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Antioxidant Activity of Chinese Mung Bean
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Abstract

The aim of this study was to investigate the applicability of Chinese mung bean as a natural antioxidant
agent. This study evaluated the phenolic compounds content and antioxidative activity of methanol extract from
Chinese mung bean. Antioxidative activities were measured by in vitro models such as 1,1-diphenyl-2-picryl-
hydrazyl (DPPH) radical scavenging activity, and 2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid(ABTS)
radical scavenging activity. The contents of total phenolics and total flavonoids of Chinese mung bean extract
were 174.83+2.90 GAE mg/g and 68.87+2.84 QE mg/g, respectively. The antioxidative activities of Chinese
mung bean extract were significantly increased in a dose dependent manner on DPPH radical scavenging and
ABTS radical scavenging(p<0.05). The concentration of Chinese mung bean extract that reduces the free radical
ABTS about 50%(ICsp) was 2.85 mg/mL. These results suggest that Chinese mung bean may have great po-
tential as a natural antioxidant source linked with health benefits.
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A} ascorbic acid, tocopherol, carotenoid, flavo-
noid, glutathione 5-2] A ikskA| 2 /)
2 atsiAl= ksl ) Ho uA R, o
A A B vk 5 sl Ao R deiA, &
Ag A garstAlol gk Balo]l nxE L 9)
THBranen AL 1975; Choe SY & Yang KH 1982).

2=9] 22 AR HlEd ste S o
Sl AL, A, kx Fo] A= o 2
wlof 9lom, ¥} W] phenolic hydroxyl”]”
i e AEAES Adee 4ES
JolA &, = o3t FEd TS
e, dddA, Ik, I F
I} o] 74l gt o= 7hx] Aeld
A 29E Jeidle Aoz deA lth(Huang
MT et al 1992; Sakihama Y et al 2002; Scalbert
A et al 2005; Kang MA et al 2010). L & Z&}H
woleE AEdA FEE Hed St 7t
Z &2 HFol &38hH, 3ol we} anthocyanins,
flavanols, flavones, flavanones, flavonols, isofla-
vones2| 671X & F-FEHRobards K & Antolo-
vich M 1997).

= (Vigna radiate (L.) Wilczek)= U5, & ©F
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A= Aujsir] ol 9] AuiuAe] 543 A
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THKim DK et al 2010). A3 2] =x] 2%

A8 A Al 2w S5 e
2001 2,762 haolA¥ Aol 2011 1,604 ha®
FTE 20149 2,191 ha® Z7}sl0 oS
A% 2014), 71D AT WY ETE a0
Hg) Ul AYato] gglo] Bl 5 S
el LT =FA e BAeR Filste

R
2% 3y Fho

NAR TS 3 o= AH] 2013
34000202 ZFHJATHII LA E 2014). 1

=2
A, A Hao] 5% £E55Q TS giiEe
A QoA 555 Aufat, F ATEA -2 800,000
ha, & AAFEELS 900,000%0]] 23t} 2001 -]
20087HA] Bt FEFE 159,10080.2 =9
Hit FE7HL vlg 632 2ot Cheng Z
& Tian J 2011).

FUlat H5o T3 AR vjHy 2 o
2191 peroxidase(Jun TH et al 1983; Lee SK et al
1986)%} 2] A &4 5/J(Rho JH & Rhee HS
1988; Kim AK et al 1995) 5 2]&38H4 7154 <
T7F F5 olFa don, g wolE I
(Kim DK et al 2005), o]A&Z b ek} gaks}
2 ¥4d-83] 24J(Oh HS et al 2003) & L4 A2
27 A" Hae A vn)g 7o)

THA H5) g AFRE 55 HAE] E
’d(Lee CS 1992) 2 2 5/J(Qian Y & Shin MS
2012), lectin®] 433} 5d(Roh KS 201)°f
g Hart gle W AEEA Edov 174
o tigh Aqe AFI Aol

