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Quality Characteristics of Cheongpomook Prepared with Different Levels of
Mungbean Powder
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Abstract

The objective of this study was to evaluate the quality characteristics of Cheongpomook prepared with five different
levels of mungbean powder (0, 25, 50, 75, and 100%). We conducted the Hunter's color values, the rheological
characteristics, sensory evaluations, and pasting properties of the Cheongpomook samples. The more mungbean powder
was added, the more the luminance and Hunter's a values of Cheongpomook samples were decreased, but in Hunter's a
values was reverse. With regard to the rheological properties of the Cheongpomook samples, the more mungbean powder
was added, the values of hardness, springiness, gumminess, and chewiness were significantly decreased. In color, taste,
and overall quality, the value of 25% mungbean powder added Cheongpomook (MP1) and 50% added Cheongpomook
(MP2) were significantly higher than those of others. The resulting RVA viscogram, peak viscosity, hold viscosity, break
down, setback, and final viscosity of Cheongpomook were decreased with an increase in mungbean powder, but the pasting
temperature was increased slightly. Therefore, an addition of 25% mungbean powder appears to be an acceptable approach
to enhance the quality of Cheongpomook without reducing acceptability.
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2 ] af ZA7E E R
FE 7HgelA XﬂZEM *Hﬂfﬂ &49& a4 A sik
(Cha et al., 2008). =FAE o2 W= JFTEL H|wF
o HEshga 2 (gel)ﬁﬂ*é FHo] Hojuhr o] v
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Fok gie] Fo defo] wtal Aslg4t folatn A
Az tolo]E mjgaFo g We = Qi HAXFE]
™ E7letal EREEst S4o] Qo] Ake] Aol fAL
3l 2o 2 ®o] MK Chang, 2007a). 53} A=
A= Uﬂoﬂﬁ Blmﬂ By 704:1&-1-:';0 ehrsl e
A g)=
:'7% 100 gEL 37 kcal & X{Oﬂak
T BskE ollolE T8 JdATE A9 fle
2)Foltl (@l <), 2007). 1y HEE

= Xﬂé Al gE RS AHE  3le dexede
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2 HT AFet 2ok sl AdEE TEehs 7
el gt P Tt 7154 AELAS B
=2 AxFH7F 2K Chang, 2007a).
=5(Phaseolus radiatus, Vigna radita, Mung bean)+
7tEAEE S8l @EAo] mie w2 AL sk AL
2 deA glon gyt e A A o Alx
A5E QHAFEH AREHo] gtrk(Cho & Kim, 2000).
o HE] hiellM = A AHZ(EANTR), TEOKHE), 3t
(M), G501, 3SHHE) 5o 5ok AW 2
A=Az el AkgEe] SehA 9, 1997). 28
lzZls FAJ8= o4kl leucine ¥ valine 5 B
gk el o] FRste] f5 Al D 4 oA B oA
o] #t. eH|7}-3 AaKlinolenic acid)o] E-R3skaL

=

nuclease, urease, invertase, amylase 5 EIfEs 2L

phytoalexin, delphinidin mono-glucoside, triacontanol,
B-sitosterol, stigmasterol, vitexin $3 -2 flavonoid
3lstao] 3hrEo] ltkJeune et al., 1999; Shin et al.,
1990). =Fol|A F=4¢ del(lectin)> T3 A| LA A}
O)EFFI(IL-1, IL-2, IL-6, TNF-q, [FN-y)& -ate] W
s 3R 2 z2AZAY sFsAo]l JYrklJeune et al.,
1999). =55 o= 3hrkslelo] Hold D-chiro-inositol
(DCI)o] v}k gHr=lo] ¢l=d|(Obendorf et al., 2000) DCI
= ol dAEAS AlskaL diabetic nephrophathy<] w1}
?l TGF-B& Algk= A og deAHA A 29 A
gA22] 7lsAlo] AA=AHPeng et al., 2008). 3k
S5 4wl gd o8 A=d AEe 553 Agd
95 Jehfl=d tEAQl 3les IL-2, IFN-gama,
TNF-alpa, IL-4, IL-5 52| lymphokine-S 4] #-H|A|H
(Liener et al., 1986), o] ol stz oA ojx =l
2 Al EFRR] FEmdR AR-E oA gitH(Crane ef al.,
1984; Ttoh et al., 1985). o]2]dt I oA HZFAdE] &
glo] WY ZAA == W75 IIAZA 9] Go] 7]
e}, gk sFolls FHgs), dzstolny Fo Wy
o] 91¢lo] &= ACEs(advanced glycation endproducts)l
’3& 73t A= phenolic antioxidants$] vitexin}h
isovitexin§teFo| Fo2bE 7kt 7P B Zlo® Hal
F31 QItK(Peng et al., 2008). =72 JUFAHES AR
A, SFEARI= g 7FAE 100 3 D 335 keal, T
WA 223 g A 15 g, ©sHE 62 g, AoldfrA 8.2
g, 2% 100 mg, FE 55 mg, ZF 1323 mg, YEF
2 mg (@A 2, 2007)& i glom el

