2

ok 2A

L

=] _—IL;'cl-

AR o,

<b(Jangan)

g100 g0 2 {Fo|H 02 Fthp<0.05). &

£ ANHOR BEAYI RoldSE
Aot wstE g
gow, Ego] Hetds 24 £

A71 tﬂrﬂ}/ﬂ

OP‘:‘ G P B
2 58.25~62.59 g/100 g2 HY=Z }_/\}E]
o] 1z}, 22+ 9 3}o] A

77+ 61.80, 61.86 L 62.59 g/100 g 2 {-oA o2 =7 }et

1;,{‘_]__7_(p<0 05) A Aoz FEA 77} LolA

o

Sh=

¢

roﬁ

¢

18 o ok
Jg o Y %
s Moo

222 o7t 27}

ko Rt Kim —(2007)2 20059 A|Zo| SE5
—]—’— }»l‘— 7_]‘1'] L;'_‘J —|'~r—, ._1_ -r—, ZX]H]"
SH= kS Z47F 8.6, 3.3, 2.2, 25.8 2 59.9 g/100 go.&2 H 1

=

BEA7]o] WE HEo] MEg

al _I.ZF_Alle:H h=|=0| A

Zohuiz] 9 gk

A Ak FARE ghe G, ofzbe] Aol
AWA 7)) 74, AR
Bz 5 A 5o o5t Aol Aztech

5] 7|4z AuA

w43 2,

Table 29]- Zro] AA AR o7 ZTx 9 w279 ulet &-2oF

et BEe S50 met 13he} 23 whget
o] 77} 4328 W 48382 folH o &) UEk

Table 1. The proximate compositions of mung-beans produced in the north-central region with variety and different seeding

periods
Factor Seeding Variety

(g/100 g) periods” Kyungseon Geumsung Dahyeon Sohyeon Eoul Jangan
I 8.510.02°4% 8.31£0.01% 8.58+0.03%* 8.20+0.03% 8.51+0.03°* 8.78+0.01*
Moisture o 8.52+0.02"* 8.2940.03" 8.53+0.02" 8.70+£0.02** 8.51+0.05" 8.73+0.01°"
34 8.40+0.03°" 8.58+0.02°* 8.45+0.02% 8.65+0.01°" 8.46+0.02* 8.53+0.02°C
I 3.98+0.02* 3.87+0.02°4 3.85+0.01°4 3.88+0.034 3.86+0.02°4 3.92+0.01°8
Crude ash 2 3.88+0.01"8 3.88+0.02%4 3.87+0.03°* 3.90+0.02°* 3.76£0.01%% 3.99+0.00%
31 3.85+0.01% 3.710.01 3.81+0.01%8 3.76+0.02% 3.69+0.03% 3.770.01¢
1" 0.89+0.08"* 0.75+0.04C 0.75+0.04" 0.95+0.01%8 0.61+0.05% 1.05+0.00%¢
Crude fat 2nd 0.9420.05 1.04+0.02°* 0.95+0.04°* 0.98+0.01°A8 0.57+0.05% 1.12+0.03*
3¢ 0.85+0.09°* 0.96+0.03"8 0.81+0.03® 1.02:0.06" 0.77+0.03°A 1.17+0.03*
I 24.82+0.19™ 27.80+0.03°*  26.68+0.10°*  27.34+0.05% 27.00£0.06®  28.00£0.04™
Crude protein ond 24.80£0.06°* 26.7240.07 2621001 26.53+0.01C 27.36£021**  26.72+0.02
3¢ 24.31+0.06 27.3940.02%  26.26+0.17"  27.26+0.04"® 26.62+0.25% 27.76+0.09%
I 61.80+0.17"8 59.27+0.06%  60.14£0.12  59.55+0.05% 60.02+0.12°®  58.25+0.05C
Carbohydrate ond 61.86+0.05" 60.07£0.07°*  60.44£0.03"®  59.88+0.06% 59.80£0.21®  59.45+0,02°*
31 62.59+0.03* 5937+0.01®  60.67+0.18"  59.31+0.11% 6046026 58.77+0.09°

D The 1%, 2" and 3™ seeding periods were seeded on June 30, July 10, and July 20, respectively.
2 All values are expressed as the meantS.D. of triplicate determinations. Any means in the same row (“f) and column (**) followed
by the same letter are not significantly different by Duncan's multiple range test (p<0.05).
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Table 2. The chromaticity of mung-beans produced in the north-central region with variety and different seeding periods