meb] B ATeE T i pEoR
ol F7keka gl FHA w50 Ay ok
B gt el 3L PEste] T 55
ste] ajol 2 wmalm, Thekd Aol €elel @
RS F2A7)E D G A 2 ]
54 AEone o8 by Blstu a9
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£ Ao AFE3 B 5(Zhonglv 22)E 5 A
F/dlA 2013 8ol =& A& Foiste] £
3 7](Food mixer, HR2171, Artreal Manufacturing
Ltd, Guangdong, China)=Z 50 mesh I7] 2 213
gk —20TollA WsEAshiA ol AHg-st
Aok HsA SEE S 9 Akt 24 Sl
A% A2k Folin-Ciocalteu’s reagent, galic acid
(97.5%), 1,1-diphenyl-2-picrylhydrazyl(DPPH), a-
tocopherol(96.0%), butylated hydroxyanisole(BHA,
98.5%), butylated hydroxytoluene(BHT, 99.5%),
2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid(ABTS, 98.0%)+= Sigma(Sigma-Aldrich Co.,
Steinheim, Germany)Z5F-E 93191, quercetin
(97.0%)> HWI(HWI Analytik GmbH, Ruelzheim,
Germany) =78 743t A8

) L SCH S 24
o] Yubg RS AOAC(1996) WHgel wet

A B i T2 105T AdrtEdz=

A 2} A|(Color Difference Meter, JC801S, Daego
Co., Korea)E ©]-&-3}>] Hunter scale®l] 2]3F M=
(lightness, L), 2 %=(redness, a), 2 =(yellow-

ness, b) gtz YeERHITH

3. HIEtE === M=

S5 B AR S| sulle] wekeE AUt
taL, 25TColA] 16A13F F<t 33 §HE F&3)
FH(Whatman No. 1 filter paper)3}3th. <
of Mzke S o el B&A} Fxx
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=7](Eyela N-INW, Rikakikai, Tokyo, Japan)E
o] &3] 40TollA 7Y FFdte] vlehE= A7
3}a1, A% dimethyl sulfoxide(DMSO)Z ©]-&
slo] 3]gk & —20C WEate] Hasius d3
FTER 3|Aste] Agd AME-SHTH

=5 ek F2E0 5 HE FHS Swaindt
Hillis®] " o]l whe} 24519 thSwain T & Hillis
WE 1959). 9% =2 3ME 55 v %
& 50 pLol 2% sodium carbonate €< 1 mLE
A7Vste] 387 WAAIZ] &, 50% Folin-Ciocal-
tew’s reagent 50 pLE H7}ete] 308 Bk W
AL, 750 nmell A S =E SRl 3
st B4 gallic acidE ©]-8-3te] 2d3F 3
HFA o g FE Folo], A% A8 g 59 mg
galic acid equivalent(GAE)Z YER ST

S5 HEE FEEY] F FYE ot TR
Dewanto 59| "HS W& ste] S35+ THDe-
wanto V et al 2002). €73 TE=Z A4H ZF |
g FEE 250 £Lo S/ 1 mL, 5% sodium
nitrite &4 75 £LE H7ste] 583 WA AIZ
% 10% aluminum chloride ¥ 150 xLE A7}
ste] 637 WAIAIHTE 9] REE-Holl IN sodium
hydroxide 500 ¢LE F7Fsted 1153t #H-g-A171
%, 510 nmellA B EE ST F S
wol= g B2 querceting ARE-5Fe] 29
EFE AFNeE FH Fslo, x AR g T

mg quercetin equivalent(QE)Z YERN AT

MN - e

o

5. &g e 2M

DPPH 2}t]Zol] that A7} Fol5-2 Bloise] W
WS Mg sto] 243k th(Blois MS 1958). ¢7%
TER IME 57 vgs 55 AR 02 mL
S|A1Z1 0.2 mM DPPH €< 0.8
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2 VERARIEE DPPH o2 &7 o] M5
£2](kinetics) 8 “dHi(steady state) EEA|
60 B 18 AR FH= Hsks #EE]
o, g ETSE a-tocopherol, BHA, BHT

|3k

ABTS #tH]Z 47752 Roberta 52
=451 tHRoberta R et al 1999). 74 mM ABTSS}
a1, A

oz

2.6 mM potassium persulphateS E3}3]
oA BHE FRF WA|sle] Fol HTIZHABTS - )
= BAAZ F, 735 nmollA FBE=S] Fhel 15
|37} =] =% 3|4 3kqitt 8]41E ABTS - &
mLel| 9% FEZ SNE 55 s FE=5
18 50 L& H713 H 308 & S3=2] H3)
£ stk gatst 24 Als T
Bl sl 50% 3% AAaE YERE Als
TEE IC5 o2 FASIITE o dxre=w
a-tocopherol, BHA, BHTE ©] &3} t}

