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Quality Attributes of Gukhwa-Byung at Different Storage
Temperatures and Times
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Abstract

The quality of physical characteristics were measured, using sensory evaluation and mechanical
characteristics where different storing temperature and period on Gukhwa-Byung, which is made of different
percentages of Gukhwa (0%, Gukhwa powder: 1%, 3% and 5%, and Gukhwa flower: 1%, 3% and 5%) were
added to rice flour, to promote the use of and liking for rice cakes that are a kind of korean traditional foods.
The sensory evaluation showed that it is generally fine right after being made. Especially group F3 was
evaluated the best for color, feeling after-swallow and overall-quality. As for color alone, it turned out to be
most distinctive in group F3 after storing 24 hours at 4°C, in group F1 after 24 hours at 10°C, in group F1
and F3 after 24 hours at 30°C and in group F1 after 48 hours at 30°C, Gukhwa-Byung added with Gukhwa
flower takes the higher degree of preference than the one with Gukhwa powder. Moisture decreased and
overall-quality deteriorated as the storing time passed. The value of lightness in the color of Gukhwa-Byung,
reduced as Gukhwa content increased and storing temperature rose. The values of red color and yellow color
increased as Gukhwa content increased. In a mechanical texture measurement, springiness was high in group
P5 right after being made. And it was high after storing 72 hours at 4°C and after 96 hours at 10°C, and there
was a significant difference according to Gukhwa content (p<.05). Springiness remained unchanged after
storing, 24 hours at 30°C. Cohesiveness was high in every group of P1, P3 and P5, in which Gukhwa powder
was added, right after being made, but as temperature rose and time passed, it heightened in group F3, in
which 3% of Gukhwa flower was added. In all the samples, hardness gradually increased as the storing time
at each temperature passed, and decreased as Gukhwa content increased. Chewiness was getting high as the
storing time passed and temperature lowered. Color in sensory evaluation and the value of lightness in
mechanical measurement showed a positive correlation at storing temperature 4°C and 10°C (p<.01). Softness
and the value of lightness showed a negative correlation (p<.05). In sensory evaluation, softness and moisture
showed a negative correlation with the value of lightness when storing at 30°C.
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Fig. 1. A Diagram for the preparation of Gukhwa-
Byung.
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Table 1. Experimental design for Gukhwa-Byung

Formula . .
mgr?litfa(c)tfur Watsirea(rglc? m Rice (g) Gukhwa (g) Salt (g) Sugar (g) Water (ml)
Sample
C Siru 1500 300 Control 0 3 30 45
P, Siru 1500 297 Powder 3 3 30 50
P; Siru 1500 291 Powder 9 3 30 60
Ps Siru 1500 285 Powder 15 3 30 70
F, Siru 1500 297 Flower 3 3 30 50
F Siru 1500 291 Flower 9 3 30 60
Fs Siru 1500 285 Flower 15 3 30 70
C: Control.

P,: Gukhwa Powder 1%
P,: Gukhwa Powder 2%
P,: Gukhwa Powder 3%

F,: Gukhwa flower 1%
F,: Gukhwa flower 2%
F,: Gukhwa flower 3%.
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Table 2. Measurement conditions for texture analyser

Sample height 25 mm
Probe D 5.0 mm

L 35.0 mm
Test speed 1.0 mm/s
Pre test speed 5.0 mm/s
Post test speed 10.0 mm/s

Trigger type Auto@ 50¢g

Distance 5.0 mm
Time 1.0 sec
Compression 30% of sample thickness
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Table 3. Sensory evaluation of Gukhwa-Byung for during storage at 4°C

