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Abstract

Radicchio (Cichorium intybus L.) is widely known to have antioxidant, anti-cancer, and digestion-promoting effects. Antioxidant
activity and sensory characteristics of sponge cakes made with radicchio powder were investigated in this study. Sponge
cakes were made with freeze-dried radicchio powder added to the flour at concentrations of 1, 3, 5, and 7%. As the amount
of radicchio powder increased, the specific gravity of radicchio-containing sponge cakes significantly increased. pH value
did not significantly differ between groups. Moisture content decreased from 30.72% (control) to 28.68% (7% radicchio)
and loss of mass during baking increased from 7.11% (control) to 9.36% (7% radicchio). L (brightness) and b (yellowness)
of sponge cakes decreased while redness increased. Hardness and chewiness decreased as concentration of radicchio powder
increased. Springiness and cohesiveness did not significantly differ between any of the groups. Total polyphenol contents
ranged from 0.12 to 0.31 mg GAE/g. DPPH scavenging activity significantly increased as the amount of radicchio powder
increased. Overall acceptability of sensory experience measured on a 7-point scale was highest in the 3% radicchio cakes
(5.35). In conclusion, the addition of 3% radicchio powder improves the sensory qualities of radicchio sponge cakes.
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27| Aol A2E P8l HHEE(Cl, Incheon, Korea), A%
(CJ, TIncheon, Korea), HE|(Seoul Dairy Cooperative, Seoul, Korea),
T<44KQingdao fuso refining & processing Co. LTD., Shandong,
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TR o BTN AN RS Tdste] Qg el T 5
A7 Z7)(FD8508, Tishin Biobase Co. LTD., Gyeonggi, Korea)Z &

AAZSHL, 7145 4)7|(CRT-04, Hungchuan Machinery Enterprise,
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Table 1. Formula for sponge cake with radicchio powder

Radicchio powder in sponge cake (%)

Ingredients (g)

0 1 3 5 7
Wheat flour 100 99 97 95 93
Radicchio powder 0 1 3 5 7
Egg 180 180 180 180 180
White sugar 120 120 120 120 120
Butter 20 20 20 20 20
Citric acid 0.3 0.3 0.3 0.3 0.3
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a=0.45, b=1499] WAL AL T, TS9] 4L oL
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_ _ 2 _ 2 _ 2
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5 x=EZ

2HA] Alo] 28] AL Alo|=29] FAFES 7HE 3 om,
A& 3 cm, =] 3 cm 37]2 AE T Rheometer(Sun Rheo-
meter Compac-1001I, Sun Scientific Co. LTD., Tokyo, Japan)ES
0]-83}te] 7ZJ=(hardness), B+ Ad(springiness), -2-3]4d(cohesive-
ness), %3] 4(chewiness)= 33] A3y FAZS Yon,
1 BN ZALE Table 29 Zt)

Table 2. Operating condition of rheometer

Max weight 2 kg
Distance 33%
Table speed 120 mm/min
Rupture 2 bite
Sample 3cm X 3 cm x 3 cm
Probe No. 1 ©20 mm
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A A= SPSS(22.0 for windows, SPSS InC., Chicago, IL,
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Table 3. pH and specific gravity of sponge cake containing radicchio powder

Radicchio powder in sponge cake (%)

Properties
0 1 3 5 7
pH 7.17+0.012 7.03+0.07° 7.09+0.03° 7.08+0.02° 7.06+0.05°
Specific gravity 0.430.00° 0.49+0.00" 0.47+0.00° 0.48+0.00° 0.50+0.00°

Y Each values are meantS.D.

? Means in each row with different superscript letters are significantly different by Duncan's multiple range test (p<0.05).
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Fig. 1. Color values of sponge cake containing radicchio
powder. RO, R1, R3, RS, and R7: prepared with 0%, 1%, 3%,
5% and 7% replacement of cake flour with radicchio powder,
respectively. V' Means in each bars with different letter are
significantly different by Duncan’s multiple range test (p<0.05).

Table 4. Moisture contents and baking loss of sponge cake containing radicchio powder

Radicchio powder in sponge cake (%)

Properties
0 1 3 5 7
Moisture contents (%) 30.72+0.23Y%) 26.32£1.57° 29.03+2.33 29.20+1.51% 28.68+1.94%
Baking loss (%) 7.110.00° 8.49+0.00° 7.760.00° 9.86+0.00° 9.360.00°

Y Each values are meantS.D.

? Means in each row with different superscript letters are significantly different by Duncan's multiple range test (p<0.05).
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Kim 2009)9 X %= &% H7lgFo] F7ighel what »Ha At
A7t 7k, A= 2 AlolaE T A ¢
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A7t vt & s ol Yo SUketat
(p<0.05). 71 A3} £ E3KLee & Lee 2013b), A7) E2HLee
& Lee 2013a), F:A 9] Huk(Lee & Son 2011a)& H7}3t A
HA] Ao|AA F e FFo] FYFoR FIHe

£ A3} fAET ol BAERE o7t SR £
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Fig. 2. Total polyphenol content of sponge cakes with
different levels of radicchio powder. RO, R1, R3, R5, and
R7: prepared with 0, 1, 3, 5 and 7% replacement of cake
flour with radicchio powder, respectively. ) Means in each
bars with different letter are significantly different by Duncan’s
multiple range test (p<0.05).