Seeding Variety
Factor . )
periods Kyungseon Geumsung Dahyeon Sohyeon Eoul Jangan
18 45.61£2.70™  46.68+0.26™" 44.776+1.04 48.28+1.54* 45.50+0.48" 46.79+0.86™*
L-value ond 46.57+2.06™* 47.15+£0.38A 45214073 48.38+1.91* 45.5342.604 44.53+1.68"
31 45.76x1.97* 45.69+1.27* 46.06+2.54* 47.79+0.86™* 45.36+0.95* 45.53+0.52*
I -0.42+0.34°" -0.66+0.58"" 0.25+0.07*8 -0.25+0.098 0.28+0.18" -0.40£0.16"
a-value ond 0.29+0.24®48  —(0.21+0.04°P 0.100.10*8 -0.56=0.45" 0.64+0.19 0.05£0.08™*
3¢ 0.53+0.47%* 0.12+0.10°* 0.430.11%* 0.18+0.17° 0.84+0.18" 0.05+0.35"
I 11.14£1.59%A 11.92+1.02%4 9.80+0.95" 12.57+2.04* 9.97+0.97°* 11.27+0.87%*
b-value P 12.64+4.16** 11.58+0.29** 10.130.75* 10.68+1.07* 10.14+3 .26 8.42+1.60°
31 10.17+0.94* 7.94+0.55% 9.80+1.35 10.54+1.05* 9.71+0.79° 10.69+£1.07*8

D The 1%, 2" and 3™ seeding periods were seeded on June 30, July 10, and July 20, respectively.

2 All values are expressed as the meantS.D. of triplicate determinations. Any means in the same row (*%) and column (*?) followed
by the same letter are not significantly different by Duncan's multiple range test (p<0.05).
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Table 3. Water binding capacity (WBC), water solubility index (WSI), and swelling power (SP) of mung-beans produced
in the north-central region with variety and different seeding periods

Factor  Seeding Variety
(%) periods” Kyungseon Geumsung Dahyeon Sohyeon Eoul Jangan
1" 73.43+2.18%42 98.02+2.00°* 94.22+0.75 106.13+0.75" 115.18+3.43* 109.09+3.28
WBC ond 69.44+1.38% 86.76+1.62° 77.13+2.06° 77.3342.28°8 99.76+0.20° 99.15+1.99°"
31 60.87+0.42°C 68.41+2.10% 68.121.60" 70.81:3.44C 96.311.78°® 93.78+1.18%C
I 29.19+0.52°8 31.84£1.104 31.73+1.07 29.27+1.23 29.97+0.96™* 29.87+1.44™4
WSI o 29.77+0.53°A8 31.22+1.04 32.86+0.87*4 28.87+0.29° 29.55+0.29° 28.67+0.644
3¢ 30.85+0.75"™* 31.73+£1.41% 29.86:+0.72%B 28.83+1.13%A 27.98+1.34 29.56+1.05%*
I* 26.42+0.41%8 27.59+0.84* 27.29+0.5348 25.93+0.68™* 26.67+0.51"4 26.63+1.18™*
SP o 26.97+0.27™ 26.48+0.34>A 27.93+0.28* 26.130.17°4 26.20£0.32°4 26.38+0.34*
3¢ 28.07+0.44 27.58+0.77"4 26.85+0.30"" 26.24+0.91 26.15£0.41% 26.4420.77"A

D The 1%, 2" and 3™ seeding periods were seeded on June 30, July 10, and July 20, respectively.

2 All values are expressed as the meantS.D. of triplicate determinations. Any means in the same row (*%) and column (**) followed
by the same letter are not significantly different by Duncan's multiple range test (p<0.05).
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Fig. 2. Total polyphenol (A) and flavonoid (B) contents of mung-beans produced in the north-central region with variety
and different seeding periods. The 1%, 2™ and 3™ seeding periods were seeded on June 30, July 10, and July 20, respectively.

