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Abstract

We examined the quality characteristics of pound cake with prepared Aronia melanocarpa powder, which included the
physical characteristics, antioxidant activity and sensory evaluation in this study. Pound cakes were prepared with various
ratios of Aronia powder (0, 5, 10, 15, 20%). No significant difference in loss rate or weight was found from increased
Aronia powder concentration. The color of pound cake was darker and reddish with the addition of Aronia powder. Lightness
(L) and yellowness (b) significantly decreased with the addition of Aronia powder, whereas redness (a) increased (p<0.05).
the qualities of hardness, cohesiveness, gumminess and chewiness of the pound cake prepared with the addition of Aronia
powder were significantly increased when compared to control(p<0.05), with exception of 20% addtion. Total phenolic
contents and DPPH radical scavenging activity was significantly elevated by the addition of Aronia powder(p<0.05). The
pound cake with 10% Aronia powder showed the strongest positive sensory properties with regard to taste and overall
palatibility. These results suggest that the addition of 10 % Aronia to pound cake batter could well serve to improve the
overall quality, texture and taste of the final product.
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M B o $73 EFuEdRtE, EPRkolE, AEAM 5
o] 335 o] gl o m(Hwang & Nhuan 2014), £3| ¢tEAJoIH
ot2UYoNdronia melanocarpay= Hot|2)7t 55 AAit o] gFo] wob AFAUAY HAHRZ o] RS & oY

A2 dh= r]aHRosaceae) o] GHWEC 2 EH I o2t Zh(Lee & Choi 2016), o2] ] 49 He+d AR 21
IE B9 (Hwang & Lee 2013), EYFA Al o] &45}, =1 9JthKokotkiewicz 5 2010). SFEAJoFI-& cyanidinat

Mol 7IthEA] YoHHwang & Nhuan 2014), Z| Lol ¢ AR A 2 25k, 1 2o epicatechin 59| vt
UrE 8| &E35E A 97 R G A AujE]2 ) chJurikova E(flavanols), quercetin®} glycoside 52 Z2}}X E(flavonols)
= 2017). Ex Bazoz 2R etk Jurikova = 2017).

otz Y 0}—‘: A2 RE AZE ofz, oF§ o= o] §Ho Ao A HeE At 7)5Ae el wheh Al A A
=, A T FE, d A S Y 5 o Ao R ®WEA F7HEL e m(Lim EJ 2017), @%t

& 7154 °l 31| 3itH(Kokotriewicz 5 2010). o2 o} 7132 WAl Bt AR obYzh YU, 71A At 7]
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o2 RARE H7Iste] 2R S &5 7
9lth(Lee & Lee 2013). £3] TheTxo|2L 1 7}%
T 9 498 | eSS 0 Vol € W
A3ta, 1 EL9 AL
of| Al 7—]’%’ F= Z}]%OIE}(Klm 2009).
okZUolt 1 A2 MHSH|E SHAE, S4e] Alga
Honto] 7}sta(Hwang & Lee 2013), ©HHto] & oj(Yoon
2014), 725, 7, 2491 Fo.2 7HEatel A (urikova 5
2017, FolH AWFE obzjobs 2 o8 5 gl
717ko] Z7] wlEof(Hwang & Nhuan 2014), ThFst 71-2HH
o o] TET Ik whebH B AT cloR 71540
2 2893 9 ofzyole] o $EE ol ofzyo}
L A7 A 0| 2E Alxstal, I B3 A4S}
A, WA B4 Bkl ol ol sl el
7|2zARZ AR} 3t

A5 3t= Al

Ut Mo gl oo £

Il‘

ERET
1. 4" M=
2 Aol AREEE o2 Yo} e EX|E A|AT &, A2
ol N E3Esh ()Y FE(Seoul, Korea) A& /\}%—3}3’1
a1, Adef AHgE UIEE () AR (Seoul, Korea).—] af
2 13E2, £8= AH2928(Seoul, Korea) A ZS, HEE=
A& -.-,—(Seoul Korea) 2] FHHEE, A2 tHb‘Bﬂ]‘;"(Seoul,
Korea) A& AHEsl9oH, AT E5F(Seoul, Korea), 4]
&2 (F)8FF(Ulsan, Korea)ol| A AJATE] = AA|E A=S A
&3ttt