[
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=

L do o

6. SH=2A

AP A= SPSS 19.0 Z 221 (SPSS Inc.,
Chicago, IL, USA)= ©]-&35to] B3} FFHA}
S 2bEeta, A¥T 11e] Apo] f-5-= one-way
ANOVA (analysis of variance)Z -2+ 5 21|+
7+ p<0.05 4===0|A] Duncan®| THHE AlEH
(Duncan’s multiple range test) &2 24 AH S

ERET

TR FFO] i, 3, ok 2

sreko Zhzt 8.66+0.05%, 3.26+0.08%,
24.95+0.02%, 0.78+0.05%, 62.35+0.03%= LEFS:
r4—(Table 1). Kim YS et al(1981)2 =4t Z59
ol #AgE AFtoA] WA 24.81%,

orn
E RN

in —8— 0.82%% H1dle] B Azlel gAFsHY
. Wi, im YT et al(2014)& Ak 35572] &=
W 28R, 2ud, 2, geske gl

2z} 10.0810.23%, 5.02+0.01%, 17.31+0.23%, 0.49
+0.02%, 67.10+0.15%°|JAthaL Buste] 5, %
3%, ©rstE G B AR 3o =
Ao A ke 2 AR WA e
T} Koh KW et al(1997)2] H.arof] 2]3pH =
A o] $28(13.13%) 3 A HK(1.08%) 3HaFe-
B AEch Egko), ekl E(21.67%)7) € 5
3}=(60.39%) S & AIET S YEith
A 5] WY FE 4.6540.12 golAN
Zolo} Z o 7}7} 3.83+0.06 mme} 2.5240.05 mm
o] A tHTable 2). Jin YI et al(2010) T4t 55
6E%2] MY Zo] 4.90+0.35 golAvhaL Bk

{Table 1> Proximate compositions of mung bean (%)
Moisture Crude ash Crude protein Crude fat Carbohydrate
8.66+0.05 3.26+0.08 24.95+0.02 0.78+0.05 62.35+0.03

All values are meantSD of triplicate determination.
{Table 2> Physical properties of mung bean
Weight of 100 seeds Size (mm) Hunter's color value
(& Length Width L a b
4.6540.12 3.83+0.06 2.52+0.05 83.06+0.32 0.61+0.12 15.04+0.35

All values are meantSD of triplicate determination.



o Kim DK et al(2010)& At 557 9F%9]
Y Fo] 43~56 golvha Histe] 2 Avte}
o)Al 2ol 2 JehA] e43kT} Lee CS(1992)
= A 579 dole}t Fo] 4x3 mmeo| ATkl
BHaste] 2 Aol fASHATH

T 55 2] ML), AN %), FHN=
by 217} 83.06£0.32, 0.61£0.12, 15.04+£0.35=
A =]l tK(Table 2). ©]= Noh MJ et al(2001)°]
UL 55 B W, A%, AT} 74zt
87.25, —3.59, 14.38°]|th= H i B3|

stekn, s FAEE B0 vepde

L
HEE

= Aeg 249
%o I‘A(Pratt DE & Birac PM 1979;
Beecher GR 2003) Tt 55 veE FEE
I 0 ds 5579 F s e A7 174.83+
2.90 GAE mg/g?} 13.25+0.22 GAE mg/gl & 1}
ERtTHTable 3). ©]&gt A¥= it =5 &2
< 80TA 70% &&= F&3 A5, T =
ghafo] 273.63+9.87 mg/ge]ATth= Kim YT et
al(2014)<} Song YB et al(2013)2] H.110]] H]3]A]
= @3kem, Jin YI et al(2013)°] U4 S5 6
30 25Tl A 80% HEbE= F=3 7
% & ¥ o] 1.19-1.49 mg/ge|AtHE 2
9} Lee HK et al(2010)°] =4k l—?% iy
oA 80% olerE® &3 A =
2.45+0.04 mg/ge]Ath= Eare] H|s||A

Hulo
o ==

al

st 24 45

T 55 HEgE FEEI 1 YR 55
o] F ZetHolt ke 717t 68.87+2.84 QE
mg/gZ} 5.22+0.22 QE mg/gC- 2 YEFHTHTable

3). olelgt A= FuUigt S5 EEE 80 CellA]
70% SR FE3 Af, F Feieol= &
o] 32.96+4.59 mg/ge]Ath= Kim YT et al(2014)
o] B39} 29.96+4.59 mg/ge]ATHH= Song YB et
al(2013)2] E_Tloﬂ HgiM = =skon, 6%
U 55 F ZetHico|= o] 15.88
mg/g®] A= Kim DK et al(2005)2] X a1l B3]
w2 grol At

