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Change of Quality and Physicochemical Characteristics of Mung-bean Flours
with Germination and Roasting Condition
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Byoung Kyu Lee and "Koan Sik Woo

Dept. of Central Area Crop Science, National Institute of Crop Science, Rural Development Administration, Suwon 16629, Korea

Abstract

The change of quality and physicochemical characteristics of mung-bean flours after germination and roasting treatment
were evaluated. The moisture content of the roasted mung-bean flours decreased significantly according to the roasting
temperatures and times, and the crude ash, protein and fat contents increased. The lightness of the roasted mung-bean flours
significantly decreased, and the redness and yellowness increased. The water binding capacity of the roasted mung-bean
flours without and with germination were 151.71 and 192.77% at 240°C for 20 min, respectively. The water solubility index
and swelling power decreased with an increase in roasting temperatures and times. The phenolic compounds and radical
scavenging activity of the roasted mung-bean flours increased with an increase in the roasting temperatures and times. The
total polyphenol contents of the roasted mung-bean flours without and with germination were 4.81~7.71 and 4.22~5.63 mg
GAE/g, and the total flavonoid contents were 2.46~3.05 and 2.45~2.87 mg CE/g, respectively. The DPPH radical scavenging
activity of the roasted mung-bean flours, without and with germination, were 106.83~376.08 and 174.41~346.70 mg TE/100
g, and the ABTS radical scavenging activity was 251.67~534.31 and 274.39~430.02 mg TE/100 g, respectively. As a result,
it is necessary to set quality standards for each application considering the quality and antioxidant properties of the roasted
mung-bean flours.
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N 2 (Noh 5 2001; Imm & Kim 2010). 5ol Tt 71540l Fat

AT aL =o] o] AZalE kTl gHAlet B U FAL

L= = (Phaseolus radiatus L)= ZIZIER wE=3t 7] 3 of| A 3 A4S 78R 2 H(Oh 5 2001; Kim 5 2007), &%
# Aehe ofdn) AER(Kim 5 2008, FAe] Ao Wb B AFo] F=Bol off 7 7 &40 B A J
P, =S W A, AL WS WA K5 o2 PR (Choi 5 198), B oS £EE AT B4, Fol
g, A4 5571 90%E AAFTHKim 5 2013). 55+ 4 B ol o gt Bl A(Chang 5 2002) F°] Hi1
SA@5-62%)7F T AQ0-28%) 2 o] oA glo] AuEE  HTh Ea, ofehg 22Eo| WU, SuAs) Alzheimer's
(1% ool W3 vlma ARago] Sof A A RAL  diseased] AT Bho] G WY P FLALFad-
Nz 2o|AY, 3uUEd HItH o] das AREEHIL it vanced glycation end products)®] /45 HA|sh= o= Hil

" Corresponding author: Koan Sik Woo, Dept. of Central Area Crop Science, National Institute of Crop Science, Rural Development
Administration, Suwon 16429, Korea. Tel: +82-31-695-0616, Fax: +82-31-695-4085, E-mail: wooks@korea.kr

- 149 -



150 URF - o) X3 - ol - o5 - o]y - S

519203 Peng 5 2008), 55 7470] S0l 0.2 TH vitexin
T} isovitexin®] AFSE A (Kim 5 2005; Kim S 2008), 3}
S 4 T 2AH(Kim 5 2010; Wi 5 2012) 5o BIE

o B EHo] & §EHI, Moy F F T4 4 a4
of 382 FFS vA = A= IHA UrhLee 5 2013;
Park 5 1993; Saklar 5 2003). Roasting3t Z+3Fof] T3t A7 =2
= B89 B 7Y B-glucan, catechin, tocophenol 1} 7+
A e & &0 gepxitha R ustgchDuh 5
2001; Sharma & Gujral 2011; Sharma 5 2011). =3t $FAZ
& ujn|ef n|5 1 2] 9] roasting 2710 whe} A, o 9l ofu]
we4ke] gHgFo] Wigkete Ao g HIstglen(Ha 5 1999
Lee 5 1984), roasting®t 0] URHJHE, 7714448, ofn]
AL stk HSH Ayatse 5 1983)9} =34 roasting 2549
At Bd(Lee 5 2017)0] sl Harshgict

