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Sensory and Physicochemical Attributes of Glutinous Rice Dduk added Cham-Chwi*

The purpose of this study was to investigate the sensory and physicochemical attributes of
Cham-chwi dduk with various amounts of Cham-chwi(Aster scaber) and salt. Cham-chwi dduk was
made by steaming glutinous rice flour with Cham-chwi powder for 15 min. Cham-chwi powder was
added 1, 3, 5 % of glutinous rice flour weight and salt was added 0.5, 1.0 1.5 %. According to the
sensory evaluation, bitterness and Cham-chwi flavor increased as the amount of Cham-chwi
increased and saltiness increased as the amount of salt increased(p<0.05). In the textural profiles,
chewiness, adhesiveness, hardness and gumminess were highest when 3% Cham-chwi was added.
The moisture content of Cham-chwi dduk was increased as the amount of Cham-chwi was
increased and the amount of salt was decreased. The more amount of added Cham-chwi increase,
the more green color was strong and yellow color was weak. These results were used to determine
the optimum conditions of adding levels of Cham-chwi and salt. Conditions were standardized with
minimum range of firmness when expected value of Cham-chwi flavor was more than six and
expected value of bitterness was less five. The optimum conditions of Cham-chwi dduk was
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established as the 3.1% Cham-chwi and 0.6% salt.
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<Table 1> Formulas for Cham-chwi dduk”
it Cham-chwi Black rice
Na i ﬂour(g) powder(g) Salt(g) Sugar(g) flour(g) Water(ml)
1 2
2 400 4 4 8 40 105
3 6
4 2
5 400 12 4 8 40 105
6 6
7 2
8 400 20 4 8 40 105
9 6
1) Cham-chwi dduk : Steamed glutinous rice cake with Cham-chwi
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Adding Cham-chwi powder, Salt
Adding Black rice flour, Sugar

<Fig. 1> Preparation procedure for Cham-chwi dduk
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<Table 2> Texture Analyser condition for Cham-chwi dduk

Distance

Load cell Skg

Pre-test speed 2.0mm/s
Test speed 0.5mnv/s
Post-test speed 2.5mm/s

(4) M=
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Hunter Associates Laboratory, Inc, Reston, VA, U. S.
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<Table 3> Analysis of variance table for the sensory attributes of Cham-chwi dduk
- - Source Degree of freedom Sum of square F valee.
Cham-chwi 2 13.37 0.2017
Salt 2 404 0.6083
SA Cham-chwi 2 0.26 0.8528
Salt 2 221.59 <.0001%**
BI Cham-chwi 2 169.00 <0001 ***
Salt 2 548 0.1287
CF Cham-chwi 2 22533 <0001 ***
Salt 2 0.48 0.8164
MO Cham-chwi 2 229.78 0.0074
Salt 2 4381 0.0011%*
CH Cham-chwi 2 12.70 0.0872
Salt 2 933 0.1619
1) FI(firmness), SA(saltiness), Bl(bitterness), CF(cham-chwi flavor), MO(moisture), CH{chewiness)
*, %k wkk significant at p<0.05, p<0.01 and p<0.001, respectively
<Table 4> The effects of various amounts of Cham-chwi and salt on sensory attributes") of Cham-chwi dduk
R SA BI CF MO CH
5.75% 2.25° 275 2.75° 638 6.13%
6.63 5.00° 2.88¢ 2.88° 4.25% 5.00%¢
6.00% 6.88° 338 2.63° 505 6.25%
5.38° 1.88° 4.50% 5.63° 4.75% 4.88%¢
563 5.00° 5380 538 4759 4,007
375 7.50° 5.38% 5.88° 5.75% 5,007
5.63 2.50° 6.88% 7.88 3.88%° 3.63%
563 5.00° 7.25° 8.00° 313 3.50°
|15 525 | e8| 725 7.00% 5.88° 463"
1) Means with the same letter in the same column are not significantly different(Tukey Test, p<0.05)
2) FI: firmness, SA: saltiness, BI: bitterness, CF: cham-chwi flavor, MO: moisture, CH: chewiness
<Table 5> Analysis of variance table for the response surface model
' DF e Sum of squares
F SA BI CF MO CH
5 10.24 109324 74.89%#% 10894 29.41% 1528
Linear 2 1.08 108,63k 74 .87+ 107.06%%* 796 6.18
Quadratic 2 9.11 0.59 0.016 1.77 12.69 373
Crossprodeuct 1 0.051 0.10 0.0059 0.10 8.76* 5.38
Residual Total Error 20 46.84 5.16 8.04 8.64 37.01 35.11
Z‘;;l]ﬁ:zz;?; 17.94 95.49 90.31 92.65 4428 30.32
B |

1) Fl(firmness), SA(saltiness), Bl(bitterness), CF(Cham-chwi flavor), MO{moisture), CH(chewiness)"
*, Hk Rk gionificant at p<0.05, p<0.01 and p<0.001, respectively
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<Table 6> Moisture contents of Cham-chwi dduk
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<Table 7> Flavonoids' of Cham-chwi dduk added
Cham-chwi and sallt

05 47.15 05 0.028°

1 1.0 46.63 1 1.0 0.024°
15 45385 15 0.0070°
0.5 49.69 0.5 0.13¢

3 1.0 4953 3 1.0 0.114
15 48.99 15 0.10¢
05 5152 0.5 0.46°

5 1.0 50.99 5 10 0.40
L5 50.20 1.5 031°

<Table 8> The effects of various amounts of Cham-chwi and salt on physical Attributes” of Cham-chwi dduk

05 0.52° 3027 10649
1 1.0 0.522 36.38%¢ 117.15% 0.96% 72.78%
15 0.55% 29.68% 156.17% 0.95° 5646 31273
0.5 0.53 50.06 205.112% 0.97® 97.15% 5158
3 1.0 0.52% 6246 201.98% 097 90.17% 64.49°
15 0.50* 45.72® 32021¢ 0.97% 129.67° 47.08%%
05 0.50? 24.61%¢ 91.16* 0.97%® 3134 1577
5 1.0 0.53 42,57 140.24% 0.08 84.112% 31.16%%
15 0.55 15.32¢ 238.48% 0.97% 46,07 2533

1) Means with the same letter in the same column are not significantly different(Tukey Test, p<0.05)
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<Table &> Color profile” of Cham-chwi dduk added Cham-chwi and salt

Salt(%) Color

12 D )

05 24.59* -0.862 4.12¢

1 1.0 2323 148 457
15 21.33% 161t 5,028

05 19.16° 2.11° 3.34°

3 1.0 17.434 2501 3.48¢
1.5 16774 2.94° 3.72¢

0.5 15.95% -3.06° 2488

5 1.0 14.71° 3.28° 2.55¢
15 11.38f -3.69° 2,83

1) Means with the same letter in the same column are not significantly different(Tukey Test, p<0.05)

2)L : Degree of lightness(white+ « 0 black)
3) a: Degree of redness(red+ < -green)
4) b : Degree of yellowness(yellow+ < -blue)
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