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Abstract

The purpose of this study was to investigate the quality characteristics, antioxidant activities and sensory properties
of sponge cake with cabbage powder (CP). Physicochemical and sensory properties of sponge cake with different
amount (0%, 5%, 10%, and 15%) of CP were examined. As the increase in the amount of CP addition, the specific
gravity and baking loss rate were increased, whereas the color of the cake crumb and crust, volume index and
specific volume were decreased (p<0.05). The symmetry and uniformity index of the sponge cake were not affected
by the addition of CP (5-15%) (p<0.05). The hardness was significantly increased while by CP addition cohesiveness
was decreased (p<0.05). The springiness, gumminess and brittleness were not changed by CP addition (p<0.05).
The total polyphenolic, DPPH radical scavenging activities and reducing power were significantly increased by
addition of CP at high concentrations (p<(0.05). In the sensory evaluation, addition of CP significantly degraded
the panel preference related to the color, flavor and texture of the sponge cake. However, the highest point were
given to sponge cakes containg 5-10% of CP in taste and overall acceptance (p<0.05). These data suggested that
adding 5% of CP is the optimal concentration overall for making sponge cake. However, the sponge cake with
10% of CP is recommended in order to maximize antioxidant activity, the sponge cake was the best when contained
5% CP and the sponge cake prepared with the addition of 10% CP was recommended to use due to its advantages

in functional property.
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Table 1. Formulations of sponge cakes prepared with cabbage
powder

Cabbage powder content (%)

Ingredients (g) (%) Control " 5
Wheat flour 100” 500 475 450 45
Whole egg 180 900 900 900 900
Sugar 120 600 600 600 600

Salt 1 5 5 5 5
Corn oil 20 100 100 100 100
Cabbage powder ~ Variable 0 25 50 75

"Baker‘s percentage.

gtxo| HIE

Aol 2 Wk=2] H]F(specific gravity)< AACC method
(23)°]] whet gkso] S & 2o FA O gk HF Aol
2 w5 FA9 BlE Jepfelth

N 9 o3 F#Y

Aol 29 crumbd} cruste] M=+ A 2}A (color difference
meter, JS 555, Color Techno System Co., Tokyo, Japan)E
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b o] F FE-2 33 W Ssiivh 1 32 Hunter
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L=99.42, a=-0.90, b=-0.01°]31t}.
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Table 2. Specific gravity of the sponge cake batter containing
different amounts of cabbage powder

Cabbage powder content (%)

0 5 10 15

Specific gravity ~ 0.50:001"  051£001° 0524001 0552001

"Values are mean+SD (n=3), means followed by the same letter in a row do not
significantly different (p<0.05).
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Table 3. Color values of the sponge cakes containing different
amounts of cabbage powder

Color Cabbage powder content (%)
values 0 5 10 15
L 8253:1.027 7255:052°  69.23:0.38"  64.68:0.54°
Cumb .y 025001 2434024"  313:016° 4564017
b 3375:0.15"  28224022° 27.68+041°  27.13039™
L 58324071 5158+028" 4737+085°  45.73+0.98°
gﬁt 1566:048'  12.86:031" 11631028  11.03:023°
b 2665018 2133:044°  1952£050°  17.93034°

L Lightness (white;+100-black;0); a, redness (red;+100-green;-80); b, yellowness
(ye low; +70-blue;-70).

Walues are mean+SD (n=3), means followed by the same letter in a row do not
significantly different (p<0.05).
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Table 4. Appearance characteristics of the sponge cakes containing
different amounts of cabbage powder

Cabbage powder content (%)

0 5 10 15

Volume index ~ 1675:041"  16.60:028'  15.620.18"  14.43:0.31°
Symmetry index  075:0.15°  0.73:008°  085:0.11'  0.62:0.09°
Uniformity index  0.23£0.05°  -021£006"  -027:0.08  -0.12+0.07°

"Values are meantSD (n=3), means followed by the same letter in a row do not
significantly different (p<0.05).
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Table 5. Baking properties of the sponge cakes containing
different amounts of cabbage powder

Cabbage powder content (%)
0 5 10 15
Baking loss (%) 7.79:028" 7.85t023° 793t035" 820:028'
Specific volume (mLjg) 398:0.15° 393t0.17° 3.62:0.13" 357:0.12°

"Values are meantSD (n=3). means followed by the same letter in a row do not
significantly different (p<0.05).

