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Quality Characteristics of Gondregaedduck by the Level of Cirsium setidens and Storage

Hye Eun Im, Hee Kyung Yoe, Seo Young Chang, Myung Joo Han*
Department of Food Science and Nutrition, Kyung Hee University

Abstract

The objectives of this study were to investigate the quality characteristics of Gondregaedduck containing 0, 10, 20, and
30% Cirsium setidens. By increasing the level of Cirsium setidens, Hunter color L and a values of Gondregaedduck
decreased, whereas b value increased. Hardness, springiness, and cohesiveness of Gondregaedduck decreased upon
addition of Cirsium setidens. Over 3 days of storage, Gondregaedduck showed a slightly high total bacterial count compared
to control. Sensory evaluation showed that Gondregaedduck containing 10% Cirsium setidens had higher color, taste
preference, and overall acceptability.
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<Table 1> Formula of Gondregaedduck containing different amount
of Cirsium setidens

Ratio of
Cirsium . . Salt  Sugar Water*
. Mixed rice flour
setidens (® ®© © ®
%)
Rice flour (100)+
0 Cirsium setidens (0) 1 4 35.6
Rice flour (90)+
10 Cirsium setidens (10) 1 4 304
Rice flour (80)+
* Cirsium setidens (20) ! 4 252
30 Rice flour (70)+ | A %

Cirsium setidens (30)

*Controlled by moisture content of rice flour (30.04%) and Cirsium
setidens (82.39%)
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<Table 2> Analytical condition of Rheometer

Table speed 100 mm/min

Graph speed 100 mm/min
Load cell 10 kg
Critical (diameter) 10 mm
Sample height 10 mm
Sample width 10 mm
Sample length 10 mm
Deformation rate 50%
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<Table 3> Hunter color L values of Gondregaedduck during 3 days storage at 18°C Mean+SD
Ratio of Cirsium setidens (%)
Days of Storage
0 10 20 30 F value
0 A59.48+0.06° B38.48+0.15° ©29.67+0.33° P26.43+0.15° 11224 9%%*
1 462.85+0.01° B37,61+0.23% €30.610.15* 025.38+0.09¢ 22913 4%%x*
2 A64.57+0.03" B37.37+0.04° €30.76+0.08* D27.36+0.14° 78019.3%*x*
3 A64.4320.14° 538.01+0.17° ©28.8+0.12° P27.88+0.03* 36348.1%**
F value 1271.70%** 17.79%* 43.25%* 189.47%**
AB.CDmeans in a row followed by different superscripts are significantly different at the p<0.05 level.
abedmeans in a column followed by different superscripts are significantly different at the p<0.05 level.
*p<0.05 **p<0.01 ***p<0.001
<Table 4> Hunter color a values of Gondregaedduck during 3 days storage at 18°C Mean+SD
Ratio of Cirsium setidens (%)
Days of Storage
0 10 20 30 F value
0 A227+0.03° B.4.38+0.08 €.5.55£0.01° D.6.03+0.02¢ 2988.28%***
1 A2.35+0.03° B.4.37+0.04° €.4.66+0.03° D_5.26+0.00° 3749.18***
2 A2.3120.00° B.3.61+0.04° €.4.60+0.06° D_4.97+0.01° 1867.47***
3 A2.01+0.14° B.3.74+0.09" 5.4.00+0.17* €.4.410.08" 138.5%**
F value 8.73* 73.34%%* 96.51%%* 460.86***
ABCDMeans in a row followed by different superscripts are significantly different at the p<0.05 level.
abedMeans in a column followed by different superscripts are significantly different at the p<0.05 level.
*p<0.05 ***p<0.001
<Table 5> Hunter color b values of Gondregaedduck during 3 days storage at 18°C Mean+SD
Ratio of Cirsium setidens (%)
Days of Storage
0 10 20 30 F value
0 P0.87+0.01* €12.48+0.37° 513.7+0.03° £15.05+0.05° 2288.65%**
1 00.24+0.04° €11.14£0.01° 512.20x0.16 A12.77+0.04° 9325.91***
2 P0.50+0.01° €10.54+0.12° 511.57+0.03° A12.77+0.11° 9578.96%**
3 D0.48+0.11° €8.00+0.76° B11.69+0.22° A13.85+0.30° 373.96%**
F value 36.47%* 38.21%* 100.97*** 83.96%**

ABCDMeans in a row followed by different superscripts are significantly different at the p<0.05 level.
*bMeans in a column followed by different superscripts are significantly different at the p<0.05 level.