2. A0|=32] M=
ofzyo} Bt A7} gt Ao]39] A= HjgHH|= Table

Table 1. Formula for the sponge cake made with Aronia
melanocarpa powder

Aronia melanocarpa powder content (%)

Ingredients o s 0 s 20
Wheat flour 100 95 90 85 80
Aroniapr(r)lj\fgg:carpa 0 5 10 15 20
Sugar 80 80 80 80 80

Butter 80 80 80 80 80

Egg 70 70 70 70 70

Salt 1 1 1 1 1

Baking powder 2 2 2 2 2
Milk 20 20 20 20 20

ol4d

=4 EFIYEIA

17} o] of2ujo} Uk At Wi S(baker's percentage) 2
9U7LE 100 g 7129 5, 10, 15 © 20%=2 A71E g2 5}
Az ol o] AT AsollA] 5% nlgk HrTE o
Zot vlusiA E83, s 54 2ol A9 ¢l
20% 22| HrolA s HEAC|ARA Y 284, IF
H B4o] £44%)0] AHoIHE ol=Uo} Bt H7} vl gL
5%NA 20%2 SHRTE ©] AL of2Uol £ JIte
Geistel SHLEA0|AE Axstel T B, BASHI B
54 B4S Wrlslel ofzuol SeEA 6| LS 712
A2 AHgEHT e Aol OPELM 2 Wl
gejak R 9o, 02 AR B} v, W 247 2]
2= 52 Y oA A Xﬂ—L o‘%ﬂt A1 =2
UAE olgehs WA IAYCR ST HE7I(KSSS,
Kitchen Aid Co., Joseph, MI, USA)2] 9]A] Eof HEZS Y11,
FAAEES 1A HEZE EBA =S YT T, A2
AT 9T AREE 35OIH 387 DA, A1)
Yol Bel} =S folaluA Y2 450 theo] £
S1L, Aol o 53§79 2R} Hojrt @ & UES
27 wAalh B4R ol ohzuioh Bt wjo]7)
518 92 AL DTS SHE 42 0 24T
o} MHEL e TAjo] 2 W 400 g B, QELS HE 18
0T, oF=-iE 160 T2 9|83t 2 E(Dacyung Co Seoul, Korea)
of| Al 3587t U &, AF2oA TAIZE WEAIA ETE
W o Wpshe] AR ALESHT

H=S

3 B0 37| 24 U 2
sheEAela wEe §7] A YA & T FF
Aol olgstol 871 £AFCOS of12) 0] oof el

Atk FEEA0|AY AL A2 Aol2E AL 1A7E
Hhgsla, AR &(SW-1S, CAS, Korea)& o|-g-35to] 33] b
5 S35t 1 Haas ARSshth

Weight of dough - Weight of cake 100
X
Weight of dough

Backing loss rate(%) =

4. 7= ¥

e EAo|2e) 48 ZHL Ao|ZE | mm 27|12 A
0|3 715 3 g& A A $E =% 7](MB45, Ohaus, Switzerland)
£ o] &3] 110TA 63] BEE ZAste] 11 FHghe=

EHf ATt

ol

5 Mz £3

A o]=2o] A= XA (CR-300, Minolta Co., Osaka,
Japan)E AE-35}o] Hunter scaleol] €3t LIH(H =, Lightness),
aZH (AN &, redness), bZH(EA =, yellowness)S 33 HHE =
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Aoty EFML L7k, agl, bgke] vl A 9] calibration plate S
AT ol L, a, b gk Z+ZF 97.10, 0.06, 1.780] Atk

