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Quality characteristics and preparation of Dasik using
roasted mung bean
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Abstract

In this study, we manufactured mung bean Dasik (pattern pressed candy) after selecting the optimum roasting conditions
through physiochemical analysis and sensory evaluation. Then anti-oxidative abilities of roasted mung bean were measured
in order to develop beauty food (Dasik) using roasted mung bean. In the content of vitexin and isovitexin of roasted
mung bean, about 10 times the vitexin in the seed(60.85 mg/g) is found in the skin of raw mung bean, and about
9 times the isovitexin in the seed(71.42 mg/g) is also found in the peel. As a result of analyzing the seed and peel
of mung bean after roasting it for 10, 20 and 30 minutes respectively, the optimum roasting condition is thought to
be 110C for 30 minutes as the contents of vitexin and isovitexin showed the highest values of 104.94 mg/g and
122.02 mg/g respectively when the mung bean was roasted at 110C for 30 minutes. In the anti-oxidative activity
evaluation of the optimum mung bean Dasik, the total content of phenol was shown to be 0.15 mg/mL, and the total
content of flavonoid was shown to be 0.026 mg/mL. The DPPH radical scavenging ability showed a high vitality
of 58.19%, and the ABTS radical scavenging ability was shown to be 13.26%.
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I. A & A Yo HE EHSTE oFREHEl(outer beauty)

oM oJUs7E](inner beauty)Z W3}E= A7)7E phAH

HUPAE= ojste] 2Hel TlRo] Alg), A, Eate]  ATh CUFEIR IRl F& HEs AHATEA <
e Qlzke] el AguwA HE e 100 A HAMTE e Ak okgEA wee] £4
Al Be 7 oldkA Ak gt volg Bretn € NEE 71EeR Skl leH(Cho & Chung, 2012).
g/l sl Am A Aok B4 kg Aol digr IR inner beautyol] tht FArhole] dale Ao A
4ol Z74E 3 itkCosmetic Mania News, 2010). o] ~ “&olt 7I5d2Ee &n) e Lo &g ¢
HAES] A7l Agde] 245 Aol 99lo] Hof

& A7 FHUFAAET 71 dsA1(811003318B210) B 5EEH oFATARI(FA-E: PI907089)2] A el o3f o] Foixl A3t
dR2 olo A=
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CE S SRES za A9le ol vlg2Eol
Z¥gaka QJrh(Kim M. J, 2011; Kim ef al, 2009c)

1 b HEe w(LegmmnosaeMl B ofelr
4 A2 Selers flwol w754 AR e Ao
7h 5 S48 7HAAL itk S ey ofyet
T 59 oo} x| ellx] QBEE o] & E|o] gkat, 2w

7} 55'51"4 T AFEF T T B O oE ol 8wt =
of HFH, &, =, =, LE, dY, s57u=E ¥H 52
2 o]lg5o] gt}(in ef al, 2010; Li et al., 2012; Wang
et al, 2004). =5+ 5} 2T v wshei] dEe
S, vl 7704, g ot o FHeh, &
gir ol FlmA SRHE 5o 71sd ARl 54 9
of thE gHEol A Aow el o

=5-olli= vitexin, triacontanol, [3-sitosterol, stigmasterol
59 7154 B2 &4ty Ry EHI(Kim ef al,
1998) 1 712 vitexin & isovitexine FAHTH= F2
7@7\10 E_j,]oﬂ r,].ak }_xﬂz‘ﬂ-r,]._ﬂ Hyg B} oh;]_(ij et
al, 2008; Kim et al, 2009b). &3t =% 7 Ao wehe
FEE TS A E A 449 A Fls], BAE
3 Ak & AAR 288k Ve s © A
EoMe 55 A AshA] 4o 2A1E ZoE B
DEJQCHDuh et al., 1997; Lai et al,, 2010). 3}tA =5
He] 2shA) Sol B AR BE H5E 243
Age) A s As) Edol g A s o
w2 2o

A2 AEAF] Aot o] LEPelE 2
Sk *HLOM Sole Asgsel TR felow
b ZH)AE Afololrfe] ake} olg el Thalel tiek
o1} 1 & o] e ke AAo ) thale oeks)
A 727t = XH ]%JJr Azl golate] 4H4ist