FakarEgo] 20% olde] Ae FIsh Y= Avke

Do) A2 AFo oAb Wl oy
A8e YFolet T % ek

A 53 BEE AT STARe 5343
(Cho & Kim, 2000; Joo & Chun, 1991; Kim, 1994,
Kim, 1995; Yoon et al, 1989), AE-2o] 5454 (Jang,
1990; Kwon, 1989; Sohn & Yoon, 1988), & A% ZA
o] W2 #2<¢I7(Choi & Oh, 2001; Na & Kim, 2002;
Na et al., 2002), =3}, BV s, AF 5 o
kst 22& 713k & JP(Chang, 2007a; Chang,
2007b; Kim & Han, 1998; Kim et al., 2002a; Kim et
al., 2002b; Lee et al., 1999; Park & Kim, 2010) 5 T}
Fgh oAl o] Folglrk. Wb B Aol %
Aol gAel WS neksie] PERe] BAo] 44
e HThRe EPUES AR AGF 4Fe) =

g WEATEA YA A AP 5 ol HEA
[e]

He
ry

2]

I. 4+ 34
1. 5718 &0t &0 g H=S Az ¥ A
Ty

R HE A7 W A ES Azl ARgEL )
HEZFE, AE, ), 5TARERFE, AE, 39,
FoT(EFE, AE, T2 T-dske] AolA Hakst
A ARSI H57HE A7l

Chang(2007a), Cho$} Choi(2007)2] 175 x5} ed oju]
AAS AR F HE 5 AZHS HY s H o= Al 239
© ™ [Figure 112} 2o}, H & A% YA 9]+ <Table 1>}
2t} 900 g B3} =F7154(0, 25, 50, 75, 100%) 9} =54 5
(0, 25, 50, 75, 100%) &A1& 100 g(viw=9:1, 7127]3)
< Qolal7t §ls wi7bA] & Sk § 30427 A2ellx]
28t9ek. HEE Az 87152 L & HdA shejgx 3
(Pyrex, New York, USA) o], #7]#]21%](Nippon
Electric Glass, Tokyo, Japan)Z AR&-3}e] 60C o4 10,
80C oAl 10127t 2 Aof7har &8l AlF)om, mpx|at
S 2100C M 2~3EFSEA F o xAH (5emx 11
cm) @] -§-7]of] Fo F2 el 3R k|ake] A o] o] F-of

LN
3 F FAG7HE N B2 ARSI

RIS A=
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(Table 1) Formula for Cheongpomook with Different Levels of Mungbean Powder

Control” 900 100 0
MP1? 900 75 25
mp2? 900 50 50
Mp3? 900 25 75
MP4” 900 0 100

[NSJE SRR SR S S

" Control: mook with 0% mungbean powder

Y MP1:
3 MP2:

mook with 25% mungbean powder

mook with 50% mungbean powder

Y MP3: mook with 75% mungbean powder
> MP4: mook with 100% mungbean powder

Control MP1 MP2 MP3 MP4

Control: mook with 0% mungbean powder

MP1: mook with 25% mungbean powder
MP2: mook with 50% mungbean powder
MP3: mook with 75% mungbean powder
MP4: mook with 100% mungbean powder

[Figure 1] Samples of Cheongpomook with Different Levels of Mungbean Powder

2 MESH 3. B
=ENR W 5EG e 3T AESPe A ST Wl SE0 UE 3T Bk

= o

Al(Chroma Meter Cr-300, Minolta, Tokyo, Japan)E A} I AFsh= THE st 9o 2 208
88te] WE(L, Lightness), 44%(a, Redness), HAE 4o ARe] 522l 54 thete] Hiehes o)
(b, Yellowness) to2 FAIEFIo™, 2+ A8 & 33 vk th 7} A AR83E HeE 79 715 Heg EXo] 2
2 z4gele] 7 HARS JeRNIT of u EE WA F% Ee WrE |Sshs WHoR vhe Ywd 1gx
o L, a, bzt k2t 97.10, +0.24, +1.750]]c}. B uj$ oW TH7A] 7|2IEE 3he] ltaste), A