6. Texture A

T2EA0]32] ZAZF2 brookfield texture analyzer(TA-
CT3, Brookfield, WI, USA)E Al23}% 2™, texture profile
analysis(TPA)24]-& F3t] 2+ AR 9] 7 & (hardness), TH2/]
(springiness), -3-3] 4 (cohesiveness), & (gumminess), 4343
(chewiness)& S4st3lon, Zt A W= 33] HHEsto] &
et gre] BAEEAAE Lrehfgich B4 2702 probe
+ TA4/1000 75 mm D, sample size 30x30x30 mm, test speed
2.0 mnvsec, pre test speed 2.0 mm/s, post test speed 2.0 mm/s,
triger load 5 g, distance 10 mm, deformation 75%=Z 3} it}

& SClh=E =2

ZeHE =Y FFE 54517] 918+ Folin-Denis
H((Folin & Denis, 1912)2 47 HFsto] v GFS HAI5}
Aok 2 AE st of2Yot A olas v &
o] F&3to] ARESIATE A& 2 gofl 99% ogtE 10 mLE
He %, 6 e AASHe] 3,000 pmo2 1087 AL
SJste] golal AFAlE ARE o] g3k 7 3389 20
uLo] 5F< 80 uLE H7iste &3+, 20 uL<] Folin-
Ciocalteu reagent(Sigma-Aldrich, St. Louis, MO, USA)E A7}
stof 1 Ejtols SR WAISHATE WA £, 7% NayCO;
140 uLE 7Fsto] oAl Aol A 1A17HESE A2 whg-5tod
750 nmo| A FF =5 =73} tHEpoch, BioTek Instruments,
Inc., Winooski, VT, USA). #FE2 2= ZrHKgallic acid, Sigma)
= 0 ugmLFE 100 ngml s=2 EEHFAAS 25t
Gallic acid BaH(gallic acid equivalent, GAE, ug/mL) 2.2 At
stol w7)5Hech

7.
=

8. DPPH 2iCIZ AJis

DPPH(a,a-diphenyl-B-picrylhydrazyl) 2ttjZtol| tst AAZ
He Bk 5o W(Blois MS 1959el ket A@stelh
DPPH reagent(Sigma-Aldrich)E ZA|5}7] 3l 100% EtOH 100

obzUjo} g EA 0|2 1089

mLof| 3.94 g& F7}8l9 = 0.1 mM DPPHE &1t 515
nmo|| 4] DPPH reagent 33=& S35t 1& Wol7Hd S+~
52 AHgstel S4ste] ALgSlT 7 adle] FEEL 10
mg/mLE 2A|3HQ.0m, 255 20 uLe] 100 L DPPH £
380 ULE F7hste] AoA 2oz 3087t vHEAIR F,
microplate spectrophotometerS ARE-3}o] 515 nmof|A SL =5
=243}t g Z2F2= EGCG(Epigallocatechin gallate, Sigma-
Aldrich)2 A1g3t9 00, ARFFol e Tk Ao of3te] 4|
A

control

A
DPPH radical scavenging activity = (1 Sm””]e)xlOO

9. BHSZAL
A WAL 2590 EUE AARYES o=
].

2 A28 s A|o] 28] A(Color), F7](Flavor), 227
(Texture), GH(Taste), AHFZ Q] 7] F %= (Overall acceptability)©]|
et 7| 5EE 78 AWYOR the Frhs 7, e Arke
1Moz Bers

10. A A2

A8 Ax}o] A 2] 2]+ SAS Package(Statistic Analysis Sys-
tem, version 8.1, SAS Institute Inc.)E ©]&3}o] AT B
HAXE 51921, ANOVA, Duncan's multiple range test2
s% SolZel Aolg Akt

1. BER9| 27| &4 H 7

of2Yol Fo& st Axg wpEAC|FY H7

d 9 &2 Table 29} Tt} Alo]A W52 = Aol
A HES YRE do] A= £37I¢o| S7tskaL, ofuf vk
= W59 715o] €8 vio] ¥ AAFE E7HA] YA E
A 718kE o] WA U7 7] &4o] WAYSH "Hk(An &
2010). o]23t F7] AL Alo|A 9 F2AQ WY FF=
FiL, AFY AR +8e AsHA7I= ¥l Foi(Choi &

B

Table 2. Baking loss rate and dough yield of sponge cake at varied levels of Aronia melanocarpa powder

Aronia melanocarpa powder content (%)

Properties
0 5 10 15 20
Loss rate (%) 8.92+0.38" 8.75+1.09" 8.67+1.18" 9.42+0.58" 9.4240.52°
Weight (g) 364.33+1.53° 365.00+4.36" 365.33+4.73° 362.33+2.31° 362.33+2.08"

Y Each values are meantS.D.