7FsAdo] =& AE-AFEo)7]¢(Kim, 2007) 2 d7AH=
Atolellx e~ E“/] FEsHE Hgh dree] & 1

(Table 1) Roasting conditions of mung bean

gxlo] TAREES E-83t v Alze w7 (Yun &
Kim, 2006), 23315 Eure] 7K Kang & Kim, 2009)
2 otlEe Whe Suerieel FASAH B
F(Lee et al, 20055 Fjle] kst 7o) W 2]
ey st mw sk

w2 ol B, Bl 2 e w3t
o} e AR B} Hold w% Flol] T2 2
£ vitexin¥} isovitexing] °]8-&L Zo|1A} FFE 2
Bl3}o] vitexin 2 isovitexin®] SFS &ALl o] H}
Sow g Azae] 1 F4 548 Bleka st

& 24824 B9

1. A=

B AFeM AMSE 5= Alge BEslE 8 25
n}-S(Seoul, Korea)ol|A] Ld&# o g FQ5}e] ARE-3SIT]

2. EAE A

o] Flo] F= F3}E o] Q= FHnt AFEEER)
V1tex1nJ4- isovitexin®] o|-&3= Q5 FF= =2HFY
th 228 HA 21E 7] Sl FAk dhEdE &
3 2= 110CE 3AHANA F =% 300 g
roaster(Proaster THCR-01, Taewhan automation industry
Co., Kyounggi, Korea)Z o]&3s}e] A|ZH10, 20 2 30%)
oA =2E IAS S5 iti<Table 1>,

2ol F HFs 2R FEE 37 ¥
2 AL FE3| 23] Fo| BH7)(FM-860T, Hanil
Electric, Seoul, Korea)2 g3}l = ZA7HA|
one-way valveg F-2}gh B-Fol @il Hg3te] 27e &
AEBEL oJF ol HASAAM AEE AN
[Figure 1].

Roasting temperature (C) Time (min)
raw 0
110 10
110 20
110 30
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4

4

Washing the 300 ¢ mung bean for 1 min

Putting it into strainer for 30 seconds for removing water

Roasting the mung bean by condition
(Temp 110TC: Time 10, 20, 30 min)

Powdering

[Figure 1] Diagram for the preparation of the mung bean (vigna radiata(L.)),

3. FEE H=

2w o] 25 Ee W ) oju] 208 H3)o] F
FTE 7R & SRdAds 723 80T heating
mantle(HM250C, Sercrim Lab Tech, Seoul, Korea)ol|4] 3
AR F2A# oJzi(No. 2, Whatman, Maidstone, England)
3ol QAgick. ol 2, 33} FEAL o] BF BYS F
rotatory vacuum evaporator(HS-2005S-N, Hahn Shin
Scientific Co., Kyounggi, Korea)= 81j& Z1kr)7] £-H
< AHE AxAA ad= S AEsl

228 5 hae] 2EBe T R0Ce] 25
LIOHIER #% 5 n8% 93 % 4, 24k

3,

4. 2AE Azl e S50

2k

kAL 0]H|ey

[
oo
A

.l
~

A =9l 2 A8 AZPE E%9 vitexind isovitexin
ko A7 1.0 gol] 70% ethanol 15 mL 7}ete] 80°C
A 90 FF FESHAL F2elA ¥ £ syringe
filter(13 mm/0.20 ym)= <j¥}5}e] HPLC(Alliance 2695,
Waters Co., Milford, MA, USA)E A}8-3}e] 431300t

HPLC 2] %72 <Table 2>ol A|A|E v}e} 2t}

b |
=

Okl

5, BAE =TE 088 Cio| Hx U 7t

HH

1) 4] wignleh Az 57
A& o ARgEF HFE 2Zn)S(Seou , Korea)ollA] T

(Table 2) HPLC analysis conditions for determination of vitexin and isovitexin

Conditions

Used equipment

Mobile phase

A(Water: EtOAc=92: 8): B(MeOH)