Quality  Storage Sample
attributes  time (hrs)  Cgptrol P1 P3 P5 F1 F 3 F5 F-Vlaue
0 *4.9* A3.9° 24.4° *4.5° 257 45.8° 245" 4.20%*
24 24,47 A3.9% Aq.%e 23.6° B4 7 A58 A3 7 2.84%
Color 48 :4.6“b :3.9; ‘:3.8; :3.7“ ;4.6’ :4.7a :4.0“b 1.63
72 4.6" 3.8 3.6 3.2° 4.9° 4.9° 4.0% 2.75*%
9% A4.3° *4.1° *4.6" A3.8° B4.3 24.4° 43.6° 0.95
F-Value 0.57 0.11 1.6 1.92 2.64* 1.87 0.66
0 44.5° 24.8° 5.0 45.6° 24.6° A5.2° 25,3 1.32
24 3.7 4420 24.5° 44.1° 3.8 246" *4.6* 0.97
Flavor 48 :3.6’ :4.4a :4.5a :4.23 :3.93 :4.5‘ :4.7a 1.23
72 3.5" 3.7° 3.9° 3.7 4.1° 4.2° 4.2¢ 0.40
96 3.4 4.1 24 4° 44.1° 3.5 4.5 42 1.07
F-Value 1.67 1.51 2.40 1.22 1.25 1.00 1.05
0 47 453 A5.0° 45.1° 456" 45.9° 45.0° 1.20
24 43.9° 54.1° 443 A3 5 B4.20 B4.2° 24,00 0.67
T 48 3.7 53.8 A3.6° A3 4° P38 Bq.2° 44.4° 0.85
aste 7 a39° 8368 A3 50 4310 39" 538 3.7 0.38
96 *3.9° 4.0° 4.2 43.6° BT B4.1° A3.6° 0.58
F-Value 1.09 3.62* 2.48 1.75 5.45%* 3.16* 1.62
0 450" 45.1% A5 .4 46.3" 45.1% A5 .4 *6.0" 2.61*
24 B3 4* B39 B4.1° 543 B31° B3 5¢ 4.6° 1.96
Sofiness 48 23.3’ 223.7’ 23.9” 24.6“ :3.0* 23.5” 23.9*' 1.95
72 3,50 3.4° 3,50 3.9° 3.0° 3.3° 3.8° 0.72
96 B3 20 2.9 B3 7 B3.6° 5.8 B39 3.8 1.86
F-Value 4.95%* 7.32%%* 3.21% 7.84%%* 7.15%* 6.20%** 7.10%**
0 453> 25.4% 45,8 *6.5* 254> 257 A6.2% 2.65%
24 B9 53 4° B3.6% 3.8 B B30 B4.5 2.88*
Moisture 48 5.5 3,0° P31* *3.2° 2.3 3.0 ’3.8 1.86
ness 72 52.4* B8 B3 50 B31° 5.5 52.9* B35 153
9 5.9 ’33° "3.6° ’33* .7 "3.6° 3.6 0.86
F-Value 14.36%+* 6.10%** 6.47¥%%  13.00%*%  13.80%#* 7.00%%%  10.36%**
0 A5.8° 45.6° 453 47 A5 7 46.0° A5.9° 1.76
24 527 5.8 233 B3.7° 525 52.9° 54.1* 4.23%+
Chewiness 28 :2.6: :2.5: :2.5: 22.3: :2.1: :2.9: 223.3’* 1.13
72 2.2 2.7 2.6 2.0 2.2 2.5 3.7 3.00*
96 5.6 530 5.8 5220 5.8 5332 9.9 1.31
F-Value 23.32%%%  20.89%%*  10.31***  16.15***  23.74%%*  1545%%%  10.69%**
0 A5 3% 45.6° A5.3%® 44.6° A5 T 45.0° 4450 3.22%*
24 235 538 B3 8° 530 239 B4.3° 43.8° 1.43
After- 48 5352 B36° B30 B31° B3 7 B3.8° 43.6° 0.47
swallow 72 B33 P35 235 5.9 235 37 435 0.33
96 ’3.6° 53.8° 3.3 3.0° 3,50 53,8 43.2° 0.60
F-Value 6.15%%* 6.24%* 4.61%* 3.31* 7.50%** 5.80%** 1.43
0 45.0™ A5 5% A5.3%e 4.7 45.9% 26.1° *4.5° 3.15%*
24 53,7 53,9 AB4.2° 533" 3.8 4.3° *4.1° 1.03
Overall- 48 P3.5° 53.4° 238 B34 53.8° B3.8° *3.9* 0.36
quality 72 B3¢ B3.4° 237 B31° 536 ?3.8" *4.1° 0.66
9 B33 B3 7 37 B30 B3 4° B4.5° 3.1 1.40
F-Value 4.97%% 7.15%%* 2.83* 3.09* 7.95%+* 6.22%** 1.40

*p<.05 **p<.01 ***p<.001.

Means with the same letter are not significantly different (p<0.05).

1) A-E means Duncan's multiple range test for storage time (column).

2) a-f means Duncan's multiple range test for experimental sample (row).