? In a column, means filled by the superscript are not significantly different at the 5% level by Duncan's multiple range test.
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2007). ok2 Yot B A7} vl&E et 2 v EA 0|
39 #7] &AL 277} 8.92%FH AL, 5% 77} 8.75%
A2w, 10, 1594 20% H7HtE 8.67, 9429t 9.42%2 ot2Y
of 2% H7FFol S7rdel mE tha F7Fshe X B,
2ot H7e] frof 3 Aels f9dT ol 71Ed 2
1 o £ A7t sheEAe|ae FH 54 A7elA £
o 2% J7HF S7H2 W7HE F3 vEo] 27 i
7|03k Wk W i o] fhasto] AnfolA|uh 2
N = TS AASHA] X3tel #7] E4ol tha ST
Ao, 7o xpolE UetiAl= edstthe A 2t 7
o] 7o Ao F ALRHTKYoo & Jeong 2012).

Alel2e] FA= dE2T7E 364.33 golql o, 5% H7H
7} 365.00 g, 20% F7F77F 362.33 g0 2 thETel YU 7t
of &2l Aol fle A= Ueith o= of=Yot &
T 7Nl SISt R B0 2 57] &4 79
A 2polg e of2 Ad Axte] dFoR Hold, 7|E
of 2i8 S £ A7F she=Ae|a Y AME 5
A 2 Wbl STt A o|Ae w7 &4
T FAE FoH Aolg HolA| dsith= Aot 22 4
o= ALRETHKIm NY 2011).

2. T2 2

ot2uol B 7t vl&L st 72 A olA
O} 2 T2 Table 33k . o AFLS H2T7F 22.50%,
ofZo} Bt 5% H7}E 22.61%R.LH, 10, 159} 20% 3
7HE 2255, 23.283} 22.99%2 279} vlw s of=uof
2 J7E Aola o2 I wH Aot gl
(p<0.05).

FE2 AlolA SR FEHIL S5 450 2 9F=
nAE 890 R HAo)la WM e S| +79
3

28 FFYo] HrkPak 5 2008). 22| FHE FEL D
1R AES T3, WA T, U FHS Eou, A
o] %il 27|18 WAAA HHEo] REA gt BeEAela
MEoNe B AL 71T FAHTs SR Fa 37
AozA Fug F7MIY|T, WiRet 725 FAshE o
47} "tKShin 5 2005).

LBOA FE ABE S8 FFS FE BYIA Lajof

N

o9& =4 EFIYEIA
Y= 70, AF Aol= 9F< vA=H 2= FE39
Hig Aola w52 we WY F 57171 BAsHA Aol

39| & F7H7IH, REZHSH 53 APE [FAI5)
Al =K (Shin 5 2005). w2hA H7HE 2] P2 vt
TEA0|A & T W= Alola F4E 54 #atet
W5 54 F83% T s Hedl, 49 23
of2Yol E¢& H7te SAE Aolae & Tl W3t
FA e AR YETh ol 71&dl Rad I
T A7 wEA 0|0 B Aol Il B A
T ST 2 A Aololl woH Aot gle AR
Histgon, o] AlFe] dde 9F= FA ¥ A
H2] 2 S7to] e SFE o ol 718t AlEF
A4 FFe FAHAL Kol Fgo] 22 Aoz Amd
(Lee 5 2015).

