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Abstract

The quality characteristics and antioxidant activities of Cheongpomook prepared with different amounts of aronia (Aronia
melanocarpa) powder were studied. Freeze-dried aronia powder was incorporated into mung bean starch at different levels (1, 3 and 5%
aronia powder based on the total weight of mung bean starch). Moisture content in control group was 89.7% and was not significantly
different from the different levels of aronia powder groups. Syneresis, hardness, chewiness and gumminess were increased with higher
amounts of aronia powder in Cheongpomook. In chromaticity determination, the L value of the samples decreased but the a and b values
increased with increasing the levels of aronia powder in Cheongpomook. The total polyphenols, flavonoids and anthocyanin contents
were proportionally increased with increasing the levels of aronia powder added in Cheongpomook. The antioxidant activity measured
by DPPH and ABTS radical scavenging activities was significantly higher than control and increased proportionally to the aronia
powder concentration. The sensory evaluation indicated that the 5% aronia powder showed the best preference in color, taste, flavor,
hardness, and overall acceptance. These results suggest that aronia powder may be useful ingredient in Cheongpomook to improve

quality and antioxidant potential.
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olul| 2] (aronia berry), €2 Z=ul|E](black chokeberry), £
22 (black berry) SOF EHUTHWu X 5 2004). =
e FHE ofZYo} K skS Eojot YR FrlellA
2 AAA 7HHE ZIheb Al Sl tKSueiro L
5 2006). olZYolol= otEAold MAvt b 3HiH
o o] e AFAE YeR7] wiEel] HA A4
U d8EA49 &8 750l EoKStigl AW T 1995,
Bridle P2} Timberlake CF 1997). T}t ofEAold AlF
o EHEY s AEC] TS Ao ditst &
ol wWEF FoAM M =3, s, AdaEs
& e, Y, delAd R ES T &% e
Ao2 HiE o] QtHHellstrom JK & 2010, Jakobek L
S 2012, Gironés-Vilaplana A 5 2012).
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B Ao A3 okZYoKd4ronia melanocarpa, black
chokeberry)« 2012'd 8€Zo) B & Fx 9 of2Yo} &%
NA T e AR FAsIATE ZTTe] AT o2 Y
o}& FZA7Z7|(PVTFD20R, Ilshin Biobase Co., Gyeonggi,
Korea)E AHE-31A] 2417 AZAIAY. FEAAZAIZ ol=2
UolE 2]3ZE7](HR 2167, Phillips Electronics, Seoul,
Korea)Z H7 ulsgt &, 100 mesh Aol *A] Eis}s}te]
AEZE Axd ARE AMSSIAY HAEXETFHEFEA

A E 22 wake)A) A 307 A 25 (2014)

3, Ichen, Korea)®} 2~3(Sajo, Inchen, Korea)> Al &S

Jstel AHESIT

1) OtZL[0} &F H=ZS H|

olZYo} BIS et AXE Az A3s 7 Al
59 HF Hl&s &) sl FAbE duddEs AA
Table 13} Z& HIFHIEZ HIES A|xdAT. HEE
7FE tiv] ofZyo} Bkg 5% o) H7IE AlgolAE
olZYo} Efo] gaule] “AXY HEE9] g go]
Oa AstEo] ofZ2yol B qF2 %72 Ags)
Atk olZYol IS HrlskA] ¢kal A|x3 HEES
2702 3193, APTS HEE 717 g3l of=Y
of S 1%, 3%, 5% Hl&= H7iste] A Z3tYTh
HAEE7}E, ofZ2 Yo} B 2 AFS Z ES & U4
o] 55 Friste] Wolgrt glojd wizkA] & 4o &
gllg thEo] ok BollA] 5E B UF-FHOZ Ao
FHA 7t B BFA O 3R B BE B
Aok Az AEES AAAE E(15 x 15 x 7 em)©ll
Y ALoA 233 o] THEHA UEE TS
ol WA aro A 4AZE Bt 23 & A5 2 ARSI

2) 2 8 =5
Eoll e FEETFS AOAC (199522 105T

Fi7tedzdl wet gFstch

3) XAzl T 0l
ofZUjcl B Abste] Az HERS FAo| 9
A2t gr)ol B3 4TColA 5U3F AGEAA 244
AAow ARE Ao} ofel Aol o3 ol F&e A
Arsiet,

Table 1. Formular for Cheongpomook prepared with different
amount of aronia powder

Aronia powder amount (%)')

Ingredient
0 1 3 5
Mung bean starch (g) 100 99 97 95
Aronia powder (g) 0 1 3 5
Water (g) 800 300 800 800
Salt (g) 4 4 4 4

Y Aronia powder(l, 3 and 5%) was added based on the total
weight of mung bean starch.