C: Control

P,: Gukhwa Powder 1% F;: Gukhwa flower 1%
P,: Gukhwa Powder 2% F,: Gukhwa flower 2%
P;: Gukhwa Powder 3% F;: Gukhwa flower 3%.
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Table 4. Sensory evaluation of Gukhwa-Byung for during storage at 10°C

Quality  Storage Sample (%)
attributes time (hrs)  Conyo] P1 P3 PS5 F1 F3 F5 F-Vlaue
0 44.9% 23.9° 4.4° 445" 458 A5.8° 24.5° 4.22%%
24 44.9® 43.9% “4.4* 438" 455 0° 4.9% 43.9® 2.33*
Color 48 A4.3% 23.9° 43.8° A34° 284,90 45.2° 2360 4.23%*
72 *4.6° 3.8 A3 43.6° 284 4.4 4.1 1.55
96 43.0° 43.8° 43.8° 43.6° B4.2 4.5 438 0.61
F-Value 1.54 0.03 0.83 1.73 3.23* 2.11 0.62
0 4.5 4.8 5.6 A5 00 24.6° 45.2° 453 1.32
24 AB3 g A3.8° 4.3 4.4 AB4 32 44.5° 44.9¢ 1.34
Flavor 48 B3¢ *4.0° < A3.6° AB3 82 %4.2° 24,30 1.03
72 A84.0° *4.1° 54.2° A3.8 ’35 44,3 *4.0° 0.46
96 53.1° 43.6° 538 44.3° B3 50 *4.6° 4.1 2.21
F-Value 2.68* 2.43 4.20%* 1.73 3.30* 1.23 1.71
0 4.7 45.3° 45.0° 4.4 25.6" 45.6° 45.0° 1.20
24 B350 4.1 3.8 43.6° B4.0° 543 4380 0.79
Taste 48 2.8 P30 B33 433 536 537 A4.0° 1.45
72 483 6 3.7 < *3.6* 538 538 4.2 0.26
96 53.4° P32 "3.2¢ 43.1° 236" 3.8° A3.4° 0.47
F-Value 3.01* 6.03*** 4.18%* 2.20 7.49%#* 4.93%* 1.85
0 A5.0 45.1% A5 42 46.3° 24.9° A5 4% *6.0" 2.61*
24 83,9 53,6 542 5c4.3% 53.0° B3 6™ 4.8 2.79*
48 Q7 537 4.1 544 B3 4% B3 4 BC4.4* 3.76%*
Softness 2, 99 5) 8" 53 6° ne3 72 BT B3 1° p3 4° 131
96 9.8 3,3 3.3 34 B8 54.0° @36 1.39
F-Value 8.18%** 5.08** 4.59%* 13.33%** 7.78*** 728%**  10.93%*+*
0 45.3% 45,.2% A5 gibe 6.5 4520 45.1° 6.2 2.65%
24 53.0° 5.8 531" 536" B2.9° 230 5.0° 7.02%**
Moisture 48 5.5 B 7 B3 4 B2 6% B2.1° .3 4.0° 5.81%%*
ness 72 AB2 8¢ 52.8° ®3.3° P3.1* BT 5°3.0¢ 3.8 0.92
96 B30 52.9* B3 52.9% 5220 B33 3.8 2.35%
F-Value 11.81%** 7.46%** Q.44%%*  24.01***  2047***  14.14%** 8.93%*+*
0 A58 *6.0° 453 4.7 A5.7° 45.6° 45.0° 1.76
24 5.9 B 23.1° B3 1° 52.4° 58 ABq 7 7.17%%*
Chewiness 48 52.4° B4 5.8° B2.4° B1.9° 523" 3.6 2.81*
72 5.5 523t B4 B3 5.4 52.6° B35 1.34
96 B2 5.7 5.8 522 525 53.1° 53,9 2.19
F-Value 23.47F%*%  20.89*** 8.52%¥%  11.41%%*  D4,04**%* 23 8I*** 5.45%*
0 453" 45.6" A5.3% *4.6° 5.7 45.9* 44.5° 3.20%%
24 B3 22 535 535 B8 539 B4.1° 4350 1.20
After- 48 53.0° B33 53.3* B9 83.1* B3.1° 3.6 0.44
swallow 72 B3.3° 53,9 B350 B2 B33 3.7 *3.6° 0.29
96 B30° B33° 531° 550 B8 B34 4320 0.60
F-Value 7.50%** 7.31%%* 4.66** 5.52%* 9.47+** 9.26%** 1.07
0 45,0 5 5t A5 3ebe 2.7 45.9% %6.1* 24.5° 3.15%*
© 24 B350 B3 5 538 i B39 B39 243 1.07
Overall- 48 52.5° ’3.2 B3.1° 53 0 3.5 "3.2 4.1 1.88
quality 72 B3 50 3.8 537 B35 B3 B4.2 *4.1° 0.44
96 52.9° 53.4° 83.5° .5 83.1° 53.8° 43.6° 1.29
F-Value 8.05%** 7.15%%* 5.72%** 6.52%** 9.70%** 8.45%** 0.47