LAz

O fo

3. IZEAH0|39] M=

ofZuol 2 7} =AY M= A A}
Table 49} At} A}, AW AF A= Al D7HE AMEF
e U2 AF 285 T A% S94E AFS J7ke e
TR AAL A a3 g 3 Foll dojvhe o7t
2ryd vk, 7FEpdsto] ot 2 Hs 7 Alol=9
Aol AAZ Q] 9k ZFrH(Shin 5 2007a; Shin 5 2007b).
ofzyo} £t Hrgo] Zrkae] wet He=Aolae A
o W BT HOMS Pt AFS BT P IEE
ERRE Lgtol A S22 800001943, o2 o} H7tgol
Zohal vek ol FHA S% AZFE 5549, 10% A7
4735, 15% A7FTLE 42477 20% A7FEE 39212 $od
OB fAtE AT ERHp<0.05). ANEE HAF=a
ZHe 247t -5.84829] Hl3f 5, 10, 15% A7+ 5.06,
8303} 10.000.2 Z7}35}43, ofZ Yo} B 20% H7Ft=
12002 e} oz o} 2 Ario] Frle4E UL
foHo s ZI5E ATE BAHp<005). FUEE e}
We bt =77} 22.82%8 24, otz Yol 2 7ol
Z7Vatol| Wt 1541, 14.94, 13.759} 13.930.2 gojroz 7+
&= AIE HATHp<0.05).

e e

1o

4. Texture EM

Table 3. Moisture content of sponge cake added with Aronia melanocarpa powder

Aronia melanocarpa powder content (%)

0 5

10 15 20

Moisture content (%) 22.50+0.84" 22.61+0.99*

22.55+3.76" 23.28+3.11° 22.99+0.62"

" Each values are mean+S.D. of five replications.

? In a column, means filled by the superscript are not significantly different at the 5% level by Duncan's multiple range test.
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Table 4. Color value of sponge cake added with Aronia melanocarpa powder

Aronia melanocarpa powder content (%)

Color values

0 5 10 15 20
LY 80.00+0.36" 55.49+0.49° 47.35+0.24° 42.47+0.72° 39.21+0.44°
a” -5.84+0.10° 5.06+0.16° 8.30+0.18° 10.00£0.11° 12.00+0.20°
bY 22.8240.61° 15.41£0.27° 14.94£0.38° 13.7540.22° 13.93+0.29°

D Degree of whiteness ( white + 100 < 0 black ).

? Degree of redness ( red + 100 <> — 80 green ).

% Degree of yellowness ( yellow + 70 <> — 80 blue ).
9 Each values are mean £S.D. of three replications.

 In a column, means filled by the superscript are not significantly different at the 5% level by Duncan's multiple range test.

Alo] 9] texture EAJ 0. 2= 7 =(Hardness), B A(Springi-
ness), 23] A(Cohesiveness), 4] A (Chewiness)™} 7 AJ(Gummi-
ness)&r 5745t 2n, ZI= Table 59 Lt}

Aol F4LE AR SR AP v aig
H| o] #34 Aol W= &3 4 v+ 18 ABA
of s 2 HM, H7lE= FAR YN e B FF=
WA HthPark 5 2009). BE=g A& FEHE HIA7]=
bl Bagt S Ttk gt o= AlE] - =T
713 urer Y, Rujsl w9 So JaFe wech
(Shin GM 2008). T-&E=7A0] 2T AEL 355892 ¢
1, ofE ol B 5,10, 15 & 20% A7} toll= 3,492.09 g,
2,730.34 g, 2,974.48 gi} 2,714.58 gO.& Ao o] AEL tf
z70] vl B Wrlgo] Zhgol et gastpet f
oo Zol7} gls AR Hrh o3t it AH]
g 2% Hrlgol FTlstol = Alola9 fEE 94
¢ FFE A S AFY Ael= FFe] gllekes A
TFol At 22 AEFS UeEhichLee 5 2015). &84S ¢
FO| Jlof| gk ol A7l Wy o] 1 7o) ehH3| A|AE
H Y o]HY AHZE =HEorte A2E Wittk(Shin GM
2008). T2Te] BHEAL 0.6991, 5% HA7HT= 0.72, 10%
AATE 0 foH o Zoe AnE teont 15%