AEES Azt b7 5 4TCollA Bk &
S =43t} Texture analyzer(CT3 10K, Brookfield Co.,
Middleboro, MA, USA)E AH8-3}%] texture profile analysis
(TPA)E  Zd31/d(hardness), ©H=“d(springiness), &34
(cohesiveness), 43 A(chewiness), 2 (gumminess)S Zt
7y 243 A Tk =4l ARE-gF probe : TA25/1000, test type
: TPA, target type : % deformation, target value : 60%, trigger
load : 6 g, test speed : 0.50 mm/sec, sample height : 25 mm,
sample width : 25 mm, sample length : 25 mm ©]3{t}.

=22}

5) Mz =X

A2} A (Chrome Meter CR-300, Minolta, Tokyo, Japan)E
AFEEte] AZ3 AEE] WE(L, lightness), A4 %(a,
redness), 4= (b, yellowness)S SA3IATE 7+ Al T
33] W S48t 11 Begks YERl e, ojn] &
WAl L, a, b a2 247 97.10, +0.24, +1.75 ©]Ath

6) ZtsdAt

ol Yo} BEZo] VS geldle] A3 5o T
2 EAQE golry] {8l Ydxe s AFst= Ut
A 1S5S tdeE A3l 533 HAPHES AWs
T #AFHAE AAEET. B7HEEQ]D A(color), EFH|

(flavor), Bl(taste), TFHeF A E(hardness) 2 A2 A
S S(overall acceptance)®ll W5t 9 HEE ©]83t%

i, §4o]l F£75 52 HTE 7IESESE St
7) it S g =d
) F EgEE §F 24
Folin-Denis HH{ol e} HJEE] /3 &= ZH9E

FFES B3 thSingleton VLI Lamuela—Raventos RM
1999). AEE 3 goll 12 mLe| S/FTE 713Fe] 40Coll A
583} sonication ¥+ ¥ 3,000 rpmolA] 10E37F YA4AIET
3t 4T de Ao 75:15 FEER O}Oﬂﬁ} A
Z% 0.5 mLol| 0.5 mL Folin Alofg &35t 41204

38 ZQF Wk A7l & 29% NasCO; 1.5 mLS H7bsled o
oA 241 B HREAATE HEEES FHEEE

microplate reader(Infinite M200 Pro, Tecan Group Ltd.
San Jose, CA, USA)E ©]-&3} 760 nmollA 434t
AEE Fgid F Fgdls FFS gallic acide] EF
IS F3ld AR gF gallic acid equivalent (GAE)Z
e Tt

Q) & EgRwols 3=F By

HEF dFH F SetRwol= dFE Woisky P}t
Salatino A(1998) o2 F4Ith BEHE FE= 1 mL
o]l 2% aluminium chloride methanolic solution 1 mLS &3}

gk F 1587 A4 BESAIZ] F 430 nml| 4] microplate
reader(Infinite M200 Pro, Tecan Group Ltd. San Jose, CA,
USA)E ol&sta] FF=E SAsIth 25l e &
ZelH o)=L quercetin®] EFFAE F3l] AR g
< quercetin equivalent(QE)= YERH AT

() F AEAOM FF Y

HEF THE F GEAOIT FFS Giusti MM}
Wrolstad RES] ®H(2001) 2.2 B3ttt HEE 01 g
o 0.1% formic acid& &gt 5 mL2| methanol-S
2047} sonications 3t HATH-S HUT HEH Oﬂ s}
Fre FEAlORD AMAT) Ao flojd wj7tA] o] =3
AS 3~43] REESAT. FA% FSALS 40TollA A4
=4 ](EYELA CVE-3100, EYELA Co., Tokyo, Japan)Z
S5 F F2E0E ol8ste] AT FER FAsg
k. AIE 100 uLoll pH 1 2584 1,900 uLe} pH 4.5 ¢
& 1,900 uLE A7 kst & 4ol &
microplate reader(Infinite M200 Pro, Tecan Group Ltd.
San Jose, CA, USA)E ©]&3} 500 nme} 700 nmol|A]
FHEE 243 F SHEAO e okd) 2o
o) Al® 100 g@ 2 cyanidin-3-glucoside(C3G)<]
mgl 2 Al4FSIA T
% 9OEAN oM e mg C3G/100 g) = (A x449.2 x DF
x 12 x 500) + (26,900 x 1)