*p<.05, **p<.01, ***p<.001.
Means with the same letter are not significantly different (p<0.05).

1) A-E means Duncan's multiple range test for storage time (column).

2) a-f means Duncan's multiple range test for experimental sample (row)

C: Control.

P,: Gukhwa Powder 1%
P,: Gukhwa Powder 2%
P,: Gukhwa Powder 3%

F,: Gukhwa flower 1%
F,: Gukhwa flower 2%
F;: Gukhwa flower 3%.
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Table 5. Sensory evaluation of Gukhwa-Byung for during storage at 30°C
Quality  Storage Sample (%)
attributes time (hrs)  coptrol P1 P3 PS F1 F 3 F5 F-Value
0 #4,9% *3.9° *4.4° 4.5 45.8° 45.8° 45" 4,20%*
Color 24 25.0% 237 24.6™ 244%™ 45.8* 45.8° *4.0” 4.86*%*
48 242 A3.7% A3 g 43.9% 45.2° *4.7° 43.5° 3.61%*
F-Value 1.27 0.12 1.29 1.17 1.42 3.08 1.57
0 4.5 *4.8° *5.6" 45,00 44.6° 252 453 1.32
Flavor 24 4.3 4.7 4.8 44.3° 4.7 452 “4.6° 0.76
48 236" 44.0" B2.1° 52.8™ 40" 54,1 A3.8% 3.83%*
F-Value 3.17 1.62 17.84%** 6.86** 1.58 4.17* 3.30
0 4.7 45.3° 45.0° 4.4 45.6 45.6" 45.0° 1.20
Taste 24 4.5 AB4 4* 24.8° 4.0 45.1° AB5 ¢ *4.2* 1.96
48 436 B3.8% 5.6 2.7 4.1 54.2¢ 44.1° 2.37*
F-Value 1.89 3.66* 14.08*** 5.29* 6.01** 3.73* 1.41
0 45,0 45.1% A5 4ebe 6.3 24.9° A5 4ebe 6.0 2.61*
Softness 24 ABq.2° 4.7 *5.3* AB5. 7 44.6% 4.2° 45.3* 4,97 %**
48 538 *4.6° 4.7 5.0° 3.8 4.4 *4.9* 1.91
F-Value 3.45* 0.81 1.19 5.15* 2.83 4.98* 2.89
0 A5 3% A5.2% 5.8 46.5° A5 2% 45.1° 6.2 2.65%
Moisture 24 53.7° 434, 6% B4 6 b5 2 4,3 AB4 2% 485 6 3.50%*
ness 48 3.4 237> P42 4.3% P3.1° 4.0 55.0° 3.61%*
F-Value 7.30%* 4.51* 6.32%* Q.12%*%  11.27%** 3.50* 4.05*
0 5.8 46.0° 253 4.7 AS7 45.6 *5.9° 1.76
Chewiness 24 83,7 B3.9° AB4 3P A3.9° B4.3° B4.2° 45.6° 2.71*
48 "3.0° F3.2° £3.7° 43,5 2.9° B3.6° ®4.7° 3.12%*
F-Value 17.01%**  17.64*** 4.17* 2.43 14.26***  10.01*** 4.92*%
0 A5.3% 45.6° 45,3% 4.6 A5.7° 45.9° 44.5° 3.22%*
After- 24 4B4.3* %4.6° 446" AB3 70 4.5° 54.7° 44,20 1.66
Swallow 28 ’3.6° "3.7° 52.2° 52.8" 37 54,07 3.7 2.36*
F-Value 6.05%* 7.89%* 39.43%%* 6.41%* 9.53%**% 1] 87*** 0.95
0 A5.0 45.5%¢ 45,30 4.7 45,9 46.1° A4.5° 3.15%*
Overall- 24 ABg 3R 4.9 5.1 A4.1° 54,7 4.8 4.4 1.59
Quality 48 P35 "3.6 5.3 5.9 24.0¢ "4.0° *3.9° 221
F-Value 4.16* 7.54%% 32.88%** 6.69** 9.23*** 9.94%** 0.52

*p<.05, **p<.01, ***p<.001.