(color), F(flavor), ZZ|FH(texture), HAHQ! 7|E%=

R

L
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(overall quality)S H7}5}St

4. 24

JI)I-

SF7RE 37 el whE HEES 7IAH B
Texture Analyzer(TA-XT2i, Stable Micro Systems,
London, UK)Z TPA(Texture Profile Analysis) testS 2
Aleleit). B 2718 sample size(Z]73x&0], 25 mm x
22 mmz), test speed(1.0 mm/sec), deformation(30%),
time(3.0 sec.), probe(35 mm DIA Cylinder Aluminum),
force(100 g)o]Jom, TPA test2HE & A= npgro
2 7} Al89] ZH%(hardness), ¥+2]4d(springiness), 2-H4
(cohesiveness),
5

ZA7d(gumminess), %331/d(chewiness)S 7]

&

5, EI._A'l

1o

-II)I'

fob

AR-o] Z3}EA(Pasting property)2 Rapid Visco
Analyzer(RVA  techmaster, Newport, Warriewood,
Australia)E o|-83to] ST} %
20 mLE Eg3te] 10%(wh) AR Agds x5 &
RVA =44 50 mL 23F9] canisterol] €12 Qolgl7} A
A Qs SNk The BAE ANk RVA 374 2
160xg, =71 50TColxe] 7}FAAIZE>
1.0 min, 95 C7FA]¢] 7}AIZFS 4.0 min, 95C FAA]
22 4.0 min, 50 C7FA]e] WZEAIRE 4.0 min® 2 474

ze/k

-,.;20g

P
AL Wk EE

39t o] 2K E] A& RVA viscogram @ 2HE] 117
T(peak viscosity), A =(hold viscosity), F|H=
(break down), %7 %=(final viscosity), setback, T 3}A|
ZH(pasting time) 2 &3} (pasting temperature)S T
&}t RVA viscogramol| 4 o] 33l o] AlAike
7} £% 3 RVU(Rapid Viscosity Unit) F718l= A4 <]
L=g 7|53k

R

Zeh=

6. SHIXz2

B ATl dojzl BE SAA= MeantSDE Uie}
War, zh Azt 2folof] gk f-2]4d2 Statistical
Analysis  System(SAS, Version 9.2)& ©]-83}4]

ANOVAE A3t 3, Duncan's multiple range test=
7} o] Haatololl tigk ARFHAE dHgleH, A4
frolds 5%l Akt

m |+ 23

1, A2

;!

SERE A7l we AER Ax wshke
<Table 2>9} 2t} BE(L)FEe thzto] 59.652 714
Egon HRILE Armlge] SUVEE JE5e o
E(L)#ko] FojHom FaEe] HTIME 100% 7t

(Table 2) Color value of Cheongpomook with Different Levels of Mungbean Powder

Variables L a b
Control" 59.65+2.92% -1.75+0.26" -7.71+0.81°
MP1? 57.90+0.71° -4.59+0.08" 1.71+0.45°
mp2? 55.76+6.05" -4.73+0.10° 5.34+0.08"
Mp3? 52.11+4.23" -5.20+0.05° 13.26+1.20™
MP4” 45.4142.92° -6.23+0.03° 23.15+1.11°
YControl : mook with 0% mungbean powder
MP1 : mook with 25% mungbean powder
MP2 : mook with 50% mungbean powder
YMP3 : mook with 75% mungbean powder
MP4 : mook with 100% mungbean powder

Mean+SD(n=3), Values with different superscripts within the column are significantly different at a=0.05 by Duncan's multiple

range test.
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MP47}  7F¢  vre e HIJTHp<05). Parky
Kim(2010)¢] A=7HF 7 FESATANA Alre] 3
7hge] TV E R HAste] ofFe As wE
Aog Huste] B dpdiel U Ais Bk
AT () o] -1758 7 =

F A7l M
of MPA7} 71 B gk Bt FARb)RE =771
F A7Hgo] S7RSE felHos 7l (p<.05)

o7ZH 23 Aoz W3l Ayg Ho ok Kim et

al.(2002b)2] =271 H7F HAEEATFANME Z271F

o] kol SIS AN E(agh) T st FAE
O

(bR)7F S7kste] £ dA7dstel e Ads Bt

2, 2=t

S5V A7 whE JE5e] Isirt dAve
<Table 3>¢l AAJSITE 93 H2Xe H57157F
25% Z7He MP1o] 71 kot A &k 129l 7]
35w 557 50%7F A7 MP27t 71 A vEL

ytt A4 NEeE 557 50% F71e MP27}
5142 7P =8kom] MP1F= frof3]l afol& HolA|
gt m ST 100%37F MPAZ} 71 v s 1
St Choi(2002):= =77 i o] Zdubz{Ql upehz] ol
s F= Al a9l g2zt adle 2 A
TN % 8227} 2] 37He MP13 MP29] HA1 %<
7157} =7 7bEAT. Parkt Kim(2010)¢] A7}
FH7} AEE] AFeME €22y $5Eitka o)
| AFTe] eHrtelA HAAAR] 7St o A
TR 2] e B Ao SUs AvE Bt

