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Abstract
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The aim of this study was to investigate the quality characteristics of Karedduk, Korean rice cakes, containing cactus

(as Opuntia humifusa) fruit powder at a concentration of 0, 2, 4, 6 and 8% during three days of storage. The moisture
content of the cooked ceke just before storage ranged from 45.55~49.70%, indicating that the moisture content decreased
as the amount of the powder added inceased. The L value, which is a measure of the lightness of the cake color decreased
as the amount of added powder increased. In addition, the L value sharply decreased after one day of storage relative
to its valve just after the ceke was cooked. However, no significant changes were observed at longer storage times except
a a fruit powder concentration of 2%. The a vaue, which is a measure of the redness, was significantly increased with
an increase in the amount of added powder. The b value, which is a measure of the yellowness, was the same for all
the treatments regardless of the amount of the powder added. The a and b values did not display any regular patterns
in terms of the amount of powder added as a function of storage time. In regards to mechanica quality characteristics,
the hardness and the gumminess of the cake just cooked tended to be increase with an increase in the amount of added
powder indicating that no significant differences between the non-treatments and the trestments existed. The hardness of
the cake did not change after two days of storage relative to when they were just cooked at al powder concentrations:
however, the hardness of the cake after three days of storage was found to drop significantly with an increase in the
amount of added powder. The cohesiveness of the cake right after cooking tended to decrease with an increase in the
amount of added powder. The springiness of the cake right after it was cooked and on the second day of storage, did
not significantly different as a function of powder concentration. The chewiness of the cake right after cooking increased

with an increase in the amount of
powder concentration of 6% was found to be the highest.
in the amount of added powder.

added powder. In the sensory test, the color and the flavor of the ceke containing a
In addition and the chewiness significantly with an increase
In both taste and overal acceptability, the cake containing a powder concentration of

4% was determined to be the highest, showing no significant differences in taste relative to the cakes made with a powder
concluded that it would be the best to cook Karedduk which a of cactus (Opuntia humifusa) fruit powder concentration

of 4~6%.

Key words : Karedduk, Opuntia humifusa, cactus fruit powder, mechanical quality characteristics, sensory test.
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Table 1. Formulas for Karedduk prepared with different
amounts of cactus fruit powder

Ingredients

Sample Rice Cectus fruit  Sdlt Water
powder(g)  powder(g) ) (mL)
Ccro” 200 0 2 60
CR2 196 4 2 60
CH 192 8 2 60
CF6 188 12 2 60
CF8 184 16 2 60

Y CFO : Rice powder added with 0% of cactus fruit powder.

CF2 : Rice powder added with 2% of cactus fruit powder.
CF4 : Rice powder added with 4% of cactus fruit powder.
CF6 : Rice powder added with 6% of cactus fruit powder.
CF8 : Rice powder added with 8% of cactus fruit powder
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Table 2. Measurement condition for texture analysis

Measurement Condition
Test speed 100 mm/min
Trigger 0.005 kg
Sample height 10 mm
Sample width 6 mm

Sample compressed 75%
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Table 3. Moisture contents of Karedduk added with
cactus fruit powder

Sample Moisture contents(%)
Rice powder 33.20+1.05
Cactus fruit powder 6.20+0.36
Cro? 49.70+0.42°*2
CF2 47.75+0.49°
CF4 47.00£1.27%
CF6 46.35+0.92"
CF8 45.55+0,64°

F-vaue 760

Y Vaues are mean+SD.
2 @¢ Means in a column by different superscripts are significantly
different at 5% significance level by Duncan's multiple

range test.
9 Abbreviations are the same as Table 1.
97 p<005, 7 p<001, " p<0.00L
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Table 4. Color of Karedduk added with cactus fruit powder

Sl A9 G B2 HAAe sl Fa 54 613

Hunter's

Storage time (days)

Sample F-value
value 0 1 2 3
CFQ? AI77.50+2.63%2 B74.70+0.17% AB74.98+0.92° B74.41+0.88° 2.99
CR2 A66.84+0.34° ©63.24+0.71° B65.16£0.57° ©62.89+0.52° 3337
L CF4 A59.99+0.33° B56.39+0.05° B56.58+0.82° B55.73+0.15° 53727
CF6 A54,37+0.13" 550.93+0.40" B51.16+0.80" B50.39+0.69" 3015
CF8 A50.40+0.77° 546.96+0.71° B47.35+0.62° B46.41+0.33° 3252
F-vaue 22343 228820 650.24" 1111.36™
CFO N$)_1.58+0.07° -1.66+0.09° -1.63+0.05° -1.61+0.04° 0.79
CR2 A7.01+0.04° B6.54+0.03" P5,11+0.15° 6.32+0.13" 17750
a CF4 A13.37+0.16° B12.69+0.10° A13.14+0.21° B12.63+0.30° 931"
CF6 P15.62+0.08" 516.91+0.16 €16.17+0.18° A17.37+0.11° 94.23™
CF8 517.13+0.70° A19.68+0.73* A19.37+0.29* A19.66+0.05 16.10"
F-vaue 167399 1881.95 " 5867.33 " 923615
CFO B3.61+0.29 B3.33+0.24° A4.37+0.59A° B3.65+0.27° 1065~
CF2 NS$13.29+0.10° 13.11+0.10° 12.89+0.25 13.30+0.29° 263
b CF4 A13.75+0.15% 512.58+0.02° 8612314027 €12.20+0.15" 5150
CF6 A1358+0.13* 512.04+0.08° ©11.44+0.15° P11.18+0.07° 27862
CF8 A13.42+0.50° 511.52+0.36" €10.70+0.23" €10.75+0.08" 476"
F-vaue 77295 1219.45 ™ 82990 1117.92"

Y vaues are meantSD.