Means with different superscripts within a column (a~d: varieties, A, B: three different seeding periods) are significantly

different at p<0.05 by a Duncan’s multiple range test.
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Fig. 3. DPPH (A) and ABTS radical (B) scavenging activities of mung-beans produced in the north-central region with
variety and different seeding periods. The 1%, 2™ and 3" seeding periods were seeded on June 30, July 10, and July 20,
respectively. Means with different superscripts within a column (a~c: varieties, A~C: three different seeding periods) are

significantly different at p<0.05 by a Duncan’s multiple range test.
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Table 4. Correlation coefficients among chromaticity, water binding capacity (WBC), water solubility index (WSI), swelling
power (SP), total polyphenol (TPC), flavonoid contents (TFC), and radical scavenging activity of mung-beans produced in
the north-central region with variety and different seeding periods

Factor Ash Fat Protein Cﬁ);:y- L-value  a-value b-value WBC WSI SP TPC TFC DPPH ABTS
Moisture  0.1476  0.3013"  0.1513 -0.3336"  0.0577 -0.1860 -0.2510  -0.0644 -0.1025 -0.1293 -0.3299" -0.0013 -0.0820 —0.2908"
Ash 10000 02253 -03017" 0.1604 0.0757  0.0178  0.1241 0.0179  0.1272  0.1258 -0.0042 -0.0539  0.0200  0.0084
Fat - 1.0000 00673 -02751"  0.0108 0.0946  0.0092 0.0589  0.0287  0.0383 -02620  0.1058 -0.1516 -0.2858
Protein - - 1.0000 -0.9660"" 02033 -0.0358 00351 -0.1423 -0.0054 -0.0536 -03555" 0.1743 -02171 -02214
Caézzy- - - - 10000 -02091  0.0422 -0.0112 01362 0.0040  0.0516 04248 -0.1775 02420  0.2942"
L-value - - - - 1.0000 -0.4563"" 0.6793™" -0.0508 -0.0358 -0.1643 —0.2142 0.0755  0.0683  -0.1569
a-value - - - - - 1.0000  -03179° -0.1277 -0.1838  0.0200 -0.1518 -0.1670 -0.5128"" -0.3267"
b-value - - - - - - 1.0000 0.0933  0.0309 -0.0537 00139 00025 02034 -0.0352
WBC - - - - - - - 1.0000 -0.1456 -0.3323" 03203 02314  02932°  0.2390
WSI - - - - - - - - 1.0000  0.8438™" 0.2120 0.1293 02570  0.3269"
SP - - - - - - - - - 1.0000  0.1942  0.1283 00921 02318
TPC - - - - - - - - - - 1.0000 03400 04781 0.7839™"
TFC - - - - - - - - - - - 1.0000  0.2765°  0.4088"
DPPH - - - - - - - - - - - - 1.0000  0.5956™
NS Not significant. Significant at * p<0.05, ™ p<0.01, ™ p<0.001.
BT HE0 =AY gHe SR FF Ao 4w ok 559 QiR S ARe 5 9 270 o
(=03013, p<0.05)& RHRL, ZThAY Feke 23R gt 2} Fo)HA Fol B UEhi et B 7)o w2t 238 &
Fo) ApHr=-03017, p<0.05)& BAOH, ©43E A 2T FFL BFA7)7} ko ASF Ay, B4

ekl d ST e 0] A= - 0.9660, p<0.001)& K]
£ Ao Yehgth Azl WEl Ro| A= - 04563,
p<0.001), B =} Pr Ao AFphahA|(r=0.6793, p<0.001)
2 yehigth Fede SEATYTIE Ho) Au(=-
0.3323, p<0.05), L =eh= Ao AFTHr=0.8438, p<0.001)S
Rtk & Zous g S oy guw Re) 4
Be Hgon), BastE g 2EATYIE Ho] Aue
Uehigt & SefuicolE ke & B ek 4
o] AF7H(r=0.3400, p<0.05) LFERHQITh Radical 274842
HAzel Kol A & Eeus 9 Sehuicol= ek} 4
o] AHS vEf %o, DPPH ¥ ABTS radical &~AEA
749 AFHE 1=0.5956 (p<0.001)2.2 EFFT] Radical 44
e WA= 2= Y HEA R 719151 radical
£7BA4E e Ao B w(Choi 5, 2007), 5o §
48 ZeuE 9 Seuiols 5 ks JRo| o)
radical £7Z40] o] 7|ojshs Aoz AzbErt,
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