L
h

HrEo] e A sgtEe kst
Aot F= o] 8% += f2l7]= DP-
PH®} ABTS©|th(Shalaby EA & Shanab SMM
2013). DPPH éﬂéﬂ*—@ HgkdS == DPPH 2
o] gitshyd EH25E dAAv o}

_,‘:_Qt‘ri}\i FJ-}\H 1]_‘:‘ Jaf—’, o]B.a]. uhﬂ k=1 H]
WA Frsta g ARE Hell S-S 5 3l E
2] A8 3 gltkSzabo MR et al 2007). =4k
5% F5E9 DPPH #HHZ 47152 031, 0.50,
0.63, 1.00, 1.25, 2.50 2 5.00 mg/mL2] ol A
717} 14.1743.48, 17.38+0.60, 19.32+2.34, 24.02+
3.78, 41.5242.39, 76.54+3.41 2 82.38+1.42%=
Uehfigleon, 5% o]F2 o2 DPPH gz &
Asol frelA e F7Fekslthp<0.05)(Fig. 1).
Song YB et al(2013) U4 5F2] 70% o€
& F2E59] 0.1 mgmL F=|A DPPH ]z

B
Tia

{Table 3> Total phenolic and flavonoid contents of mung bean

Total phenolic content
(GAE" mg/g dw)

Total flavonoid content
(QE? mg/g dw)

Methanolic extract

Raw material

174.8342.90
13.2540.22

68.87+2.84
5.2240.22

All values are meantSD of triplicate determination.

" Total phenolic content was expressed as mg galic acid equivalent/g dry weight.
? Total flavonoid content was expressed as mg quercetin equivalent/g dry weight.
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<Fig. 1> DPPH radical scavenging activity of abso-
lute methanol extract from mung bean at
various concentrations. Each value shows
the meantSD of three parallel measure-
ments. Bars with different letters indicate
statistically significant differences among
groups at p<0.05 by one-way ANOVA.

S 621% 2AS=E Aoz Hushe] B el
frAteE 232 YRl Lee HK et al(2010)
o] ZUAF HF2] 80% o ehE FEE0] 2.0 mg/
XA DPPH gtz &27F°] 16.01+ 0.81

%olAthe Hare] vl = =A UEpsith
Bondet V et al(1997)°]] J3hd tF-&E<9] =
’d @ArskAl= DPPH 2ht] Z-3t =2 A| wh-g-shod
el (steady state)ol] =EaH=t] 1~6A4]710]

)\
[e]
¥ FH4 BE FEE(125 myml)S %

£
3 tiz<rol| Hlal DPPH 2to)Zat =2]A| k-5t
o] 60+ 43 Fol= A el =EahA] Xt

921, BHA(0.25 mg/mL)%} BHT(0.25 mg/mL)

= 301 Eol 2] uhedl T ghute) MEs
191 ¥hA, g-tocopherol(0.25 mg/mL)< 105 ©|uj
o A3 eloll =E5FA tHFig. 2). 0]“ Bondet

V et al(1997)%] E e} Ux]st= Z3= DPPH
g ZdS o] &sto] AEA AFe FHE A=
sigtao] ksl S SHE A5, SES R
Aol B aghe AAbeith

ABTS SHH-2 #5t A whgo=
4¥ ABTS ol git]|Zo] gitsiyd 4
&l AAEEA HF5A0] DAE = 25 o] 83

B A% FH o] tH(Van den Berg et al 1999). S=Ak

DPPH radical scavenging activity (%)

Time (min)

<Fig. 2> Kinetics of antioxidant activity of absolute
methanol extract from mung bean com-
pared with positive controls using DPPH
assay. @, mung bean methanol extract
1.25 mg/mL; O, BHT 0.25 mg/mL; A,
BHA 0.25 mg/mL; [, a-tocopherol 0.25

mg/mL.
g 80 e
> ]
£ d L
8 60 - I
£ ¢
& 50
: b b
g 40 z
g 30
=
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<Fig. 3> ABTS radical scavenging activity of ab-
solute methanol extract from mung bean
at various concentrations. Each value sh-
ows the mean+SD of three parallel mea-
surements. Bars with different letters in-
dicate statistically significant differences
among groups at p<0.05 by one-way
ANOVA.

