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Abstract
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This study investigated the effects of Beaknyuncho (Opuntia ficus-indica var. saboten) powder on the quality of
sponge cakes. Sponge cakes containing 0, 1, 3, and 5% of powder were prepared and stored for three days at 20TC.
The volume of sponge cake increased up to 1% according to the amount of added powder, while the pH level decreased
as the amount of powder increased. The edible period of the products could also be extended by the addition of Opuntia
ficus-indica var. saboten powder; however, the lightness of crust and crumb was weaker as the amount of powder
increased. Redness, hardness, gumminess, and chewiness increased whereas springiness and cohesiveness decreased with
the addition of powder. In a sensory evaluation of the overall acceptance, the highest scores were for treatment with
1% Opuntia ficus-indica var. saboten powder during storage periods.
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Table 1. Formula for sponge cakes containing Opuntia
ficus-indica var. saboten powder (unit : g)

Treatments (%)

Ingredients Ratio(%)"
1 3 5
Flour 100 600 594 588 570
Fresh egg 150 900 900 900 900
Sugar 120 720 720 720 720
Comn oil 20 120 120 120 120
Salt 1 6 6 6 6

Opuntia ficus-indica

0,1,35 0 6 18 30
var. saboten powder

! Baker's percentage.
) Opuntia ficus-indica var. saboten powder per flour.
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Table 2. Operating conditions for texture analyser

Stable Micro System TA TX-2 Texture

Instrument Analyser

Type TPA(Texture Profile Analysis test)
Probe »25 mm(DIA radius aluminium)
Sample size $20 mm

Pre test speed 5.0 mm/s

Test speed 1.0 mm/s

Post test speed 5.0 mnvs

Distance 10.0 mm

Deformation 50%
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Table 3. Specific gravity, appearance viscosity, volume
of sponge cakes prepared with various levels of Opuntia
ficus-indica var. saboten powder during storage

Charac- Treatments (%)

teristics 0 1 3 5
Specific 9510008 6005005  2.04001°  68.5£0.03"
gravity
Appearance
viscosity  51,000466.83 67,167+1.52° 81,667+3.19° 83,1001 .27
(cP-sec)
XEIL‘;me 1.240:10.52° 1,380£13.91° 12404968 1,160:£12.04°

"¢ Means with different letters in a row are significantly
different from each other determined by Duncan's multiple range
test at p<0.05.
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Table 4. Moisture content of sponge cakes prepared with
various levels of Opuntia ficus-indica var. saboten powder

during storage for 3 days at 20T (unit : g)
Treatments (%)
Days
0 1 3 5

0 30.53+0.61° 31.40+0.53° 31.13+0.67° 31.93+0.15"
1 2593+029° 27.67+0.65° 27.70+1.02° 29.20+0.56"
2 25.60£0.41% 26.53+0.55° 27.30+0.48° 28.47+0.62°
3 24.93+0.19° 25.93+0.27° 26.07+0.92°  26.30+0.72°

a4 Means with different letters in a row are significantly
different from each other determined by Duncan's multiple range
test at p<0.05.

HOoFA o} RATHEETE

o] 71 &Skt ol Wdx g $AAZR Bl 7 ¢
2L 9.63%%2 UL R FEH14%)HT} SO Kim er
al 2007a), ¥dZx Fo] i A7 SElo] WIHFET} ol
W ] o7 ko] Svkete] wid R g AUkl whet
AR Ao 2] =71k Ao & Alg ) Kim
et al(2009)2] W - W3 Ao M= HA
o] 8 23 58(247.16%)°] UHE E(164.58%) 2Tt =
of WA & 7l ofal] vkE o] i ko] Frtsitt
3 Basta vk fdx F3S MU AA o] A(Kim et al
2007b)e] 7A-F-ell%= thzT-2] 3.82%¢°) Hlsl] Wdx
A7Fet HAo1A2] ZF-, 3.85~4.28% % W7l e
=2 S etk slo Ao} dA| sk
o} wid 2 BUS AU AR Aol A i ShEk
Lol & WZT2 4.6, 1% 3.7, 3%E 34, 5%E 2.7
o] g2 Agdel vlg] 2 Zoz A a, Wd

o H7hge] Z7Kel wheh daFo] WolAt AL B

(¢ HE
Ui
o

rlo N r

2K

1

"‘N’ E\l
A b
Ay nE Ok oX xR

AX T 2y AF 33} 5Ll E hETL 0.3, 0.7, 1%
1.2, 0.6, 3%= 0.4, 1.2, 5%= 0.7, 228 7tAasle] BE Az
TollA R TAaZo] ¢S FoE T, Wdx BT A

Shegel whe Age UehiA st

3) pH

A7 713t o] 2=\ A A o] 2°] pH W= Fig. 13 Tt
2 Aol ARgg Wdx o] pHE 3.930]90H, AHXA]
Aol 2] pHE ThZTH(7.58)>1%(7.35)>3%(6.83)>5%(6.21)

10

002 0Ol1% @3% B53%

pH

h

0 1 2 3

Storage period(days)

Fig. 1. pH of sponge cakes prepared with various levels
of Opuntia ficus-indica var. saboten powder during storage
for 3 days at 20C.