Means with the same letter are not significantly different (p<0.05).

1) A-E means Duncan's multiple range test for storage time (column).
2) a-f means Duncan's multiple range test for experimental sample (row).

C: Control.

P,: Gukhwa Powder 1%
P,: Gukhwa owder 2%
P,: Gukhwa Fowder 3%

F;: Gukhwa flower 1%
F,: Gukhwa flower 2%
F;: Gukhwa flower 3%.

71EEE 2447t o) F R
i)

]3] =7 (chewiness)] A AA7H 7|3 w= C,
P1, F1, F33:9] AR5 A4kl w2} 7] 50} 7
28kl th(p<.001).

A & 7] (after-swallow)=. =3H5ebg 7|3 58
48A17F & F3o| Egkem A8zt frojdt #teolr}
vrebgtth(p<.05). g A7k W3h= C, P1, Fl, F3%
Sol Az AFeh= 2o)7} vrelutA] g (p<.001), 244]

FHE = Al gt bt Qe A oE el

t

B 338+ A = (moisture)”}
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Table 6. Quality attributes of Gukhwa - Byung by Mechanical evaluation during storage at 4°C

Quality ~ Storage Sample
attributes time (hrs)  Control P1 P3 P5 F1 F3 F5 F-Vlaue
0 87.15* A74.35° 6433 °53 45¢ ~1826"  ®69.36° "64.97¢ 90.43%%*
24 8515 71.43¢ *66.30° A58 84¢ 81.30" 476.35¢ MT1.000  118.44%
L value 48 85,54 »71.89¢ v61.50° 556.61¢ 81.70° 73,99 362.85°  318.31%**
72 584.99° 71.54¢ 6228 4857 11¢ +78.54° 475.05¢ 365.13°  134.73%*+
96 585.41* »71.80¢ v61.14¢ »56.88" *81.30° w772 65¢ %6236 754.34%**
F-Value 4.15* 4.85* 96.11%%*  12.21%** 2.13 4,32+ 17.30%%*
0 141« v.1.33% 51,28 20,14+ 1.3 ©.0.98 ©0.58°  36.02%**
24 c.1.46: c1.13¢ ».0.42° 0.40° 2.().98 (.81 ©047  76.60%**
2 value 48 40,49 40,474 »1.84% 3,004 A0.28° 40.96° 200 150.61%**
7 0,75 50,20 164" .74 4018 50.37¢ 2158 82.91%%*
96 5.0.81¢ v0.27° °1.43¢ 572 4042 4).85¢ An] 820 341.73%k*
F-Value 67.82%%+ 542.22%*%%  995.94*** 1514.36%** 17.16%%*  47.01%*%  75.86%**
0 w8 59¢ 17.77¢ 424 89" 430.54: 12.05¢ 419.19¢ 42097 215.83%**
24 .12 817 50¢ 3,820 82973 49,521 °12.13 A15.75¢  210.24%**
b value 48 8 87" ©16.97¢ 2479 530.01° 19.79¢ 514.30¢ 420,63 81.03%**
7 49.11s 517114 24 66 ©29.42* M127 »13.53 420350 214.60%**
96 9,068 418,054 504 27 %29.92: 410.13" 514.91° 42021 798.73%+x
F-Value 7.24x* 4.12* 9.15** 6.89** 2.67 25,77+ %+ 3.23
0 <0.76¢ ©0.77° 0.81° ®0.83: Q.79 50.80" 0.81°  13.86%**
24 %0.90: 50.90¢ %0.91: 40.90¢ 0.87¢ 20.89: 50,89 2.62
Springi- 48 0.94+ 40,91 .91 40.91* 0.87 40.91° 40.91° 3.10
ness 72 50.90p 0.95¢ 40.96¢ 0.93* 0.87° 40.90" 40.02%  4.48%+
96 0.92: 0,92: 40,92 40.90¢ 40.92: 40.92: 20.91¢ 1.47
F-Value 54.89% % 3844+ 16.47**  30.84%**  14.46***  30.64***  110.17***
0 20.56* 40,57 257 %).56° 40.55= 40.56* .54 8754w
24 ) 51 0.46° Q.45 0.45" %0.45" Q.44 Q.45 9,314+
Cohesive- 48 0.44¢ #0.50¢ 5)), 49 .45+ 50 45 50 46> QAT™  5.26%*
ness 7 0.4 Q.47 €0.44= 50.47% 50 42¢ 50.48% ®0.51° 4.36*
9 .49 *0.50° (.51 047 .45 *0.47 0.46° 2.56
F-Value 18.11%*+ 56.27%*x 6.92+* 72.19%*%  14.88%**  39.88%**  3(.58*xx
0 559.43° »519.17= *481.57 °371.77¢ v567.03% 576.27%  P628.13  14.53%**
24 *7380.00¢ “7104.07* "5988.90°  ©4683.90°  ©6277.03°  °5890.9% 6120270  46.74%**
Hordness 48 '11639.00° 413077.50° ©7573.50¢  *6674.77  °9730.80°  ©8089.67°  *7214.07%  54.28***
72 412953.93 413238470 2904833  A7737.17 047313  *7632.80°  "7360.6T0  12.92%**
96  *11263.67 11240.80°  A11183.07 727570 1185577  9690.57 4956727  11.03***
F-Value 82.05%** 197.87%** 127.07*%%  204.43*%*  GL16***  TAS0%**  206.42***
0 234,33~ ©240.01% ©16.95° »172.66 ©231.21> 954.19% 27152 7.94%%x
24 337061 ©2947.91° 22427.18°  ©1866.52¢  ©2381.22°  2269.61c 244551  30.54***
Chewi- 48 454434 A5849.73 ©2846.10¢ 272833  3661.41°  A3410.61¢  ®3116.57%  48.64%**
ness 72 *4959.18% A5743.69° 24237.06%  *3301.74°  3534.81°  3799.10%  ®3352.72 5.06**
96  44910.71° #5007.98* A4768.81°  43077.22° 491677 *4209.95°  ~4000.15° 7.65%++
F-Value 28.12%++ 180.74***  536.91***  1S9.77+**  30.77***  37.86*%*  17L.72%**