A7l 20% H7HE 0.683F 0.542 FoH 02 Fhadhe
g =Y

d3he 78 dRolug, WR E4& 243}

= 2 AES W= $93 Holtk(Shin 5 2007a; Shin
= 2007b). WrtRo] B i =l SFdHo] FAEE=

o), 2eotd ¥} SFHdo] 3tE o] SFd =27 3
AE=, ol o] 715-E S To] "k R0 T
T27F QA A 7150l & FAEHW ot 2719 7]F0]
YER| T RESo] D7FE Qlof ohE B H7hdo] S
7%, A7HE B AA7E BR 7 5] 71Qlste] E
74 B0 AARl i BGEE gasHA Ha, BeE
=S58 FA0l 24 a7 B2 2 o]0t} o
frAStE SFE T2 4% 2FH 5

9 ofgkE =St Aol=9 F= FHE oHA st =4
P At B uslal QJrhAhn & Song 1999; Shin 5
2007a; Shin 5 2007b; Lee & Kang 2005). o} o} B2t 10%
ot H7HtolA Usth= &8 A W  HE &

Table 5. Textural properties of sponge cake at varied levels of Aronia melanocarpa powder

Aronia melanocarpa powder content (%)

0 5 10 15 20

Hardness (g/cm?) 3,558.92+321.17° 3,492.09+497.69* 2,730.34+384.36" 2,974.48+658.63"  2,714.58+134.97°
Springiness (%) 0.69+0.03% 0.72+0.01® 0.74+0.01* 0.68+0.02¢ 0.54+0.02¢
Cohesiveness (%) 0.44+0.03* 0.44+0.02* 0.43+0.02 0.4440.04 0.38+0.00°
Gumminess (g) 1,575.62+251.63° 1,537.39+261.54° 1,184.82+210.84" 1,316.774386.76"  1,041.74+£51.98"
Chewiness (g) 1,078.82+143.27° 1,109.07+175.08" 872.11+141.29® 889.29+247.10° 567.95+46.50°

" Each values are meantS.D. of three replications.

? The same superscripts in a row are not significantly different at p<0.05.
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ol B8 % RUE W7} Al AN & Bu

W7kl G ol Aol =Y G| Fadths AT 3

T} A= 3HcH(Lee HI 2010).
FUHI 4l YT IRt e FuHos *-1%

2 FHS QY YEE o) Tk P 2

A7

d

_,d
.?L
_E‘.
oﬁL
£“.=
N
-|n:

A A7kA) 2] ¥y J=F DK Shin GM 2008). Jth
TAlo]F 2] SR 0449t o2 Yol B 5, 10,
15% A7FEE 044, 043, 0449 01, 20% A7F7oA 0382
LolHo g Ztaste AWE Bk AAol wiug A=
A = e AR Raeed e 9 ek, 3
, o381 #eo] Urk(Shin GM 2008). THEAH 0|29
< A= AE A} Zo] gz e} o2 Yot B A7t
©olA zto|7} Atk ANIAL 1F o] AZS Y7 &
AE AH7ZEA He dlo Bast IS Wby, A=, 34,
e} BAZE AekShin GM 2008). W3l Aite tiz2+
9} 5% H7E7F 1,078.829) 1,109.072 9-9]& x}o|7} YA,
10% A7 872.11, 15% A7FE= 889.29, 20% H7FEL7}
567.952 ol& ol F93 #AE E@“:P

of2Yol Bt Hrbg S7He oA 0|2 2 34
oFslE Ziste] BE, SR ARl ol AstEs B4
o] Hizh= B9 BT A7FEF St meEt Alolag] 24 ¥4
of I AR 53}, FFd 4 ESEOE 239 ¢F
3te 238 s dF AHgHE & = R I(Kim YA
2003), T v {4 B4 H7keE A A BalofA
T Alo|A HiSof Wy 9 oE B S S7HI7E
o] 7H & S JFE wol UrkE v ¥4
Al 27 FA4go| AAEH ], é% Aol =4 F4go] I3t
itz B 13tkShin S 2007a; Shin S 2007b).

ol4pe} ok o} Bt H7h v S Peldte] Ax e

4 oo rulO
ox

r[r ()

A

160 1

120

80 1

(mg GAE/g)