A24d A2 (2017)
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Fig. 1. Visual comparison of the sponge cakes that contained different amounts of cabbage powder.
A, 0% cabbage powder added; B, 5% cabbage powder added; C, 10% cabbage powder added; D, 15% cabbage powder added.
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Table 6. Textural properties of the sponge cakes containing
different amounts of cabbage powder

Cabbage powder content (%)
0 5 10 15
Hardness (g/em’) 37154895 392.08:224° 418.83+17.72" 469.95:12.08'
Cohesivness (%) 5843:0.78'  5650£232 5105823  40.03:0.96"
Springness (%) 8599067 8558051  82.93:270  83.1242.42
Gumminess (g) 235.87+22.50" 21004£19.88 209.25:30.88 208.94:1832
Britfleness (g) 202.72£17.88" 17875t1482 173072144 174.28:11.56

"Values are meantSD (n=5), means followed by the same letter in a row do not
significantly different (p<0.05).
PNS, not significant at the 5% level.
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Table 7. Antioxidant activities of the sponge cakes containing
different amounts of cabbage powder

Cabbage powder content (%)
0 5 10 15

Total polyphenol contents
(g GAE/mL)

DPPH radical scavenging g¢ 33,96 99 09+0,15" 97.52+3.00" 99.3240.53"
activity (%)

3079001 31.00£0.01° 34.39+0.01° 40.97+0.01°

Reducing power

d c b a
(OD at 700 nm) 0.15£0.00° 0.49:0.01" 054001 0.8240.02

"Values are meantSD (n=3), means followed by the same letter in a row do not
significantly different (p<0.05).

Rl 5= B-S ol A& 92.99-99.32% 2 T ZTE.
fFrojd oz =4 JERHTHp<0.05).
A H & A 5Tt ks 24 AMEE e ARE
Dal| =L ferric ion(Fe3+) EE0| 22 Foldto]
ferrous(Fe™) = AgsH= 58S 700 nmollA] 24 6le] &3
T oz e A6z, e e 237} 0152
7 3 o F B8 UMl SUEsE Sl
049-0.82% =] Yl frejd oz Frtste A3de
ATt

o8 gt A= ophH] BL-E H7Ier A Ao|A47)
oF SR AR LS H7He & AR A 0] A(48) ATl A
AT S H7beo] 57145 DPPH itz &A% &
ZeuE o] FoHo g Frleithes Bl fAlet
A8rS Bt E3) U2 tET} 5% A7l DPPH 2+
07z 2753 ghdeo] F43] A vehson vkl
it & S elA PilF FEE sl wet Aeg
e Ueldl= gtk @do] freldog Srtehe 23R
o= i F EEe] ISHA ol Y PR Be=

Sl F B AUMS dElste] Alxg Alo|Ae] A,
&), ot 227 9 AAAQ V)2 vigk dsaAL An
= Table 83} 2t} Alo]=Lo] Aol A FuljF T 15%
A7V 422 718 B A vEhger ti2FET 5-15%
A7Vt folAo g e AT eE Bt dnle o)
FwH 515% H7HF diET Ry el o v v
won sk gl B 5-15% H7h diaTEch 27
velsken 5% H7kprk 5182 7MY E2 S EE v
Witk AlolAe] 22k 2R S BT 5-15%
A7) AAdte A B9oH 15% H7H e 4352
Mg e Aaeg JeEdh AAAQ 7 s xed A=
279} o3 B2 10% H7FE 5013 5022 94
z2to] & HolA] gFkont 15% H7Hte 45302 71 W

Table 8. Sensory properties of the sponge cakes containing
different amounts of cabbage powder

Cabbage powder content (%)

0 5 10 15

Color” 54310357 5324053°  5.09:026° 4724029
Flavor 5.12¢056"  493:032°  454+056°  4.30+035
Taste 496:034" 5181027 5.10:033°  504032°

Texture 491:042°  467:026"  450054°  4.35:0.36"

Overall acceptance ~ 5.01%0.25° 4931023 502033 453072

DRate using a scale of 1-7, where 7=excellent, 6=very good, 5=good, 4=fair, 3=poor,
2=very poor, 1=bad.

MValues are meantSD (n=3), means followed by the same letter in a row do not
significantly different (p<0.05).
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