#%p<0.01 **%p<0.001
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<Table 6> Hardness (kg/cm?) of Gondregaedduck during 3 days storage at 18°C Mean+SD
Ratio of Cirsium setidens (%)
Days of Storage
0 10 20 30 F value
0 B4.93+0.11¢ A7.74+0.00 B4.52+0.05¢ B4.66+0.89 23.02%*
1 A13.63+0.65° 86.16+0.14° 8536+0.15° B534+0.20 256.09%**
2 £16.73+1.08° 57.88+0.60° BC6.20+0.13° €4.80+£0.31 141.06%**
3 A22.68+0.28° B8.49+0.49° €5.40+0.11° D4 56+0.11 1648.16%**
F value 262.03%%* 12.61* 69.86%** 1.03
AB.CDmeans in a row followed by different superscripts are significantly different at the p<0.05 level.
abedmeans in a column followed by different superscripts are significantly different at the p<0.05 level.
*p<0.05 **p<0.01 ***p<0.001
<Table 7> Springness (%) of Gondregaedduck during 3 days storage at 18°C Mean=SD
Ratio of Cirsium setidens (%)
Days of Storage
0 10 20 30 F value
0 463.00+1.76° 462.14+0.00° B55.98+0.36" B55 424047 36.86**
1 A78.30+2.09° B53.56+2.02° B57.01£1.77* B51.2344.71° 36.49%*
2 A80.27+3.78 B60.43+3.94° B57.5245.10° €40.13+2.65° 34.46%*
3 466.94:0.54° B47.68+0.76° €4536+0.12° D42.51£0.75 679.69%**
F value 26.02%* 17.52%* 9.11* 13.84*
ABCDMeans in a row followed by different superscripts are significantly different at the p<0.05 level.
*®Means in a column followed by different superscripts are significantly different at the p<0.05 level.
*p<0.05 **p<0.01 ***p<0.001
<Table 8> Cohesiveness (%) of Gondregaedduck during 3 days storage at 18°C Mean+SD
Ratio of Cirsium setidens (%)
Days of Storage
0 10 20 30 F value
0 43.4446.90° 33.98+0.00% 34.97+1.78* 35.26+0.08" 3.03
1 A41.6442.24° AB32 5445637 A34.48+3.83° 82229+4.13° 7.46*
2 24.504:4.86° 29.08+4.21° 24.96+2.27° 18.45+3.17° 2.71
3 17.4142.42° 17.83+1.13° 15.0142.4° 17.55+1.68° 0.87
F value 15.99* 8.45% 24.776%* 17.87%*

ABMeans in a row followed by different superscripts are significantly different at the p<0.05 level.
*b“Means in a column followed by different superscripts are significantly different at the p<0.05 level.

*p<0.05 **p<0.01
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<Table 9> Gumminess (g) of Gondregaedduck during 3 days storage at 18°C Mean+SD
Ratio of Cirsium setidens (%)
Days of Storage
0 10 20 30 F value
0 B714.3+27.29° £963.21£0.00° 5538.36+24.42° B617.78+121.37° 18.29*
1 £2069.35+285.37° 874742414631 5632.02+30.26 5438.36+88.5%® 39.55%*
2 A1554.7+441.93% B816.24+113.28" B671.73+27.7° B374.34+8.1° 9.64**
3 41080.27+99.72% 5510.31+2.09° €362.93+1.98° €282.55420.91° 99,83
F value 9.59% 8.33* 66.18%%* 6.96*
ABCLMeans in a row followed by different superscripts are significantly different at the p<0.05 level.
*bMeans in a column followed by different superscripts are significantly different at the p<0.05 level.
*p<0.05 **p<0.01 ***p<0.001
<Table 10> Adhesiveness (g) of Gondregaedduck during 3 days storage at 18°C Mean+SD
Ratio of Cirsium setidens (%)
Days of Storage
0 10 20 30 F value
0 -290.00+7.07 -285.00+0.00 -235.50+53.03 -160.00+42.43 6.27
1 -292.5+130.81 -302.5+130.81 -182.50+17.68 -77.5+£31.85 2.52
2 -202.5+45.96 -187.5+£60.10 -165.00+49.5 -107.5+£38.89 1.44
3 P_140.00+0.00 €.115.00£0.00 B_85.00+£7.07 A.47.50+10.61 78.23%**
F value 2.26 2.97 5.34 4.15

AB.CDMeans in a row followed by different superscripts are significantly different at the p<0.05 level.

#45p<(,001

<Table 11> Total aerobic bacterial (log CFU/mL) count of
Gondregaedduck during 3days of storage at 18°C

MeantSD
Days of Ratio of Cirsium setidens (%)
Storage 0 10 20 30
0 <3.00 <3.00 <3.00 <3.00
1 <3.00 <3.00 <3.00 <3.00
2 3.93+1.31  4.84+0.04 441£0.10  5.02+0.02
3 5.65+0.06  5.76£0.03  6.09£0.01  6.15+0.12
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<Table 12> Sensory scores"of Gondregaedduck containing different amount of Cirsium setidens Mean+SD
Ratio of Cirsium setidens (%)
0 10 20 30 F value
Color B520+41.22 46.2240.65 B520+1.17 B4.83+1.42 4,08%*
Taste B4.61+1.41 A5.61+1.09 B4.89+1.28 A5.56+0.98 3.03*
Texture 5.44+1.38 5.67+0.91 5.06+1.11 5.00+1.19 1.36
Overall acceptability B5.06+0.94 A5.89+0.58 B4.78+1.22 B5.17+1.04 427**

D1=dislike very much, 7=like very much

ABMeans in a row followed by different superscripts are significantly different at the p<0.05 level.

#p<0.05 **p<0.01
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