=85:15
Flow rate 1.0 mL/min
Detector Photo diode array 254 nm Chromatography used a Water 2695
SYNERGI 4 u MAX-RP S0A Alliance system, Water 2996 photodiode
Column type (Phenomenex) array detector, and Empower software.
Column size 250%4.6 mm, 4.6 pm
Oven temp 40C
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Jate] 2105~ 30%)= =8-S 313l 100 mesh=
Baslsle] o Axg SlslA AMEsI

T Ao Alze HddS Fal <Table

I
f

A -Hekste] Alzsldti(Jeonge & Woo, 2003).
22E ARMER 228 3 555 237](FM-860T,
Hanil Electric, Seoul, Korea)= &7 2o}, gz o}
2} 22E 55712l F7HE(COQUENS, Seoul, Korea)
£ 43, A97}F(Jeon won Food Co., Gyeonggido,

(Table 3) Composition of mungbean Dasik

Korea) 1 g 3 22 0.5 g 3713kl 419ich. 247 22
aFe] HlES LR o] B A FIHER v 8
B S AR vy ERE £ STl AY
(Chungjungwon, Seoul, Korea) 50 g-& 231 30~403] &
= wEshelr. 228 WS ¥ Yolel thaztoz A
oJUITHKim et al, 2009a).

2) A=

22 555 o]&sh thle] A= A% A|(Chroma
Meter Cr-300, Minolta, Tokyo, Japan)Z Alg-3}e] HE

(L, lightness), A% (a, redness), &%= (b, yellowness)

()

; T —

m.gre mung bean soybean fructo o 1gosacc aride Cinnamon

dient + grain syrup salt

Dasik powder powder 1) powder

control” 0 100 50 1 0.5
MBD1? 20 80 50 1 0.5
MBD2” 40 60 50 1 0.5
MBD3? 60 40 50 1 0.5
MBD4” 80 20 50 1 0.5
MBD5? 100 0 50 1 0.5

Control : Dasik with 0% roasted mung bean powder,

*MBDI : Dasik with 20% roasted mung bean powder,
MBD2 : Dasik with 40% roasted mung bean powder,
MBD3 : Dasik with 60% roasted mung bean powder,
MBD4 : Dasik with 80% roasted mung bean powder,
9MBDS5 : Dasik with 100% roasted mung bean powder.

Grain powder preparation
(roasted mungbean powder + sovbean powder)

Lk
Mixing
(add salt + cinnamon powder)

&

Sugaring
(grain syrup + fructo olisosaccharide)

Kneading
i
Molding

L
Dasik

[Figure 2] Manufacturing process of Dasik using roasted mung bean powder,
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6. BAE =S8 013 ciAlo| SMst BN B

1) Azgofs

W7t A3 7P 93 et v oA At
Fols =42 PPH(1,1-diphenyl-2-picrylhydrazyl,
Sigma-Aldrich, St. Louis, MO, USA) &
Blois(1958)°] ®'H-& WHEste] th33 Zo] HESII
A2 0.1 mLo 1.5x10" M DPPH £ 7}3te] 212, oF
Ao 3087 WA & 517 nmol|A] 3 =S =335
o A B sEe AR Whrel wdsre FEw
o)z wyagm waHen olu vizg Ammi
Vitamin.C(0.1 mg/mL)E ARE3FIch BE 2L 33 6t
Bato] ko AV

2) ABTS gt 2%

W5} @ g S48 457 L thAe] ABTS
olg3t dhibsly 4L ABTS(2,2-azino-
bis-3-ethylbenzo-thiazoline-6-sulfonic acid, Sigma-Aldrich,
St. Louis, MO, USA) ZltjZr AATE Pellegrin ef
al(1998)e] "oz =A3}ict. ABTS 74 mMI}
potassium persulphate 2.6 mM< 317 =9+ 9kAo] Hhx|
3le] ABTS ¢ko]&-8 3AJA]7] & o8-S 735 nmol|A]

S gho] 14~ 157} HES SR42 431 9
2 ABTSE9 | mLol| 358 A= 50 uLE 7l3ke] &
Bro] WskE 603 Fol Z4shsich. ABTSe o3 %

radical-&

3) & A==

5} At bg Sa Ak e el & o)
=32 Folin-Denis WH(1912)9] &J3le] A3}t
228 | mLe 25he] 2%(whv) NaxCOs 891 1 mLE 7}
3} & 3771 ¥kx)3k 3 50% Folin-Ciocalteu A]2¥ 0.2 mL
= 7}ste] Bkg-A1A 750 nmollH S =S A5 &
HE TS tannic acidE o]83)e] 2 TFEIAHS
v O 2 tannic acid® $H4Fste] UERAITH