3. 24 &8

571 Wkl whE 24 Wsks <Table 4>9}
2o} AEEo] Zx(hardness), T2 A(springiness), %
%) (chewiness), 71/3(gumminess)& tjZzito| 714 =
< e BYlon 5571 Aol ST E folA
02 43k H(p<.05) HF7HE 100% 371 MP4
7} 7P o 3e Bok 59 &3 /d(coheiveness)
izl 7Y =& 3k Elov ARzt folX<l 2
o= 21th. Parkd} Kim(2010)9] Aol e (715
HA7FFo| S71rs 5o ddst Awr) 7hashy e
Fho] Holxittal ®Haste] B A Addte} Fdst dis

(Table 3) Sensory Evaluation of Cheongpomook with Different Levels of Mungbean Powder

Variables Taste Color Flavor Texture Overall Quality

Control" 4.14+2.47 4.43+2.23" 3.43+1.99 5.43+0.98" 3.7141.80°
Mmp1? 4.57+1.40° 5.001.00" 4.29+1.50° 5.410.76" 4.86+1.68"
mp2”? 4424127 5.43+0.98" 4.43+1.13° 4.29+1.25 5.14+1.57"
mp3? 3.57+1.81% 4.14+0.90° 4.00+1.40" 2.99+0.16" 3.77+1.41°
Mp4” 2.59+0.99° 3.43+0.12° 3.33+1.22° 2.01£0.22° 3.00+1.22°

Control : mook with 0% mungbean powder
’MP1
MP2 : mook with 50% mungbean powder

: mook with 25% mungbean powder

YMP3 : mook with 75% mungbean powder
MP4 : mook with 100% mungbean powder

6)Meanﬂ:SD(n=3’), Values with different superscripts within the column are significantly different at a=0.05 by Duncan's

multiple range test.
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(Table 4) Texture Properties of Cheongpomook with Different Levels of Mungbean Powder

Variables Hardness Springiness Chewiness Gumminess Cohesiveness
Control" 2789.46+602.23*" 0.93+0.10 2490.42+156.76" 2694.89+156.76" 0.96+0.02™"
mp1” 2624.83+652.37" 0.91+0.02" 2206.90+117.91°° 2470.49+117.88" 0.88+0.01
mp2* 1650.13+153.50° 0.91+0.01° 1234.77493.75" 1346.64+129.06" 0.88+0.02
mp3? 686.47+38.59" 0.88£0.01° 523.64+24.28" 577.25+34.28" 0.86-0.01
Mp4” 322.33420.22° 0.66:£0.02" 253.33+12.22° 300.11224.21° 0.84=0.01

UControl : mook with 0% mungbean powder

MP1 : mook with 25% mungbean powder
MP2 : mook with 50% mungbean powder
YMP3 : mook with 75% mungbean powder
MP4 : mook with 100% mungbean powder

9Mean+SD(n=3), Values with different superscripts within the column are significantly different at a=0.05 by

Duncan's multiple range test
NS: Not significant

1 9rh. Kim(1987)7 Chung(1991)¢] 7ol w2 =
of BejA AHQl Ao Fee Fof FH gEel AR
opd R JhgFol} el 9ot Fslwrl SUME

7Pk kel AAIAE ZEETh B AT E 57t
7o Hrhge] VS ARt Yol e B
=, ol 57l 23 ZE oe]e] T, =4,
2ol far Fol H55e] Asles Al 28-S 3t
AEE B4 ¢S v Zo= FdHM o=
Kim(1987)2} Chung(1991)¢] o17Aze} Ux|sh= At

4, 331EM

=T AR =Rl 2e] 3R 3t sIEA =
A¥= <Table 5> At} 557179 H7leko] 07].%]-
PN

#1145 (peak viscosity)= AxFH o2 7FAadh= o
Jeh9lom, 100% 57152 A|Z38 MP47} 7}
7 = 18.582) RVUE Yeho] 38520 - n]ek
S e A9 200 Ha 2591 95T E #A
s Bl d4Ee A=l fA-=(hold
viscosity), S0CE Jz+st Fo] Hxel HEAw
viscosity), 7%= (break down), setback EFollA] =