E3 ok FAA T A} ofm| il X HPAL, TS
=, HIER, 7714, Aoldf 59 9=l Malksta A
J&d AREE F7M6te 222 A dem(Woo &
2017), oty Fofl asvt &dstE]o] JYAHEY AW &
F7F &ol5HA FrhLee T 2007). AEFAE] ol F A&
H3to] et B2 A77F B EI(Cho 5 1985; Choi &
Kim 1985; Colmenares de Ruiz & Bressani 1990; Hsu 5 1980;
Kim 5 1985; Lee 5 1994), ol n| <] 3h4its} &/4J(Kang 5
2006), &8]9E ZAJ(Choi 5 2006) ¥ gt FA(Kim 5 2010)
ol tigt A57F gk

FR7MEE ol &ste olfe d4AY F A& A
4= ol =871 F7HRL Qe FAloluh, U B4 71E0]
o] 2o = FA 7|E Aol asith uebA &2
FoAe §=E 55715 FE 7€ 43S AT ¢ge
oo} H5AE & 5571R o F43 o3t S
Asto] 23 gl FRVIR AFY 4 7€ 44 9

(ESEER TE LR T

rr
i)

o

ERET
1. AIEXZE ¥ 2ottt /A2
2 dFo AH8E 55 £52 201699 A7=E 9 &
Ao} STy SHRAER AP ZA A A4k 23
(Phaseolus radiatus L. cv. Sohyun) &F-& AR5 AR 9
Sob 20Col 4 24417F AAITE 5 25CoA] 24A13F ol A]
A A RZ AN e H, o|uf o] & Zo]= 5~10 mmE A}

=4 EFIYEIA

ot Wotd 7)) e SEeh WohN7l HEY Boz
AL 2% 5Z7A(160, 180, 200, 220 L 240C)3} A7+ 3xA
(10, 20 % 30@)e= HAsto] AL F-E7](FEC-006,
Biotech Food Power Co., Incheon, Korea)2 £-2-%2] s} Th
Ho Ll JEHN7|(HMF-1100, Hanil, Seoul, Korea)2 &
Hote] H2ARE Azsigon, 4T Wanel AgsA
AR2 g,

Yo W BSMaAl SS7IRS YuAE 2y

fob @ BoAe S5 SRFFE AoAsEe
A 7](AND MX-50 moisture analyzer, Tokyo, Japan)Z Z
tHon, 2ozl ko Kjeldahl ¥HH(2300 Kjeltec Ana-
lyzer Unit, FOSS Tecator, Laurel, MD, USA)2. 2 A& 2 A3}
At 2AH RS Soxhlet HHH(Soxtec™ 2050 Analyzer Unit,
Foss Tecator) o2 BEA31¢1, 235 2 600TC 23]
o RS BashE B 100 FHRAN -
B e, A, SRS W Yuix 2 A8 chleong 5
2014).

N

K

%

| _l{)ll il

Of

3. Wo Y RSzl =5UIF0) B3 54 24

dol 9 BOAe] HE/FRe] AEL ARA(CM-3500
Minolta, Tokyo, Japan)E o]-&35}o] 43519 1, Hunter’s value
o] = (L-value, lightness), A = (a-value, redness) W M=
(b-value, yellowness)E =73} F th(Shin 5 2016). o|u] A}
235 FFuTo] M= L-value=97.38, a-value=-0.02, b-
value=1.660]3tt. +~EZATHE AE 1 g& FHT40mL &
este] 1A1ZF wyksial, 107 3¢t 3,000 pmo= Y4Ee
sto] A e AATT o JAAE 7HR9 FAE S35
IAR A= FA(golA As AT FA(gE ™
AL AzET FAgel He HEE&= AAbsEtHWoo
T 2016). §al=of HE2 £ A= 1 g= 30 mLY T/
Feof] BAMAA 90+£1C ¢ g0 3023t 7HEstaL, 3,000
pme 2 2087 YAEET & ASH2 105ToflA 124)17F
AXAA FAE 45, AHEL A2 FAE S35t

dom, ofge] Ao ols] AHEsIHTHWoo 5 2016).