A : (ODsy nm—OD700 nm) of pH 1.0 — (ODsy nm—

OD7()() nm) of pH 4.5

4492 : C3G 1 mol F A (g)

DF : 3]4uj< = 20

12 F R

500 : AIE 100 gFo2 3Hikelr] $18ke 12 mL F

EHo] AE FARI 02 g2 YFE #
26,900 : C3G2] molar absorptivity

8) SHAISIEIM =X

(1) DPPH &} Z9 EH?. AA-gos 54

5 F2E9 AAFH5ES DPPH assay= S TH
(Cheung LM 5 2003). 96—Well plated] T FEE
100 uLe} 0.2 mM DPPH(Sigma Chemical, St. Louis, MO,
USA) €9 100 uLE H7}3 3 37CollA] 3083t §H2A]
Zo. Microplate reader(Infinite M200 Pro, Tecan Group
Ltd. San Jose, CA, USA)E AR5t 515 nmollA F3=
& SA5AH. A5 DPPH gt)Zol tigh dAgos
< ot Aol S48 FFE @S st =Sk

AAEA (%) = 1-AN=2H7H FEE=AE 5 7
T F3%) x 100
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(2) ABTS gzl tid AR5 3

5 FEE9 HAFoSE ABTS assayz =Tt
(Re R 5 1999). 96-well plate®] E=8 FEE 100 uL}
0.2 mM ABTS(Sigma Chemical, St. Louis, MO, USA) &
A 100 uLE 7K F 37CelA 3087 WA
Microplate reader(Infinite M200 Pro, Tecan Group Ltd.
San Jose, CA, USA)E AF83t 732 nmollA $3EE
=435t tE A5 ABTS ool gk dAbgols
ol 2ol FAHH FFE &S st A=Eskh

HAFA %) = (1-ABHT FREAR P A7)
Fo] BHE) « 100

9) S 24

7155 AAE A B A AL 33 HhE
AR, FAAE= SPSS software package(Version
17.0, SPSS Inc., Chicago, IL, USA)S ©o|&3alo] Ha3}
FFEUAE YRl 72 A e fedel tigh
A5 ANOVAE ol &3l Foide AT F, p<0.05
%ol 4 Duncan's multiple testE ©]-83F] EA3A )

ofg2 o} EHo] & HElste] Axg Fo| TR
F+= Table 29 Zoh ofZYo} LS 3H7)s
o] FEAFL 89.7% ©IA3L of= Yo} £
sled A 2FELS ofZujo} Hie]
89.2%°] TETFS Uehllout SAH R Fo4 U
A= oYt
Kim AJ 5(2002b)2] Aol BAVNF, F7HF &
7VRE Hrlete

Table 2, Moisture content of Cheongpomook prepared with
different amount of aronia powder

Aronia powder amount (%)l)

0 1 3 5

Moisture
(%)

" Aronia powder(l, 3 and 5%) was added based on the total
weight of mung bean starch.

Data were the meantSD of triplicate experiment. The moisture
content in each group was not significantly different at p<0.05

89.7 £ 0.7 893 +£07 892 +08 8.5=+03

81.1%% B ARl thh B SRS 1ol whd
SAZ Ao HAIFES 0.52.0%= FElst] A =23 &
(Choi SR 2008)%] H-&HF2 90.1~90.5%% & A2}
AFer Ax2 YeERih Chung HW(2010)0] BRA7LEE
1~6% H7Fsle] Azgk HE 5] FEFFS 87.5~87.6%
2 iz SRSl 87.7%RT tha WA UERgth
AEEo| FE e 5L A2 ) AFE3E MR F7,
5& e 59 & 7MEAIZE Sl ek o)zt 9o,
FESEFS Eo] 7 S(hardness)2} o] JthPark JH
o} 2