T F&E9| ABTS 2z 2752 DPPH =
7&? Hol Aate} o] e oEA o [FofHoR
7V 21 (p<0.05), 0.50, 1.50, 2.50, 3.50 2
5.00 mg/mL FEOAA 747} 21324043, 37.19+
0.75, 47.62+2.10, 60.90+2.99 = 70.51+2.82%=
YUERSTHFig. 3). °l= Ili4t =559] 70% ol &
& FE5°] 04 mgmL =l ABTS gt]z
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{Table 4> The values of ICs, (mg/mL) of absolute methanol extract from mung bean and positive controls

for ABTS radical scavenging activity

Mung bean

BHA BHT

a-Tocopherol F-value

2.828+0.353% 0.097+0.003°

0.114+0.001°

0.07240.001¢ 179.964™"

*

¥ p<0.001.

D 2~4 Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple

range test.

ICsy values calculated denote the concentration of the sample required to decrease the absorbance at 735 nm by 50%.

All values are meantSD of triplicate determination.

2271%°] 20.50%°] ATH= Kim YT et al(2014)]
Hueol Ak 235 Vehiich 271 ABTS 2t
gz 50%E 2ASEH 223 FE(ICs)E
T 55 FEEY o tl27<] BHA, BHT,
a-tocopherol®] 242} 2.85, 0.10, 0.11, 0.10 mg/mL
2 Jeht 94 dizaro e gkl 2%
7R = Aoz AZHEATKTable 4).

V. Z28 & N

AFdA s dF, 2 2o o] 8&rt =
< =57 I A FFoR gRlo] UL
U THA 5T A Ak a2 &8
Al 71ZA RS AlFstaat il en, =4t 55
o HEA IJEE G in viro T2 2E
(DPPH 2 275, ABTS &z &A%<
Eote] ksl S-S S5k en, 1 Ade

o3 2.

SoAk mRo] SR 2R oA A,
erals e 7H2) 8.66+0.05%, 3.26+0.08%,
24.95+0.02%, 0.78+0.05%, 62.35+0.03%°] 1 2.1,
WY 5L 4.65+0.12 gollom, Zols} Zo 7hzt
3.83+0.06 mm<} 2.52+0.05 mme|9l 1L, E2e]
T(L), AAE(a), FAEDb)E 2H7 83.06£0.32,
0.61+0.12, 15.04+0.350.2 B2 %)},

T2t 550 Wgg FEEY 1 98 55
o] F = g2 747} 174.83+2.90 GAE mg/g2}
13.25+0.22 GAE mg/g°] L, & ZepEwol= 3
2ro 747} 68.87+2.84 QE mg/g¥t 5224022 QE

mg/g®] At

S 55 FE59| DPPH Sz 2752
0.31, 0.50, 0.63, 1.00, 1.25, 2.50 & 5.00 mg/mL<]
FollA] 242} 14.1743.48, 17.38+0.60, 19.32+ 2.34,
24.02+3.78, 41.5242.39, 76.54+3.41 2 82.38 +1.42
%E YEtNlon, ¥ % ©|&4 2 DPPH 2]
Z 2aAse] FH R FTFekITHp<0.05). &

Ab =T 228125 mg/mL)S A o) 2Tkl
vzl DPPH 2|2} 2] A vh&-3te] 60% 72
Foll = A el =2ebA] skslen, BHA
(0.25 mg/mL)¢} BHT(0.25 mg/mL)= 30% B<t
FAH W3 T kgl Wsks 1l whi, a-
tocopherol(0.25 mg/mL)< 104 o|Ujol] 7% “JH)
o gsh= 2102 Ueht, DPPH gtz o] &
sto] A& Al e s e At

3 B9 ZHL A%, FRE WA Be
=]

Uz 2A5S T o|EH0R folxoz FU}
31 2.1 (p<0.05), 0.50, 1.50, 2.50, 3.50 2 5.00
mg/mL FXZolA 27t 21.32+0.43, 37.19+ 0.75,
47.6242.10, 60.90+2.99 L 70.514+2.82%= e},
th. 27] ABTS 2z 50%% ~Ash=t 28
gt EE(ICs) = T4t 57 FEEY Y dix
91 BHA, BHT, a-tocopherol®] 22} 2.85, 0.10,
0.11, 0.10 mgmLZE VR, & tjzatio) v
ksl DS A= AR YERSTHp<0.001).

oltel ARZRE, T4t 55 JUlAE =
ol AN, dsd SEkE o W AAlkst &
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