431 % (solubility, %) =

ol 8 $2A Y SErR0) HEHE 2 radical £AT
o] 80% o EH&&



Vol. 31, No. 1(2018)

Y3 homogenizer(HG-15A, Daihan Scientific Co., Ltd., Wonju,
Korea)2 wATIA7] T, 20| A 24Xt &< 23] A&+
Z(WiseCube WIS-RLO010, Daihan Scientific Co., Ltd.)3} T}
No. 2 &J1}Z](Advantec, Toyo Roshi Kaisha, Ltd., Tokyo, Japan)
2 ogste] —20T YEmo| BHEsHA AL A22 A}

&tk FEEC Ut F EvE ¥ ST 0|t
< Woo 5(2015)¢] Wj o= 245t & Eolvs %
2 F&E 50 pLofl 2% Na,CO; €94 1 mLE 7}3t & 387
HF2]3}e] 50% Folin-Ciocalteu reagent(Sigma-Aldrich, St. Louis,
MO, USA) 50 yLE 7}ttt 30 &, wheHo] g
2 750 nmo| A &A31F L, EFEZ QI gallic acid(Sigma-
Aldrich) & AH&-sto] AFAS A5t e, A& g5 mg
gallic acid equivalents(GAE, dry basis)2 YEM At & &t
Hlo|t ke =25 250 ulo) 2% 1 mLe} 5% NaNO,
75 ILE 7}t thg, 55 3 10% AICL - 6H,0 150 iLE 7}s}
o] 6% WFX]5FaL, 1 N NaOH 500 pLE F7}sla, 118 = 4t
Solo] FHE 748 510 nmel A ZHsHATHWoo 5 2015),
FEE2Q (H)-catechin(Sigma-Aldrich)2 AF&-31o] AHFAS
ZLAJ5E oW, Al & g mg catechin equivalents(CE, dry basis)

= yehpict

5. Wot U FSA| =5FI1E2| DPPH 2! ABTS radical
ATEY EF
ol 8l HEA ] 5571R 3559 radical 2AEH L
DPPH(1,1-diphenyl-2-picrylhydrazyl, Sigma-Aldrich) & ABTS
(2,2"-azino-bis-3-ethylbenzo-thiazoline-6-sulfonic acid, Sigma-
Aldrich) radical 2842 &43}tHWoo 5 2015). DPPH
radical &7 &AL 02 mM DPPH £98(99.9% ethanolo] &
3f)) 0.8 mLoj] A|& 0.2 mLE H7}8t & 520 nmoj|A] &3]
308 o T3 7tAXE ZA35g Tt ABTS radical 24
A2 ABTS 7.4 mMi} potassium persulphate 2.6 mME 315
FQF o] A|Ste] ABTS ol2S FAHAT & o] &4
= 735 nmof| A FFE Fho] 14-1.57} H=S & F3A 5 (e=
3.6x10' M 'em ™ )E o] 83t et F|AEtgct B4H
ABTS &4 | mLof| &9 50 uLE 7}5to] F3=9 HaE
A&5] 308 S0 =43}tk DPPH Y ABTS radical &A3
AL A& 100 gF mg Trolox equivalent antioxidant capacity
(TE, dry basis)2 ¥ &3} th

I.