The values represent the mean+S.D. of three independent expe-
riments.

Values with different alphabets in treatment groups are signi-
ficantly different at p<0.05.
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Fig. 2. Appearance of sponge cakes with various level of Opuntia ficus-indica var. saboten powder.
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Table 5. Changes in color values of sponge cakes prepared with various levels of Opuntia ficus-indica var. saboten powder

during storage for 3 days at 20C

HOoFA o} RATHEETE

Treatments (%)

Hunter's
1 Days
color value 0 1 3 5
0 83.40+0.19° 81.060.02° 80.140.60° 69.62+0.08¢
1 84.00+0.12° 80.25+0.87° 77.74+0.41° 68.25+0.53¢
Crumb
2 84.26+0.03° 81.65+0.63° 78.64+0.30° 68.96+0.01¢
) 3 83.79+0.02° 82.93+0.00° 79.610.00° 68.77+0.00%
L
0 61.06+1.15% 59.7942.41° 56.15+0.68° 55.44+0.81°
1 62.73£1.50° 57.10£2.41° 52.06:0.78° 47.00+0.38¢
Crust
2 57.61£1.94° 56.96+0.61 51.8142.19° 46.76+0.97°
3 59.42+0.04° 57.88+0.02° 52.55+0.03° 42.65+0.05¢
0 3.47+0.28¢ 5.35+0.11¢ 7.460.92° 19.90+0.21°
1 3.1140.09¢ 4.67+0.07° 9.09+0.98" 20.03+0.82°
Crumb
2 2.53+0.09¢ 4.82+0.41° 8.37+0.59" 20.40+0.25
3 3.5340.06¢ 4.19+0.05° 9.30+0.03" 20.74+0.02*
a
0 17.15+0.38¢ 19.03+0.30° 25.43+1.31° 27.3842.12°
1 18.78+0.75° 23.1244.53° 32.78+0.66" 32.7142.31°
Crust
2 17.87+0.95¢ 21.08+2.64° 26.90+3.56° 28.74+0.18
3 20.19+0.08¢ 26.24+0.09° 35.75+0.10° 37.90+0.15%
0 30.85+0.40° 35.02:+0.89° 36.50+0.29 34.81+0.41°
1 30.27+0.33¢ 33.33+0.42° 34.57+0.36* 32.39+0.89°
Crumb
2 31.410.11¢ 34.70+0.51° 37.32+0.07 33.71£0.35°
3 28.75+0.03¢ 33.16+0.02° 33.61+0.04° 31.09+0.07°
b
36.06+0.13° 34.29+0.37° 31.11£1.28° 27.04+3.16°
1 44.21+3.82° 37.06+0.80° 29.45+0.42° 24.69+1.87¢
Crust
2 38.03+2.21° 36.34+0.63° 33.07£0.07° 26.88+0.35¢
3 42.05+0.06" 38.85:+0.09° 33.67+0.05° 25.06+0.07¢
0 34.79+0.25¢ 39.74+0.79° 41.79+0.19° 49.55+1.07°
1 34.04+0.35¢ 38.61+0.78° 41.65+0.12° 48.89+0.07°
Crumb
2 34.92+0.08¢ 39.2240.14° 43.42+0.31° 49.49+0.35"
y 3 32.86+0.02¢ 37.26+0.02° 40.02+0.03° 48.00+0.05°
E
0 54.88+0.83° 55.23+2.01° 58.47+0.37 57.90+0.11°
1 60.25+1.70° 60.53+2.88° 64.18+0.05° 65.99+0.73
Crust
2 58.93+0.19° 59.33+1.75° 63.463.09° 65.15+0.55
3 61.1240.02° 62.27+0.09° 67.43£0.05° 72.10+£0.09*

YL : lightness 0~100,

: redness —60~+60,
1~4 Means with different letters in a row are significantly different from each other determined by Duncan's multiple range test at p<0.05.

b : yellowness —60~+60.
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Table 6. Textural characteristics of sponge cakes prepared with various levels of Opuntia ficus-indica var. saboten powder

during storage for 3 days at 20C

Textural

Treatments (%)