Total phenolic content

Control 5 10 15 20

Aronia powder (%)

ol4d

=4 EFIYEIA

E7o]29] texture B4 A% A3, ok Lol Bk 15% ol4F
A7k A eS| AY texture BHS AstE oL
obzuo} Bt 5%, 10% A7Frel AL taTel uams) 1
224 B4l Zfol7} glof FeEAclaRAY Bely &
ol are F4 b AAEAS Y A% FAY 4 3

=2
A

S

5. & B2lis B2 Y DPPH 2iCI 2745

of= o} 2 A7l e Mool & Eaiy)
= YH(TP)S Fig 1AS} 2T} % BedEAHIP)L g=
9] 129.8+2.62 mg GAFE/go] H]5}o] 7t o} 2o} Bk A7}
T BE oA w2 golen, FrtEo] oS
Z7lete 9oa A% B rhp<0.05). Fig. 1Bo]A DPPH
o) AASE Q2FY AL, 5.144037 %= JERGE I, of
2o} 5% F-EEA 0|27} 10.8340.75 %= 28] Z7}35]
90l Zpol&E HHoem, of2Yo} 10, 15, 20% THEEA 0|2
7 Y2 ol F) 6o FlF 2745 f0)2 Rol S Bl
th(p<0.05).

Jurikova 5(2017)¢] Fdel oJstH, oz Yoo TP
690~2,560 mg GAE/100 g fresh weight2] H o] 9lom, o]=
ofz Yot {2 54, Auier, 7Hs R A2 of wet
Aolg BAlTtT Bstelch ) A7olAl obzjol Hat
& Akstel Az Aol T Asks tjzzo] B8 5% A
7hol| A oF 24, 10% H7htoll A oF 3uje] S71H5 Eeltka
B35 (Yoon 5 2014), of2YolE A7} S78oA TP=
5% H7FEoA eF 28]9] Z71E H ¢ thHwang & Lee 2013).
2 Qdofe] ol 7+ Ao] ALGH 47 W HE o] 7]<)
SThR AZE, el TE $94Q) F7HE B ATt
QAFC}IL B}, DPPH 2heiz 2752 AB Ao B
o] AHEIE BEHQL in vino ALSH B4 BHAMO RN 3
Zoplis WekE RO ATTAYL I AoR waEt

w
<

(%)
(=]
L

DPPH radical scavenging
activity (%)

10 -

r Control 5 10 15 20

Aronia powder (%)

Fig. 1. Total polyphenol (A) and DPPH radical scavenging activity (B) of pound cake added with Aronia melanocarpa powder.

Values are expressed as the mean+S.D. Bars with different letter are significantly different at p<0.05.
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(Floegel 5 2011). of2Uote] itets2 F2 Hlekl Co}
FEAOM, Ak Eehube, Eetien ©d 59 E99)
Eol A rha A Slrkurikova 5 2017). ofZujol Bt
B A71"A 5% H7 7, diztell vlsh oF 1.8u)
o] @z DPPH &750] F716t% S m(Hwang & Hwang
2015), o= Yo} 7|0 A= 4% F7HEolA oF 48 SV
HAT(Lee & Choi 2016), oF2U o} A7} Ao AL 5%0] A
oF 1842} 10% H7FtollAl 35u19] S718 EATHYoon &
2014). & AT & o2 Yo} Hrbs=o] mEh o3 F
7t HYoRHN o A7 fARE BEFe] YET

6. s &4

otzYol g H7let AW A A 0|29 M, 7], 223,
ot ARhE el Z|aEe] it A 54& A A
Table 6] WEFH ST Ao M2 thz=79F W73t
o7 ol WEL 4 Uk FAME H2F7F A7
Eol vl 7P B2 AsEg Hole AoR foXd A%
£ Uehton, otz Yol 2% H7H= 10%9} 15% H7H
£ Asston A7 2He 914 Aol st 223
o QoiA e} wjms) 20% F7He folH oz W
BrrEgler, B WM E 79 Zol7t gle A
S 2 YERTHp<0.05). Btoll thet Bt A= thz771 4.12
L, oFZY O} 5% H7H= 49602 froHor FIIste
10% H7kellA] 5.842 7P =& e e, 15% H7t
T SH4E gi2To) vs) ks 2oz FoA A U
ERt oy, ofZ Yot & H7hrol 7P wd 20% M7
+ diE7ek vjwste] o4 = Zol7t Atk Auk <l
7|Z=E of2Yol £ H7Egol Skl et As=rt
718t 2ol Bl RYHoR &2 P2 HAL I F
10% H7H9] A2 =7 71 #0Th 23y of2 Yot £
A7Fol 7P B 20% 7oA s 2Rt Ao
7h ol ARE A