6. SHEN
£ HlolEl= 33] BhE 5450, meantS.D.2 £
gt E3 dojR ATE EA T 2 713(Statistical Analysis
System; version 9.2, SAS Institute, Cary, NC, USA)& ©]8-35}¢]

t}3H 917 4 (Duncan’s multiple range test)2 AA|3} O,

=rl20] 27 4 o]ske EA4 151

Z_']-

A

ook
I
3
1o
ox.
e
i
X
rulm
2is
2
ol
S
R
T

M

o
_—
=)
=]
)|.I=

SA2| 5FI1F9 ditdE
fﬂﬂloﬂ e SF7HE RS o
, Table 1 & 29} Zro] B2 9} A|7to] what
€ Hols ASE Uuith oAl 7R 2
e 288, 20, 209 3 BN U
3.88, 26.92, 0.39 9 58.76 g/100 go| %L, WolA|A
= 242 2.00, 3.81, 30.31, 0.92 2 62.96 /100
NPIA e 52 AxH BE R
¢ A3k, Table 13} o] 2 A2
of wa} 11.00~2.76 g/100 g2 2 &-2o]=
E].uou:] Z:i]—‘?’— }—1:}-]3“75 o zx]u]—
=9l A7hol| whet ZkzF 3.51~3.88, 26.27~29.12 2
¢/100 g2 goFoa 9_F7P Zrlsle AFS B
AoVt st oA F RE AT S5
B TS B4 2, Table 29 o] =2 &
29l A|7ko] whe} 3.92~1.69 g/100 gO 2 ZrAd}
Z3)8, ZeeiE 9 24 g5 7k7)F 3.55~3.79,
33~31.35 @ 0.42-1.94 g/100 gO. 2 97t Zrlehe AFL
1} 2 Fol7k Qigich i Bpe] A9, WobhA A
SR bS] WA e, 28)E, 2uud, 2
S UFE ol o #eaed vt 2 Rl
ong S(2013)& =E2 110°Coll A 10, 20 L 308

o A [e] S
A, 58 w— sk, B, 2o, 2%

S Ao® Bt R A7} fAE ATE

AT o
koM
[o

Tz -
= -
liﬂ.l _\_4: FIE

(o]
26 W —

Jxe
j
=)
de Jo "

[
dn oo o
£
L'.l

1o
rlo
N
N

N

N
—_
o
=)
K

oft J
(i)
M
W
“
< I

oX,
Sid
o
v
5]
>
_C,'L'
=

e e
H1
o
>,
B
91;

pous
o o
u

4

~ 7

49~1.6

o & o do =
mzrﬁ - rl
3 rlu °

|
l:Io

holr 23 o U3 D o b e
2 o b
e L

rt
J‘é

)

¢

, 32 o

2
w B oya g
w2

ot o @
oN ek
N
- o

T

32 ol

2. Wol ¥ BEal SR BA SN

ot 9 R A2lo] hE HEsl) MES BAT P,
Table 3 9 49} o] RL-2E} 7o) wheh fol2el Aol
2 nojs o2 Ueiyt), WolAy|4] g Y7 w5}
9] W= (L-value, lightness), %AW &= (a-value, redness) L ST
(b-value, yellowness)= Z1Z} 32.64, - 1.44 & 6.840]Q31, ¥
oA A FAAZXT HF7IF= 42 31.62, -0.37 € 5330]
Stk WOHIZIA] S B8 REohRel WolNT BE
=rl=o] BTl ZH7F 45.60-21.63 U 342224242 RS
exe} A7te] wat gelRoR Pastart AR 27}
-1.92~3.63 ¥ -0.80~2.60, M == Z}Z} 6.53~10.80 L 6.03~
9922 £ wel Alzte] met fHO R ZARE AP
2 Bgh B Azl M B A7to] Z/k] we HEs
Hashar, Az G = F718E% 0w (Song F 2013),



152 AT - oAF - o] - o] - ot - T4 =4 EFIYEIA

Table 1. The proximate compositions of ungerminated mung-bean (Phaseolus radiatus L. cv. Sohyun) flours with roasting
temperatures and times