o D
characteristics ays 0 1 3 5
0 142.6243.41¢ 171.89+16.79¢ 191.94:£8.64° 241.20+12.24°
1 185.03+24.14° 189.55+10.45° 199.20+13.81° 271.97+27.39°
Hardness(g)
2 194.02+13.31° 219.07+8.79" 230.74+22.31° 418.08426.22°
3 245.48+6.93° 250.36+15.00° 269.67+18.22° 426.33+46.97*
0 0.99+0.01* 0.98+0.01* 0.98+0.01° 0.95+0.00°
1 0.99+0.02° 0.98+0.01° 0.97+0.01° 0.9440.01¢
Springiness(%)
2 0.96+0.01% 0.95+0.01° 0.95+0.01° 0.92+0.01°
3 0.95+0.00° 0.95+0.01° 0.94+0.01° 0.92+0.00°
0 0.56+0.00" 0.55+0.00° 0.55+0.00° 0.54+0.00°
1 0.55+0.00° 0.55+0.00° 0.54+0.00° 0.53+0.00°
Cohesiveness(%)
2 0.56+0.01° 0.54+0.00° 0.5440.00° 0.5240.00°
3 0.5440.00" 0.53+0.00° 0.53+0.00° 0.5140.00°
0 79.27+1.83¢ 94.76+9.26° 105.26+4.63" 130.01+6.45°
1 102.26+13.23° 102.83+5.07° 108.61+7.54° 144.18+14.67*
Gumminess(g)
2 107.87+6.95° 117.97+4.61° 124.39+11.65° 216.67+13.38°
3 135.55+6.79° 133.58+7.39" 143.09+9.94° 217.57+22.91°
0 78.20+1.51¢ 93.054+9.26° 102.62+4.67° 123.39+5.96*
1 101.12+14.39° 99.76+4.62° 106.36+7.35" 135.23+14.09*
Chewiness(g * cm)
104.05+7.06° 112.40+4.52° 118.27+10.23° 198.97+11.04*
3 128.71£6.40° 129.42+2 .44 134.71+8.01° 199.06+20.84*

2~ Means with different letters in a row are significantly different from each other determined by Duncan's multiple range test at

<0.05.
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Fig. 3. Changes in total microbial counts of sponge cakes
prepared with various levels of Opuntia ficus-indica var.
saboten powder during storage for 3 days at 20C.

The values represent the mean of five independent experiments.
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Table 7. Sensory evaluation scores on sponge cakes prepared with various levels of Opuntia ficus-indica var. saboten
powder during storage for 3 days at 20T

Treatments (%)

Sensory characteristics Days
0 1 3 5

0 7.60+0.55° 7.50+0.50° 5.40+0.89" 4.60+1.14°
1 7.67+0.52° 8.00+£0.55" 6.83+0.26° 6.00+0.00¢

Appearance
2 7.25+0.50%° 7.50+0.58" 6.75+0.96° 5.00+0.82¢
3 6.88+0.63° 7.63+0.75° 6.63+0.75° 5.25+0.50°
0 7.20+0.84° 7.10+0.86° 6.20£1.04° 5.10+1.14¢
1 7.42+0.66° 8.00£0.63* 5.92+1.02¢ 5.50+0.55¢

Color(crust)
2 7.13+0.25° 7.75+0.50° 7.00+1.41° 5.88+1.65"
3 7.38+0.48° 7.63+0.48° 6.63£0.75" 5.13+1.03¢
0 7.90:£0.74° 7.30+0.57° 5.50+0.50° 5.00<1.06°
1 7.33+0.75° 7.42+0.66° 6.33+1.03° 5.58+0.80°

Color(crumb)
2 7.13£0.25° 7.38+0.48° 6.88+1.44° 4.8842.17°
3 7.13+0.25° 8.00+0.00° 6.75+0.87° 5.13+1.449
0 6.70+0.61° 7.60+0.96* 6.70+0.84° 5.00+1.06°
1 6.50+0.55° 7.9240.20° 7.080.66° 5.584+0.92°

Flavor
2 6.00+0.82° 7.00+£0.71% 7.00+£0.41° 6.00+1.47°
3 6.13£0.63" 7.25+0.87 7.38+0.95° 5.00+1.41¢
0 6.60+0.42° 7.50+0.50° 7.10+1.08° 5.50+0.87°
1 6.92+0.66" 7.83+0.26 7.25+0.61° 5.75+1.08°
Taste
2 6.38+0.95" 7.25+0.96 7.1340.85" 5.63+1.49°
3 6.13£0.25" 7.25+0.29° 7.00£0.40° 5.38+1.25¢
0 7.30+0.45° 7.30£0.67 7.20+1.04° 5.70£0.84°
1 7.08+0.80% 7.33+0.41° 6.67+0.82" 5.58+1.02¢
Moistness ‘

2 5.75+0.50° 7.50+0.58° 6.75+0.29" 5.75+1.32°
3 5.63x1.11° 7.25+0.96° 7.38+0.48° 4.75+1.71°
0 7.50£0.79° 7.30+1.20° 6.90+£074% 5.90+0.74°
1 7.17+0.68° 7.33+0.41° 6.58+0.80° 5.75+1.08°

Tenderness
2 5.88+1.31° 7.1340.85" 6.25+0.96° 5.50+1.08°
3 5.88+1.25" 7.25+0.96° 7.25+0.29° 5.000.00°
0 7.10+0.42° 7.64+0.80° 6.70+0.67° 4.90+0.55°
1 7.17+0.52° 7.5040.45° 6.92+0.66° 5.33+0.82°
Overall acceptance ] i
2 6.25+0.96° 7.63+0.48° 6.88+0.85° 5.63+1.25°
3 6.25+0.96° 7.38+0.95° 7.1340.25° 5.38+0.85°

174 Means with different letters in a row are significantly different from each other determined by Duncan's multiple range test at

p<0.05.
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