oo of2Yo} g o] &3t A7 EA A

Table 6. Sensory evaluation scores”

obzUjo} g EA 0|2 1093

Sof 3 o2 ¥ Uk, SeEA oA BsF
4] A WAL AT S ek

B AL ol U0} BUG o] g AE Aute 712
ARE AgeIA clziol B AR WY 3%
of vl&f 5, 10, 15 & 20%9] Hl&= g M7t vhs g
EAo|a 9 584 EAT W54 54 # e 84 4
Bttt A A 17] &4, Aola BA= 10% HA7H+
N FA 2tol7} AU, 2T} F7HE 2ol F-2F
zto]7b gl ot Yol B8 Wl S7tel weEt 2=
o]=29] M2 HA} o} TR, F2AS He Ay 275 Y
Btk B2 AEE HoFe L2 277 JA7HE
Hlal =4 B7HE 1AL, ok= Yot 7ol F7kol wet {9
Ao Fashs 237 U thp<0.05). AAME=E YER
= agt2 7o) S7HESE foF o= ST, 3
9] bk ot Yol £ H7tol Hlgste] foH o R Za
SHATHp<0.05). THEEA 0|9 texture E4 S} F =
(Hardness), B2 4(Springiness), -5-%] A (Cohesiveness), H2}H3
(Gumminess) T} 3 3] /d(Chewiness)= 43t th A=A+
dzTet ohmuol 2% W7 2ol $94 Aol7h e,
SRS B AN Sk Het a7 o] gejdes
Zkstel 10% A7AFOIA ALY e G heRe S04
< 2o A7 Tl f-974 ZpolE HolA] ggtem, A
DS 2T, 5% HA7HE 793 Zol7h I, 10%
7HEE A7EE St diulste] fojAom Wolxl= A
Agk= Ul thp<0.05). & E2 =3 % DPPH vz
275 Q2T g8 ofz Yot H7Hg Aol ot 724
o2 F7hte TS EAthp<0.05). ¥5 54 AE 2%
A= Mo gt AS == 21} H7HEE {954 2ol

o)

on sponge cake prepared with various levels of Aronia melanocarpa powder

Aronia melanocarpa powder content (%)

Sensory characteristics

0 5 10 15 20

Color 5.00£1.35° 3.76+1.33° 5.08+0.12° 4.84+1.25° 5.00£1.71°

Flavor 3.76£1.56° 4.60£1.08" 5.32+1.11° 5.36+1.44° 5.1241.88°
Texture 5.08+1.22° 5.28+1.49° 5.36£1.29° 4.56£1.53" 2.7241.14°

Taste 4.12+1.39° 4.96+1.24° 5.84+1.18" 5.44+]1.39™ 3.56+1.26°
Overall acceptability 4.36+1.32° 4.88+1.17™ 5.76+1.30° 5.44+1.42° 3.56x1.56

" Each value represents the means and standard deviation(SD) of ratio by 25 panels using 7-point scale (1: very poor, 7: very good).

Means with different letters in a row are significantly different among others at a=0.05 determined by Duncan's multiple range test.
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Zpo| 7k glo] of2 o Bk M7= afEA 0|9 A, 7],
2] ®eA B0l of FFol glas FAT 5= AU
ik AREA Q] 7] S ol A of2 Yo} FHrbto A foHo R
L2 A3EE BYon, 10% A77t g2 v #5
A 715%7F AY ST gttt

£ AR AL of2 Yot o] & gjE A3t Al AF<]
N 7V HESILAL of2 Yol Byl g EA 0|2
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