Roasting temp. Roasting time Moisture Crude ash Crude protein Crude fat Carbohydrate
() (min) (g/100 g) (g/100 g) (g/100 g) (g/100 g) (g/100 g)
160 10 11.00+0.08*Y 3.51+0.028 26.27+0.10 0.49+0.07' 58.73+0.21
180 10 8.75+0.07° 3.55+0.038 27.010.14' 1.24+0.08°% 59.46+0.15"
200 10 7.78+0.04¢ 3.58+0.01" 27.40+0.11" 1.4120.32°%F 59.82+0.382
220 10 6.05+0.058 3.71+0.02¢ 27.66+0.168 1.44+0.08°% 61.14+0.07¢
240 10 5.42+0.06' 3.69+0.03¢ 28.22+0.08° 1.84:0.14 60.83+0.12°
160 20 9.46+0.14° 3.5340.028 26.88+0.01! 0.94+0.12" 59.20+0.09'
180 20 7.36+0.05° 3.6140.01° 27.36+0.09" 1.130.038 60.54+0.06
200 20 5.76+0.06" 3.64+0.02° 28.42+0.11¢ 1.29+0.219%f% 60.90+0.21°
220 20 4.88+0.07 3.76+0.01° 28.53+0.11% 1.23+0.07% 61.60+0.15°
240 20 3.29+0.07' 3.81+0.03° 28.85+0.14° 1.47+0.07>¢ 62.574+0.27°
160 30 8.78+0.12° 3.53+0.038 26.700.06 1.27+0.08°% 59.72+0.092
180 30 6.22+0.04" 3.69+0.01¢ 27.95+0.10" 1.29+0.09% 60.84:£0.06°
200 30 4.81+0.04 3.68+0.01¢ 28.63+0.06° 1.60+0.08> 61.26+0.08¢
220 30 3.59+0.11% 3.78+0.02 29.12+0.07° 1.5440.03% 61.97£0.13°
240 30 2.76+0.08™ 3.88+0.06" 29.09+0.09° 1.67+0.05% 62.61+0.13"

The moisture, crude ash, protein, fat, and carbohydrate contents of ungerminated mung-bean flours were 10.04, 3.88, 26.92, 0.39, and 58.76

/100 g, respectively.

D All values are expressed as the meanS.D. of triplicate determinations. Means with different superscripts within a column (*™) are
significantly different at p<0.05 by a Duncan’s multiple range test.

Table 2. The proximate compositions of germinated mung-bean (P. radiatus L. cv. Sohyun) flours with roasting
temperatures and times

Roasting temp. Roasting time Moisture Crude ash Crude protein Crude fat Carbohydrate
(°0) (min) (g/100 g) (g/100 g) (g/100 g) (g/100 g) (g/100 g)
160 10 3.9240.04%) 3.70£0.02% 29.33+0.10" 0.42+0.048 62.63+0.17™
180 10 3.160.09° 3.69+0.03" 30.02+0.01° 1.29+0.13¢ 61.84+0.13%
200 10 2.35+0.07" 3.55+0.21¢ 30.42:0.02% 0.98+0.07° 62.71+0.20%
220 10 2.59+0.07° 3.70£0.04™ 30.46£0.04°% 1.36+0.13% 61.90+0.14%
240 10 2.79+0.02° 3.66£0.01% 30.59+0.16% 1.84+0.10° 61.11£0.14'
160 20 3.40+0.11° 3.74+0.05% 29.64+0.06¢ 0.49+0.01¢ 62.74+0.09®
180 20 2.72+0.03¢ 3.62+0.01 30.72+0.08° 1.52+0.08° 61.4240.14"
200 20 2.1440.09¢ 3.69:+0.02° 30.15+0.13° 1.11+0.12° 62.910.07*
220 20 2.04+0.07" 3.71+0.02% 30.40:£0.04% 1.02+0.04° 62.83+0.05%
240 20 1.75+0.04' 3.76+0.03" 30.54+0.12% 1.47+0.06™ 62.47+0.11%
160 30 2.500.09° 3.67+0.01% 31.350.10° 0.730.03" 61.76+0.12¢
180 30 2.33+0.05" 3.67+0.02 30.60:£0.07* 1.38+0.12% 62.03+0.20°F
200 30 1.78+0.06' 3.67+0.05™ 30.49+0.16% 1.94+0.06" 62.12+0.15°
220 30 1.97+0.09" 3.7020.02 30.30+0.19° 1.53+0.10° 62.49+0.16
240 30 1.69+0.03' 3.79+0.03* 30.560.03% 1.59+0.10° 62.38+0.09*