2. ME7|Ztof E ol

ofZujo} BH-S Hrlste] Alzg A
3} Table 33 2t} AA7[Zto] I
Hl&) ofZ Yo} B HIlrrol| A o]go] Wk, AT
o] A= HEF H7Kg ofZ2Yo} & | =&
FE o]Fgo] YAl YERRTE ol& ofZYo %
ZE Fxo A 7Adte HEE JIETNOE Az
3 ATl Blgl] Fo| o] FA Lot AoE AR
"ot AA713r0] AojdrE 277 of2 Yo} BT A
7htll A o]&o] ol Al SR of=2 Yo} &

Table 3, Syneresis (%) of Cheongpormook prepared with different amount of aronia powder during the different storage period

at 4¢

Aronia powder amount

Storage period (days)

)" 1 2

3 4 5
0 2.12+0.61°" 9.40+1.29°° 16.18+3.04°C 20.25+3.47% 21.24+3.08*
1 2.18+0.72"° 7.74+1.12°° 13.92+2.76™ 18.3043.52" 19.65+3.13%
3 2.17+0.58¢ 5.64+1.04% 11.46+1.71°¢ 16.23+3.048 16.40+2.95%
5 2.14£0.53" 3.87+0.85'P 7.91+1.84% 12.04+2.91% 13.1443.15%

Y Aronia powder(1, 3 and 5%) was added based on the total weight of mung bean starch.

Data were the mean+SD of triplicate experiment.

““Means with different superscripts in the same column are significantly different at p<0.05.
“*Means with different superscripts in the same row are significantly different at p<0.05

S AlE ] ket e] 2] A 30 Al 235 (2014)
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Table 4, Texture of Cheongpomook prepared with different amount of aronia powder

Aronia powder amount (%)l)

Measurement
0 1 3 5
Hardness (N) 0.59+0.01° 0.62+0.01° 0.65+0.03" 0.80+0.04°
Chewiness 2.5140.42° 2.44+0.04" 2.79+0.15 2.85+0.21°
Springiness (s) 1.4140.09° 1.42+0.03" 1.43+0.04" 1.47+0.06"
Gumminess 1.75+0.13 1.78+0.04 1.85+0.08" 2.04+0.15"
Cohesiveness 0.14+0.03% 0.13+0.01% 0.13+0.04" 0.1440.03%

Y Aronia powder(1, 3 and 5%) was added based on the total weight of mung bean starch.
““Values with the different superscript within the same row are significantly different at p<0.05.

TS A7FEHA] &2 A dzTdA AR 1Y A o]
TFEL 2.12% A, A 3R} 5YA ] o]FES 7
ZF 16.18%2} 21.24% = SVt of2Y o} BTS 3%
o} 5% H7 ek A= A% 199l vis) A% 5do] 4
o] wel o]FES 47 16.40%SF 13.14% SV
ok ol AVIZE H& ARsHE Bt HAEL =3t U
Ui A Fxo| FF0] Frlel] el E AIRET A
FATAME HA7IZbo] vl st olFEE FTIShH=
Ao 2 yveht B Aol {FARE B3-S HATHChung
HW 2010, Park JH2} Kim EM 2010). 59| o582 A
FeEots AT Aol Aok Choi EJ?F Oh MS(2004)
of Ed YAz A & & dEe] =3}
7} whEA dojum] A Fxo| £S5 EXAIA AL
MK o]FEE ET L BT

Park JH2} Kim EM(2010)2 A7H+E 5~20% 375t
of Axg FEEF o7& FAAA A 1¥94 A7t
T 10% F7RE olFEo] 12472 7FE =4 YeERtL
H AITHE 20% FH7HRY olgES 1212 TP v
olFES Ko B A} thi zolE Btk T #
Aol ARG olZ Yo} Bite] ke HXE JIRE
7|FEO R 1~5%2 BF 59 Ao}l vuwd w T8 gL

Eou
ool ohjolx] opzulol o] Hrlsh HwEe] QA
o & &S MAA B2 ASoE ARHY. o5& &
o ;(q

.

o FxZQ AL ks AR AE2 FF,

of FAARE, AFeE P ARV FAT B-ol
Ao, 5o PSS AHT uf o]Fgo] HL A5T}
o] 8% ulPAStHChung HI 5 1998. Na HS$}
Kim K 2002).