TR W] FNBRE 1 gho] Lashs AL

Tt sFAES 50%(wiw) thAlske] Hdr1E o)
7hA] Be] BAdwsl o gkot 50% o] A7

& U Ao Fade] vl A3 Bk ddE
UERRSI. ol 7S thAlste] s57keE 371

& A9 S0%(wiw) AR SRS ol el B
de] ¥zt a7 oprlebA] e 2o Helvh Hay
Lo =T AlZH(peak time)S 2E ABoA 53 &
xRl HE Hxe] PAARMIAN 7S =2 3hE YER
S Ag7ke WEAE R ekgiti(data not
shown). &3} (pasting temp.)®] A SFEULS
100% @7}8}&1 AzE Lo@ 7245C ] 74E =

Eolge

% b
4 rlo I
i 1o,

£ Uehiglal, S5aES ol8ato] Az
78‘—?‘ 68.80°C 2] 74 e 7S Uehlo] 5o

ol
ﬂF
o

ol FAVEE sEewrt AAHoR 37

Holgiek. ol BAlz A WA HEhTe] B4 A
#34 Brhs Aot Zle Asht okl skt e

st 571 Az Al A7EE 399 Fr)-od v
BNl 5o vl Aol Ho] Ary s3ler 5o Ei
ol Ao Aoz IotElt)y. Parkd}
Chang(2007)2] A7tol o3t w3} & i sHo|~E
ARzke] Agts H7HE Sn7Eo welste] sk
ZRzte] ATE Bl AAIEEA Her) FHagit o

dere w3

et B ATl e 22 Folddnh e A
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(Table 5) Pasting Characteristics of Cheongpomook with Different Levels of Mungbean Powder

\ariables Peak Viscosity = Hold Viscosity Break Down” Final Viscosity Setback® Pasting
RVU") (RVU) (RVU) (RVU) (RVU) Temp.(C)
Control” 217.50+40.16" 164.33+2.35° 53.17+0.41° 235.17£1.71° 70.83+0.65" 68.80+0.53™'”
mpP1” 142.5+30.28" 96.92+21.74° 45.58+8.61° 159.17+33.17° 62.25+11.43" 69.50+0.00
MP2° 80.50+9.67° 58.506.60° 22.00+3.06° 90.00=11.02° 31.50+4.42° 71.80+0.53
mp3” 43.58+12.90" 32.33+9.19° 11.2543.71° 47.75+14.14° 15.42+4.95° 72.45+1.17
MP4Y 18.58+3.95° 13.00+3.36° 5.58+0.59° 20.50+4.19° 7.50+0.83¢ 75.60+0.64
])RVU:rapid viscosity unit(l RVU=10 cP)

?Break down=peak viscosity-hold viscosity
Set back=final viscosity-hold viscosity

“Control : mook with 0% mungbean powder

“MP1 : mook with 25% mungbean powder

MP2 : mook with 50% mungbean powder

"MP3 : mook with 75% mungbean powder

YMP4 : mook with 100% mungbean powder
MeantSD(n=3), Values with different superscripts within the column are significantly different at a=0.05 by Duncan's

multiple range test
'NS: Not significant

sl QA SR Aol S5 AR H
Hhol elste] Fabaiiel Wrt A HAEE o gelsh 5
Aol gk mAThe e wEshs Al peE.
olo} e B3lEA Ak el BHSA0] Hwel A

V. 8 9 48

B ATelMs =Rl *‘Ll:rﬂ%gﬂg] F7H1E(0, 25,

50, 75, 100%)S g2jsle] HEE-S A %5}e]
< 3_?1_/\—]—5—}0:]1;]_' }JJI:_,] 739

jL

u, %u (b)%kf’— °M_§ ~7}6}91E}(p<.05).

FA5A

R AR

O

H Ak, SR A gl FNBEE A, @,
WY, 209 BT felHoR asigt. Wt

o,

d

Ehgeh. 37
o =ErhRe] A7kl

hold viscosity, break down 2 setbacko]

Ay}, 5571F 25%MP1)2}F 50%(MP2)E
5ol vk, A, &, 9217} b ZE HlE ¢
e A7H &) e 35S &
Z7Ve<=E peak viscosity,

%7]_6} % hva
skl v
A3l A

L=
2 Aasd

o I 7 Fe 50%° w bl e A Awe
s} Ao s & Zo g Walgol) salenE oF
S7FeHeh olde] A, BTl ad Aurte] 7|E
Aol WMo wEle] B u] ITE Az A] =5AR| =5
7HF 25%  F7Ph HHuidv e 2 =0k

r:i (g

FAol: AL, w71, FA5A
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