The moisture, crude ash, protein, fat, and carbohydrate contents of germinated mung-bean flours were 2.00, 3.81, 30.31, 0.92, and 62.96
2/100 g, respectively.

D All values are expressed as the meantS.D. of triplicate determinations. Means with different superscripts within a column (**) are
significantly different at p<0.05 by a Duncan’s multiple range test.
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Table 3. Water binding capacity, water solubility index, swelling power, and chromaticity of ungerminated mung-bean (P.

radiatus L. cv. Sohyun) flours with roasting temperatures and times

Roasting Roasting Chromaticity Water binding ~ Water solubility Swelling

temp. (C)  time (min) L-value a-value b-value capacity (%) index (%) power (%)
160 10 45.60+1.12° -1.9240.17¢ 9.04+0.48" 106.51+0.518" 21.87+1.36° 22.3240.38"
180 10 36.81+0.22% -1.1940.02' 6.5440.058 114.13+4.67" 22.25+1.75° 22.4140.64*
200 10 35.98+0.35" -0.77+0.02" 6.85+0.09' 141.71+4.69% 16.28+0.94¢ 21.00+0.35°
220 10 32.03+0.26%¢ 0.05+0.02¢ 7.68+0.11% 149.66+3.42° 15.28+0.73¢ 21.0540.16°
240 10 29.85+0.36 0.76+0.07° 8.55+0.09° 145.93+3.84% 15.53+0.37¢ 20.51+0.32¢
160 20 37.87+6.43° - 1.42+0.22 6.99:+0.62' 107.62+1.66° 23.68+0.56" 22.50+0.08°
180 20 34.38+0.46%¢ -0.76£0.01" 6.53+0.06° 115.62+3.298 22.68+0.56" 22.38+0.37°
200 20 33.74+0.92°% 0.21+0.05 7.79+0.14° 135.05+1.41° 15.54+0.20° 21.35+0.01°
220 20 30.80+0.38%F 1.530.03° 10.3240.14° 142.43+1.20% 16.34+0.69° 20.4140.19
240 20 25.0140.24¢ 2.74£0.05 10.55+0.22° 151.7143.63 16.02+0.38° 19.59+0.12°
160 30 37.73+0.87° - 1.19£0.02' 6.55+0.12¢ 116.53+1.68" 23.05+0.49° 22.49+0.31°
180 30 35.07+0.70° 0.04+0.058 7.26+0.13° 133.6143.04° 19.89+0.47° 21.59+0.11°
200 30 32.21+0.83%" 0.92+0.01¢ 8.97+0.17> 144.97+2.50 15.02+0.33¢ 21.12+40.17*
220 30 26.36+1.05° 2.77+0.11° 10.80+0.59° 137.79+4.45% 15.80+0.10¢ 19.39+0.25°F
240 30 21.63+0.33" 3.63+0.07* 10.74+0.20° 150.41+2.00® 15.65+0.09* 18.99+0.12"

The L-value, a-value, and b-value of ungerminated mung-bean flours were 32.64, —1.44, and 6.84, respectively. Water binding capacity, water solubility
index and swelling power of ungerminated mung-bean flours were 76.52, 32.97, and 27.17%, respectively.
D All values are expressed as the meantS.D. of triplicate determinations. Means with different superscripts within a column (**) are significantly

different at p<0.05 by a Duncan’s multiple range test.