2 279 Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range tet.

3 A~D

9 NS Means no significant differences p<0.05.

% Abbreviations are the same as Table 1.
9" p<005 “p<0.01, " p<0.001.
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Table 5. Texture properties of Karedduk added with cactus fruit powder

Storage time(d
p-rr:;rutri; Sample 0 1 s e(ce) > 3 F-value
CF0? 530.82+0.11"? €2.43+0.09° B4.16+0.65° A7.34+0,63° 22254
CF2 £0.90+0.06” €3.07+0.1%° 85.40+0.38° £8.23+0.25" 84258
Hardness CF4 00.96+0.13° ©2.65:0.14™ B4,00+0,50° A7.2040.72° 157.78"
(9 CF6 P1.04+0.22" €2.90+0.52° B4, 77+0.40°" A5.96+0.53° 111.23™
CF8 P1.59+0.28° €3.76+0.24° B4.24+0.21™ A5,40+0.07° 24138
F-vaue 1338 13207 552" 2642
CFO 0.12+0.02° 50.06+0.03° #0.16+0.08® ©0.00+00° 1612
. CF2 A0.12+0.01° 0.14.009 #0.06£0.01° £0.03+0.06™ 1162
Adh?g‘)’mas CF4 80.13+0.01° B0.11+0.02" A0.210.06® ©0.02+0.02® 2022
CF6 £0.12+0.04° £0.15+0.03° 0.16+0.07* ®0.05+0.02° 783"
CF8 #0.20+0.05* #0.26+0.07 £0.24+0.14% £0.02+0.01% 816"
F-vaue 6.22" 1569 246 1.83
CFO #0.52+0.08* £0.46+0.05 ©0.34+0.04"° ©0.35¢0.03"° 2477
CF2 #0.52+0.02% ®0.36+0.02° £0.35+0.03 €0.32+0.02 9412
Cohesiveness CF4 #0.51+0.02% ®0.38+0.02° 50.36+0.02 €0.31+0.03 4824
CF6 #0.50+0.03* 50.37+0.02° 5%0.34+0.02 €0.31+0.03 4801
CF8 #0.43+0.02° 0.36+0.13" €0.31+0.02 €0.31+0.01 5115
F-vaue 899" 1116 204 1.78
CFO 86.55+0,09"" A7.20+£0.29* 86.69+0.07"° $6.59+0.16" 1380
o CF2 #6.59+0.05 "6.78:0.04° "%6.60:0.18 ®6.60£0.10° 374
Spr(':]gr:)'% CF4 A6.60£0.05 A6.82+0.07° ABG 50+0.49 B6.10+0,11° 499
CF6 A6.59+0.06 16.76+0.06 56.38+0.26 56.36+0.14° 10.70"
CF8 A86.49+0.14 "6.60+0.07° 56.20+0.34 A86.41+0.05" 2.28
F-vaue 155 1334 1.28 978"
CFO ©0.42+0.03 £1.12+0.13° B1.37+0.08° A2.54+0.31% 12539
CF2 £0.46+0.03" €1.11+0.02 51.89+0.21° A2.60+0.24° 168.74""
Gumminess CF4 00.49+0.05” ©1.01+0.10° B1 73:0.11% A2 20+0.07° 28036
(9 CF6 €0.51+0.09” 51.00+0.23° £1.63+0.11° A1.83+0.27° 4000
CF8 ©0.68+0.11° 51.34+0.06 £1.31+0.14° A1.66+0.08° 66.98"
F-vaue 890" 4.00 11.33" 1717”7
CFO ©2.80+0.26" 58.09+0.91% B9.22+0.44™ A16.74+1.87° 14340™"
_ CF2 ©3.08£0.22° ©754+0.19 $12.65+1.44° "17.19+1.58 166.91"
C(QZN%?:)SS CF4 D3 24+0.37° ©6.91+0.67° B11.24+0.69° A13.62+0.63° 2772
CF6 €3.39+0.63" 8737158 £10.39+0.42" A11.66+1.76° 3B.74"
CF8 ©4.43+0.64° ®8.88+0.41° 58.31+1.13° #10.68+0.56° 5386
F-vaue 863" 321 1258 2082

Y vaues are mean+SD.

2 2% Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
9 A" Means in a row by different superscripts are significantly different a 5% significance level by Duncan's multiple range test.
4 NS Means no significant differences p<0.05.

® Abbreviations are the same as Table 1.

9" p<005 " p<0.01, " p<0.00L
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Table 6. Sensory characteristics of Karedduk added with cactus fruit powder

Sample Color Flavor Chewiness Taste ax%fz:)ill-i ty
cro? 3.17+0.98°9 3.00:1.67° 4,00+0.89 3.50+0.55° 417+1.17°
CR2 4.25+1.17% 3.75+1.28% 4.63+0.92° 4.88+1.46™ 4,83+0.83°
CF4 5.67+1.00° 4,56+0.88° 5.22+1.30% 5.67+0.71% 6.11+1.05*
CF6 5.75+0.89 4,88+1.36" 5.38+0.92 5.13+0.99” 5.38+1.06®
CF8 5.38+1.77% 413+0.99® 450+151% 4.13+1.64% 413+1.46°
F-value 585" 2.46 1.70 393 444"

Y vaues are meantSD.
2) a~d

9 Abbreviations are the same as Table 1.
97 p<005, 7 p<001, 7 p<0.00L

=9kt MREARQ1 7] &% (Overall-acceptability) ol A= fr2]
2o]7} QU= (p<0.01) <=ulet Aol duj 2k 4% Hr}
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Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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