O M

JESIETES

otzUol FEE Hrtste] Az JEH 4=
A= Table 59 2o}tz Hl8)] ofzyo} B2+
7veFo] Z7hetel wet A== F71sk)h o=y o) &

e o ol

A7V 1%A4 5%= 71l wel 4= 0.62~0.80
M 7Vt AR E of2 Yol & ko] b
T5 Skl AFE BAaok A2 1% of=Y ol &
TS H7heE X FRAE 2T 2 2olE YERNA
STt okzYol & H7FEol 3%ClA 5%= F7H
we} 1.85~2.0470A F7FsATh SR8 @2 of=
Yol B Hrleko] F71ErE ti Tadstke BFE
Hovy FAASE FoARl Aol HolA| dth
ol& Bl 1~5% ol=UYo} Ee] Hrtes HxE §3
A g 2 o] gles ¢ 5 AUk

Kim AJ 5(2002a)°] A3 275 Hrtste] A=
g AEFANME S2A7HEE 2~2.5% H7HE ol A F
5, 34, A4 Tol Ut ZeE Histe] B 4
o} FARRE Ao Z et SFshRds Hriste Az
3t AERNAE B A} FARH s 3ol
5~20%7HA] F71gHol whe} tjZ&atol vl A=k H3A
o] F7lske ALE UEFSTHKim HS & 2012). £ A+
of AFE3 ol Yo} Bhe HXE Fxo| A A
slol| 73ty & & dAEY A, ©@EA

=

A=}

Table 5, Hunter's color values of Cheongpomook prepared with
different amount of aronia powder

Aronia powder

amount (%)1) L a b
0 55.08+0.83°  -1.20£0.08°  -10.56+0.23
1 47.93+1.36°  3.69+0.25°  -8.87+0.11°
3 45.16+1.20° 10312040  -4.06+0.31°
5 39.18+1.40°  11.05£020"  -2.48+0.35"

YAronia powder(l, 3 and 5%) was added based on the total
weight of mung bean starch.

Data were the mean+SD of triplicate experiment.

“*Means with the different superscript within the same column
are significantly different at p<0.05.
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e ofEYolE HUleA| ¥ tHERT7F 55.08E M
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of But 59 AVIFNHE 11.052 7 3k Beae
ERTHp<0.05). FHEE Uehls b ge tizet
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Kl 8£°4¥(Kim Al T 2002b)ollA = BV, UM
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A= Table 63 2
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o7 Aot etz vlE of2yol B 3
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of B¢ Huteo]l FUHl wet =2 HEEE YE
o} ol2Yo} B 0] 1%0A 5%= S71gl met
NZ2T(5.13)2] Azxol Hl&)] 52~6.1H02 & A%
T2 et g3k AxE= gixTy olgyol B
1%%} 3% H7hrolAs 792l Aol Holx| egke
U, o}Z2yo} Bt 50, HrlFME 6,002 /M o
ArE et A8 Asee tizad 2 Jrk
AN FZR] AelE Ko, ofzYol & 5% 7t
ToA 6.8HOE 7MY EL AFE AUTh ofF Yo} &
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Table 6, Sensory intensity results of Cheongpormook prepared with different amount of aronia powder

Aronia powder amount (%)l)

Characteristics

0 1 3 5
Color 5.042.7° 5.3+1.4° 6.4+1.6" 7.2+1.6"
Flavor 4.6+1.4° 4.7+1.0° 5.5+0.9° 6.61.4°
Taste 5.1+1.7° 52+1.4° 5.6+2.1° 6.141.7°
Hardness 52+1.9* 5.1+1.2° 5.4+1.4° 5.3+1.6°
Overall acceptance 4.9+1.8° 4.8+1.3° 6.1+1.1% 6.8+1.3"

Y Aronia powder(1, 3 and 5%) was added based on the total weight of mung bean starch.

Data were the mean+SD of triplicate experiment.

““Means with the different superscript within the same row are significantly different at p<0.05.