Table 4. Water binding capacity, swelling power, solubility, and chromaticity of germinated mung-bean (P. radiatus L.

cv. Sohyun) flours with roasting temperatures and times

Roasting Roasting Chromaticity Water binding ~ Water solubility Swelling power

temp. (C)  time (min) L-value a-value b-value capacity (%) index (%) (%)
160 10 34.2240.33" - 0.80+0.05" 6.0320.13" 117.32+0.83" 26.49+1.00° 24.930.44°
180 10 34.20+0.89" - 0.45+0.05 6.26:0.19¢" 144.66+4.30° 27.06£0.71° 25.09+0.53"
200 10 33.89+0.19" 0.260.05" 6.7520.06" 139.00+3.03° 21.47+0.56" 22.6020.26°
220 10 30.95+0.64° 1.15+0.02° 7.6420.06" 149.73£2.97° 15.3520.23¢ 21.1740.22¢
240 10 29.50+0.70° 1.42+0.06° 7.92+0.29" 177.60+1.35° 12.9240.02° 21.19+0.03¢
160 20 32.4420.11° - 0.29+0.03" 6.34+0.028" 113.44+4.33! 26.70£0.27° 24.77+0.23°
180 20 30.89+0.31° 0.26+0.04" 6.99+0.07° 142.67+2.38° 21.59+0.74" 22.63+0.27°
200 20 29.11+1.26° 0.60+0.05¢ 6.41£0.16° 133.46+2.432 19.62+0.07° 22.2240.31°
220 20 27.4140.62° 1.57+0.04° 8.48+0.18° 183.7024.64° 12.8120.30° 20.53+0.31°
240 20 25.2740.43" 2.160.09° 9.330.39° 192.77+1.80° 12.6120.10° 20.6020.15°
160 30 32.69+0.23 0.26+0.03" 7.11£0.08° 128.33+1.32" 21.31+1.12° 23.40+0.43°
180 30 29.83+0.33¢ 0.57+0.04¢ 6.8120.05" 139.66+2.82° 19.35+0.95° 22.26+0.15°
200 30 27.63+0.56° 1.02+0.041 7.1240.12° 142.02+3.39 14.91+0.10° 21.21+0.41¢
220 30 24.660.23™ 1.42+0.04° 7.71£0.18¢ 181.47+3.33% 12.78+0.41° 20.67+0.26%
240 30 242440178 2.60+0.02° 9.9240.36" 178.73+1.43% 13.95+0.17° 19.64+0.26"

The L-value, a-value, and b-value of germinated mung-bean flours were 31.62, —0.37, and 5.33, respectively. Water binding capacity, water solubility
index and swelling power of germinated mung-bean flours were 89.03, 30.73, and 27.19%, respectively.
D All values are expressed as the mean+S.D. of triplicate determinations. Means with different superscripts within a column (*) are significantly

different at p<0.05 by a Duncan’s multiple range test.
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Fig. 1. Total polyphenol contents of the ethanolic extracts of ungerminated (A) and germinated (B) mung-bean (P. radiatus
L. cv. Sohyun) flours with roasting temperatures and times. Total polyphenol contents of ungerminated and germinated
mung-bean flours were 4.04 and 4.08 mg GAE/g, respectively. Means with different superscripts within a column (*®) are
significantly different at p<0.05 by a Duncan’s multiple range test.
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Fig. 2. Total flavonoid contents of the ethanolic extracts of ungerminated (A) and germinated (B) mung-bean (P. radiatus
L. cv. Sohyun) flours with roasting temperatures and times. Total flavonoid contents of ungerminated and germinated
mung-bean flours were 1.13 and 0.95 mg CE/g, respectively. Means with different superscripts within a column (*°) are