Table 5. Texture characteristics of sponge cake with radicchio powder

Radicchio powder in sponge cake (%)

Properties

0 1 3 5 7
Hardness (g/cm?) 172.704£19.08"2 162.17+5.27 121.5£1.21° 152.93+6.70° 144.80+0.72°
Springiness (%) 91.44+0.23° 92.72+0.45" 92.3240.91° 92.86+1.41° 92.43+0.92*
Cohesiveness (%) 79.4742 40% 79.88+2.01% 77.97+1.36° 82.46+2.41° 79.17+1.56®
Chewiness (g) 138.87+17.25° 134.25+7.05% 94.87+2.04° 128.44£7.91® 116.34+0.58"

Y Each values are meantS.D.

? Means in each row with different superscript letters are significantly different by Duncan's multiple range test (p<0.05).
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2005). ¥4, gtrjx] e o= tEAJoPd S EFste] ZH4AL
REIHEFAL, AL, 71224 Fo] HlwR BHEC]
FEo = AeE dHA UthRossetto 5 2005).
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6. DPPH ZIC|Z AHS

g BE2-S H713E AHA| Ao]=2] DPPH 2hdZt
275 574 AdE Fig 31 Lok AR E A5t w2
2 2479 g 4% 79T, 1 AARRE g2
YA} TAA o &3 DPPH 50%E Al AsH= A& &
Z(ICs)E otk 2 2 1, 3, 5, 7% A7 ICso>
Z¥Z} 247.63, 234.31, 164.00, 128.14, 62.09 mg/mL2 A 7
stgon, X e Bis HrtEeE AHA AolaY
st o] FolAle AL g WE Rk o= RARE =9
iR e &2 ¢t e EPHleRe dEAORd Wi
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Fig. 3. DPPH radical scavenging effect (ICsy) of sponge
cake with different levels of radicchio powder. RO, R1, R3,
RS, and R7: prepared with 0, 1, 3, 5 and 7% replacement
of cake flour with radicchio powder, respectively. " Means
in each bars with different letter are significantly different
by Duncan's multiple range test (p<0.05).

gL BT A7IRE 29A Aloja9 £ H PAst £A4 915

Aol ZNME Akst B0l F& 539 Bt Brhgol 5
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Z7bstel B A7t §AR 238 BerkLu F 2010),
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Q1 Aol gIglont YaPolA 53002 7 Eeto, 7%
H7Fol 4452 7V ob WA ek AFE Bk
Hak(sweetness)2 4.45~525 WMo A4S Hg o, But
Bl e Rl e st A HATHp<005),
ZFo & EZ§3E 2 A8 Fol&= lactucopiprind} ZHE ses-
quiterpene lactone(SL) Ad&-0] EZ3tE]| o] ¢l =t (Wulfkuehler %
2015), o] Ag&o] Y= &5to] AW A Ao|=9 vt} w9
FIFE & Aoz Amdrh S5 FHmoisture)S || 2 BT
Hriego] Z7ketel wet foldoR Fasks ATE B
Tpe005), ol S8 BF ZHel M Anet SARSAT
31/ (chewiness)> 2}t] 2] @ F29] H7lego]| what Zhast
= 255 Eget, 2 A9 237 S04 oA &
w W7jeol ujet Qo] Fas Asel Betol s A
Z AlgEch AubAQl 7] 5 F(overall quality)= 3% A7}
Al 5352 7P w3tth BH A2 BEE 7R AW A] Al
2 Ax A YIRS 3%E AL EEE thAst= Ao
g HEe Aoz A

o OF
S b |

£ ATeAE 7154 ABAE ALY dBOR B
© Bure Ariste] AEA Aol2E Az, B Bt
(-] W 29A) Aolae] B B4 2 G4 By

Table 6. Sensory preference score for sponge cake with radicchio powder

Radicchio powder in sponge cake (%)

Properties
0 1 3 5 7
Color 5.65+1.31"2 4.90£1.21% 5.30£0.73® 4.50+1.28° 4.60+1.27°
Flavor 5.30+1.26° 5.20+1.15° 5.15+1.14° 4.70+1.22° 4.45+1.36°
Moisture 5.35+1.18" 4.85£1.14" 5.10£1.17* 4.15+1.27° 4.50:£1.40™
Sweetness 5.25+1.12° 4.80£0.95% 4.95£1.15%® 4.45+0.89° 4.50+1.00°
Chewiness 5.35+1.04° 5.25+1.02° 5.05+1.10™ 4.40+1.23 4.55+1.50%
Overall quality 5.50+1.36" 5.20+1.36™ 5.35£0.99® 4.65+1.04° 4.55+1.39°

Y Each values are meantS.D.

2 Means in each row with different superscript letters are significantly different by Duncan's multiple range test (p<0.05).
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