Al Ex2)7518] %) 4] 302 A 235 (2014)



| Bas Hrlsle] Alx3 HZE ZgHE
UEAohd FHeF A= Table 734
2o x5 F ZH¥E " mg GAEg 715)<
7d9- 1.47 mg GAE/g °] oL}, ofz2Ujo} Hto
A7Vl wlEste] S7tstde. &, ok=2uyol £¢e| A
7ol 1%1A 5%% S71eel wet 5o F ZYds
SHFS 8.98 mgollA 43.09 mgl 2 ZVIsIH T HEF 2
=3 %E}Ebol‘: TFE querceting 7]FOE xRl
A AEHA agront ofzuol £8e H7HE FollA
= 0.71~20.38 mg QE/gl2 F7ISIATE AEA|oPAS]
A5, EzTdAE AEHA @ko), o2l ETE
4713 BollMe % 100 g & 0.04~0.27 mg C3G7HA|
78kt
BAANEE 1~6% A7Fl] Az JxEo| F =
goE e tEz2TY A 3.0 mgelon ERAr)
o] bl SUVEE ZEdE FEE 4.4 mg~134
mgZ7hA] F7kete] B AT} Tr/\}?ﬂ 7—‘#~ YeRATH
(Chung HW 2010). o}2Uo}ol|E= Z5s, Zefrrol=
2 AFEAP Fo] 948 A} BAEo] T3
I o2 RIZE dFAl, e, dsidsh ¢4 R

obuol Hubg A bk HE R0 HFUSA U sty 167

|

g3 5o A%t Ry It(Chung HW 2010). whe}
Al ofg Yol Bis HUbste Az Ax&E JA 14
71589 ERE 7UE F IS AoE AmHTh

OL%HO} S e X529 DPPH 2 ABTS 2+
Oz A2A%E Table 79 YERN AT DPPH radical 47
gge gxTolA 7.11%= 7P Bta, ofzyol B
1%2} 3% A7kl A 22 34.49%2F 72.52%S YERNRL
om, o2 Yo} B 5% HIMolAE 75.10% = 7MY =
2 DPPH radical £2AZAE JeRATE I8} ol2Yo}
B2 H7bEo] 3%} 5%olAE BAKCE Fod Ae
DPPH Uz 274 A4S YelA = &4tk ABTS
radical 2724 % DPPH radical &24&A 3} FARF A3
Z eIt ABTS radical 2ASAEL ti=F7F 10.34%
2 7}% w2 Zs YERRIaL, of2 ol B Hrtekol
1% B 3%9AE 22 29.84%9F 69.11%= UERATE of
Zijo} Bk fﬂml 7M=& 5% HIZE|AE ABTS
g AAZA 0] 3% ol Bldl 67.32%% Tha 7HAS)H
Aoy SARCE {4 e FAE oAUtk DPPH
o} ABTS oz 2AZAL olZyol B 5o

Table 7, Total polyphenol, flavonoid and anthocyanin contents of Cheongpormook prepared with different amount of aronia powder

Aronia powder amount (%)1) Total polyphenol

Total flavonoid Total anthocyanin

(mg GAE”/g) (mg QE”/g) (mg C3GY/100 g)
0 1.47+0.36" 0.00+0.00° 0.00+0.00°
1 8.98:0.32° 0.71£1.27° 0.04+0.03°
3 25.09+0.23" 9.92+1.18" 0.22+0.10°
5 43.09+0.21° 20.38+1.73" 0.27+0.17°

" Aronia powder(1l, 3 and 5%) was added based on the total weight of mung bean starch.

2)GAE=gallic acid equivalent

3)QE=quercetin equivalent
4)CS'G:cya.nidin-3-glucoside equivalent

Data were the mean+SD of triplicate experiment.

“UMeans with the different superscript within the same column are significantly different at p<0.05.

Table 8, DPPH and ABTS radical scavenging activity of Cheongpoomook prepared with different amount of aronia powder

Aronia powder amount (%)

DPPH radical scavenging activity (%)

ABTS radical scavenging activity (%)

0 7.114£0.92°

1 34.49+1.04°
3 72.52+1.70°
5 75.10+1.20°

10.34+0.38°
29.84+0.99"
69.1142.39°
67.3240.37"

Y Aronia powder(1l, 3 and 5%) was added based on the total weight of mung bean starch.

Data were the mean+SD of triplicate experiment.

“*Means with the different superscript within the same column are significantly different at p<0.05.
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