4) F FofHo|=3

7t A 7P 73 A5 e thle] F &
gRo|= ke DavisH(1947)S W3 vl o) wket

2435190}, &, F5E5 400 pLeol| Diethylene glycol 4 mL
E A7}5laL thA] 1 N-NaOH 40 nLE 3713 & 37C 9
A 1AZE ¥R 3420 nmoﬂ/q TP e %—76“3}93\‘4 2
EepE o= 3k o-gzto] 2
HlEo 2 rutin® & i&*ﬁkﬂ R A

tlo OPN

7. SAXE]

B AT dolxl BE 24 x|+ MeantSDZE VERY
A, ZF HoA 2 Afolel digk fejide SPSS
program(SPSS Inc. ver. 20.0)2 ©]&3}e] ANOVAE 2
A5 %, Duncan’s multiple range test® Z} 79 Hit 2}
olof] st AL AHS AR, TAH fFods
5% oA Ak

1. ZAE) AlZi| T2 HlshAlnt O tH|EHA B2

R R E

— - =2

ZAES =20 Fuul A T2
] vitexin®} isovitexin®] #-4] A= <Table 4> A|A]
H vpel gy A =5Fo] e gEAREOA FAe] oF 10
Hl 9] vitexin(60.85 mg/g)o] A E A on 7 Ao
Z219] oF 9ull¢] isovitexin(71.42 mg/g)o] X F ]t} o]
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A= Kim et al(2008)8] =% £3]9] vitexind}
isovitexino] Z}z} 52.10, 51.70 mg/g FHrEPon =T
Z£%19] vitexind} isovitexine] 24z} 8.6, 9.0 mg/g =
U 23 B 52 FFolth 228 ARPE(10,
20, 30%) 79| FAY FUE S 27 10T, 307
o] 2aglo] A 2oz A7 wEhA v Az Al
110TC, 30iolr] 22H 3§t 555 ARSs7|Z 313t

bN|

2 ZAE =S z

jn

0128 Ciol Hix U 7t

0 |

iy

D A=

oMl dEE 7A dAE 229 2(110T, 3023
B2AH 55 o R Az 9 vhAe] Mme <Table 5>
ol AlAE whe} et

RS e Lgte 228 557 20 %] tl2e
o 39305 71 A UEhgton], 2aE % Rk

Whreol S7HEE 1ol H(p<0.05)2= solHi. o
o 22Fo] E4= browningGel| of3] =5o] Ao
o177 whitoz A7t AL (a)E 2AE 5T &
o] F7lrEe] S7ETE oA o 22y
T B 100%E 7K vhajo] 7 w24(0.30) g2
ek by el TS folder ¥
olA] thzTe 1743, 15 100% 718k thale 21.50.
2 frofHew Skl

Lee(2009)] A7-ollx] 7o) dFo] Fgr Aol w2 &
57300 3 ATellA Lgko] #astal a gho] 718t
= A% B & Al dAjsksit

—_

(=)

(Table 4) The contents of vitexin and isovitexin of mung beans according to roasting time

Temp. Time Vitexin (mg/g) Isovitexin (mg/g)
(C) (min) Seed Peel Seed Peel
Raw 0 5.80+0.33" 60.85+6.22° 8.0120.20° 71.4246.23°
10 25.18+2.22° 65.50+7.20° 26.45+3.20° 85.08+6.23°
110 20 49.82+3.11° 69.91+7.22° 59.77+4.23" 99.91+7.44"
30 59.74+4.22° 104.94+10.22° 60.59+3.20° 122.02+11.22°

" MeantSD (n=3)

? Means with different letters in the same column are significantly different at p<0.05 by Duncan's multiple range test.