significantly different at p<0.05 by a Duncan’s multiple range test.
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Fig. 3. DPPH radical scavenging activity of the ethanolic extracts of ungerminated (A) and germinated (B) mung-bean
(P. radiatus L. cv. Sohyun) flours with roasting temperatures and times. DPPH radical scavenging activity of ungerminated
and germinated mung-bean flours were 94.91 and 166.13 mg TE/100 g, respectively. Means with different superscripts within
a column (*J) are significantly different at p<0.05 by a Duncan’s multiple range test.
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Fig. 4. ABTS radical scavenging activity of the ethanolic extracts of ungerminated (A) and germinated (B) mung-bean
(P. radiatus L. cv. Sohyun) flours with roasting temperatures and times. ABTS radical scavenging activity of ungerminated
and germinated mung-bean flours were 262.62 and 244.45 mg TE/100 g, respectively. Means with different superscripts within
a column (*7) are significantly different at p<0.05 by a Duncan’s multiple range test.

2ol g8l &S Uetll= A= £ wj(Choi 5 2007), ¥
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2 gdE Kim 520052 =37 53120l tﬂrEP E
AbshA R gl ZhAo] Zr1etckal 8193, Suhb Chun(1981)9]
o] BEA = J4kE E4S STV AeE B
sto] & Aol fARRE Aol F F FAkE E40]
F7Vt= A2 EA 2 5 Maillard §H-3-3F ZH2 ZRRES-o|
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~0.655(p<0.001), ~0.951(p<0.001) L - 0.926(»p<0.001) .2 =
O] A B3l on, BpdlE T 34(0.729, p<0.001)
2 Tl 3HEK0.808, p<0.001)3} A o] A B HE
(L-value):= 4=E eFal 4 o] AFPK0.806, p<0.001) H

Table 5. Correlation coefficients among proximate composition, chromaticity, water binding capacity (WBC), water
solubility index (WSI), swelling power (SP), total polyphenol (TPC), flavonoid contents (TFC), and radical scavenging activity
of mung-bean (P. radiatus L. cv. Sohyun) flours with roasting temperatures and times

Carbohyd-

Factor Ash Protein Fat rate L-value a-value b-value WBC WSI SP TPC TFC DPPH ABTS
Moisture ~ =0.655™" -0951"" -0294"  -0.926""  0806™ -0709"" -0161" -0658"" 0361 0154 -0188™  -0297 -0741"" -0617™
Ash 1.000 0455 0320" 0.729™" -0835™ 0853 0620 0534 -0436" -0469" 05047 0562 07117 0715™
Protein - 1000 0176™  0.808" -0636™" 0539”7 0008 0585 -0252% 0014 0012 0126™ 0643 0494
Fat - - 1000 0.087 -0577"" 057077 0375 0573 -0689" -06677 0602 057777 05017 0429
Carbohydrate - - - 1.000  -0772™" 0676 0180 05257 -0237 -0107" 0172 0280 0652 05817
L-value - - - - 1000 -0926™ -0513" -0739"" 0629 0595 -0569"" -0652" -0866"" -0808"
a-value - - - - - 1000 0756 0721 -0709"" -0740"" 0702”7 0708 0879  0844™
b-value - - - - - - 1000 0438"  -0626"" -0811™ 0668 0643 0560  0585™"
WBC - - - - - - - 1000 -0788™" -0567"" 0354 0501 0726 0565
WSI - - - - - - - - 1000 0872 -0576"" -0591"" -0579"" -0498"
SP - - - - - - - - - 1000 -0775"" -0695™ -0546" -0579"
TPC - . - - - - - - - - 1000 0753 0642 0747
TFC - - - - - - - - - - - 1000 0670 0749
DPPH - - - - - - - - - - - - 1000 0900™
NS Not significant, significant at p<0.05, ~p<0.01, ““p<0.001.
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