(Table 5) Color values of mung bean Dasik

Variables L a b

control" 53.93+0.15" 6.50£0.46" 17.43+0.95"
MBD1” 53.40+0.70" 4.30+0.30 18.10+1.47°
MBD2” 51.70+0.46™ 2.90+0.10° 18.13+0.61°
MBD3" 50.23+0.71% 1.23+0.32° 18.17+0.21°
MBD4” 49.67+1.96" 0.50+0.10° 18.97+0.95"
MBD5” 47.23+1.21° 0.30+0.10° 21.50+1.48"

UControl : Dasik with 0% roasted mung bean powder,

*MBDI : Dasik with 20% roasted mung bean powder,

MBD2 : Dasik with 40% roasted mung bean powder,

“MBD3 : Dasik with 60% roasted mung bean powder,

MBD4 : Dasik with 80% roasted mung bean powder,

MBDS5 : Dasik with 100% roasted mung bean powder,
"MeantS.D (n=3),

9Values with different superscripts within the column are significantly at a=0.05 by Duncan’s multiple range test.

- 362 -



B
e
X
N
1>
i

2= AHGisslen, 2001).

A AR B 228 27(110TC, 30%)3%
22E mF o Az © thae] #eH k= Table
60l AAE npel 2t}

A(color)> Z1E =57

TS 100% H7HEE v
A7t 71 =9kaL, H(Flavon) e B ERIA o
gttt ulk(taste)?} F7H(texture)S EAE 5 Bk 40%
A7t v A5k 7P =8k bRl 7] 3 = (overall
quality) oA 228 =5 R 40% H7F ohAlo] 7
Al vt o] FEOZ T Al Al 2R} Sl 7P -

g Aolet Azert.

|
B

At BV E olg3 thlel e 9% Jwvt &
et B ATME olefat F/hFS} @ STl F
5] o] § S PPN WEE YA A ol 7]
& sk AushEe] an|xg ol Relet 4
Zhe.

o
298

(Table 6) Sensory evaluation of mung bean Dasik

o HIE ¥ BRSY 7
3.z =5 Cii9 etz gy ot

B2 55 o FEEL
LI¥&E F& 3} 5% 34, 2Aske
A5, TeHrlolA HE A9 | S5
40% 7} thr| o2 gilksl &S SAgH A= <Table
7>3}

RS

1) ARFoF s ABTS Blojzd 2%

DPPH+= ¢HgZ ¢l ArElt)Zd 2 cystein, glutathione
3} 72 dsloln|=Atg} ascorbic acid, aromatic amine
Sl o3} Felslo] mebsle] DPPH/E 7419 di-phenyl
picrylhydrazine2 €A =HA] 327} Hel= g &
M, rlskEde] itsks Sl -85 Wolot
(Cho et al., 2008; Sanchez-Moreno C, 2002).

S5 TRl dAEelss A A
<Table 7>¢] A|A|E vle} o} 228 =55 vp2o] A
T2 58.19%= e

Seo (2010)8] QTN o] BrFEET ok =
59| AT FEoEH s JElytil, DPPH
radical 52715 S8k 93l lrtaL o, w5 ThaeEal
9] ksl Aol v x|= d3]7] E3HKim et al, 2013)
oA dAelE S vt DPPH 2t zhs o83k dAks

5ol Skl skolaL, A A ARd EelulE

T E

Sample Color Flavor Taste Texture Overall quality
control” 3.2241.30™" 4.11+1.26® 3.88+1.16™ 4.224227° 4.00+1.65°
MBD1? 3.11+1.45° 4.3340.50" 5.00+1.11% 4.88+1.05® 4.44+1.13
MBD2” 5.88+0.60° 5.33+0.86" 6.11£1.05° 5.3340.86° 6.110.92°
MBD3? 4.33+1.00° 4.11£1.26™ 5.77+1.20° 4.22+0.83° 4.66+1.65°
MBD4” 3.88+1.36™ 4.00+1.11° 4.00+1.22% 4.22+1.20° 3.66+1.11°
MBD5? 5.55+0.88° 3.11£1.05° 3.00+1.11° 4.00+1.87° 3.111.05°

UControl : Dasik with 0% roasted mung bean powder,
*MBDLI : Dasik with 20% roasted mung bean powder,
MBD2 : Dasik with 40% roasted mung bean powder,

YMBD3 : Dasik with 60% roasted mung bean powder,
MBD4 : Dasik with 80% roasted mung bean powder,
SMBDS : Dasik with 100% roasted mung bean powder,

"MeantSD  (n=3),

®Values with different superscripts within the column are significantly at a=0.05 by Duncan’s multiple range test., ™. not significance.

- 363 -



8 st slnlstS|X| H|233 25 2014

(Table 7) Anti-oxidative activity and

total phenol contents, total flavonoid content of mung bean Dasik

Variabl DPPH radical ABTS radical Total phenol Total flavonoid
ariables inhibition (%) inhibition (%) content (mg/mL) content (mg/mL)

Vitamin C 94.38+0.48" 99.14+0.50

Mung bean 58.19+1.73 13.26+0.18 0.15+0.01 0.026+0.003
Dasik

Y MeantSD (n=3)

o] frElgdo g A M2 2] PP AR
Folso] F7sttt skt

ABTS radical 22752 ABTS A7} #3akz-57}e]
w0 oJsf AYAJE ABTS gltjzo] &9 ksl
A wkgate] gpojd 5] A5 0] gAEe] %

HalE YEEE o]E BA5lY] 589 ilsls
g5 4 & vk ABTS gtz 275 AU
DPPH assaye} nE7IR|Z Q191d o= lojd-g AlA
= #8717 o g DPPH 2tz A% frolzel A
48 Hol= Zloz duiA] Ythlee e al, 2011).

F2H 55 th2)e] ABTS gojzd &% S43 4
= <Table 7>l AA|E upe} 2ot RAH =5 th2 o]
ABTS 2zt 2A%L 13.26%% eI

Kim et al.(2013)2] AFollA] =52 dA2]A] ABTS
o] o3t & FakslEle] =7} o]§+= maillard reactionl]
o) MRPs /o] St o] gitstaart S7h= ikl
3hict.

O

0 rlo

O
-

)

) & At F EebolE T

228 =5 o] F dE g F EefEols
ks =8 A= <Table 7>o] YeRQlch. 48
th2le] & HEEeRe 0.15 mgmlE Vet &
ZolH o= ke (.026 mg/mLE UrERtTE

Kim et al.(2005)2 19571% 559 EefRwo|= F
= AR A AF-s g AT-ellx] g KM99004-4B-2
(Suwon28/KM94004, '03 yield trial No 6) =57} 714 =
& FheFo] Zabr o] =(0.02 g/g)S FH3keitial B st
Al ol B AFATEL B RN 555 22
® 3= A A Sefreol=r) Srke Bl g wuhE
t}. Rhee et al (1981)2] AAT-ollx] FAFo] Sejr o=
¢} phenold slgHEo] Fast ikl Edolel Hastkal,
Park(2003)2] ¢35+ A phenol 4 3}9t=9] ko] BS

i

=
ko
=
¥,

ZEE =50 vitexind isovitexin FrEFEAl oA A =
o] 7 AR S oF 10u]9] vitexin(60.85
mg/g)e] B EA oM, isovitexin G| AAFEoNA F
o] oF 9ull o] isovitexin(71.42 mg/g)o] B HJTE 22
& AIZK10, 20, 30320l whe o] FA9 Z9E 24
g A7 110C 308 F3ollA vitexin(104.94 mg/g)=t
isovitexin(122.02 mg/g)°] Frke] 71 A el th
Az A 110C 3054 ZAE 8 =52 218359
o th2e] Az gl FHHG7olA] Aol Lkt A (a)
3 57 28 ArEel SRS oA
(p<0.05)°.2 Yol a, (b= Hriese] S7HdF
frojHoa FTRkIth st 22 55
2 40% 7} thAlo] 71 A v} o] o R th
Z Al vzt &) 7 HEE Aol A Ee 2
e F40% 37} thrl o= slelads A%
A7} & A= RS 0.15 mgmlE VeRYT, & ZekE

ol= gke 0.026 mgmLE UEltth. DPPH 2hu)Z

T2 58.19%2 =2 TS YEI, ABTS &

d

I
e
mﬂ

B
)
O]
fl
(9]

n| o] £ HF= 1107T, 30500x Fatslsol 743
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