*p<.05, **p<.01, ***p<.001.

Means with the same letter are not significantly different (p<0.053).

1) A-E means Duncan's multiple range test for storage time (column).
2) a-f means Duncan's multiple range test for experimental sample (row).

C: Control.

P;: Gukhwa Powder 1%
P,: Gukhwa Powder 2%
P;: Gukhwa Powder 3%

F,: Gukhwa flower 1%
F,: Gukhwa flower 2%
F;: Gukhwa flower 3%.

¥ohn SERiel F71eSE gasgon, ok
Aol el T WO %9 Wrbege] BHE 44
ERCEEHCER UL RO DB E

gze]Tats|A| Al 147 A 4 5(1998)
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Table 7. Quality attributes of Gukhwa - Byung by Mechanical evaluation during storage at 10°C

Quality ~ Storage Sample
attributes time (B1s)  Conrol P1 P3 PS5 F1 F 3 F5 F-Vlaue
0 *87.15° A74.35¢ *64.33¢ 253.45! +78.26° *69.36¢ 464.97 90.43%**
24 *85.12 B71.18° “60.27* 256.36° 479.31° *68.83¢ 462.15¢ 166.70***
L value 48 484.54¢ B70.49° P62.24¢ 4855.21° 481.16 +70.54¢ 461.86° 157.16%**
72 *85.81° »71.65° *62.07° 456.11° A77.30° *66.22¢ 463.56%  100.48***
96 485.18" °70.14¢ ¥61.27° *56.65" +80.66° 465.62° 63.01°  214.58***
F-Value 2.83 17.90*** 8.90** 3.64* 2.30 1.88 1.29
0 c-1.41* B.1.56% €-1.28+ *0.14* €.1.65° B.0.98° B.0.58° 36.02***
24 2.0.69° 40.42¢ 41.67° *3.04¢ 40.24¢ 41.27° 42.24° 78.12%**
; 48 A-0.42 40.43¢ *1.66" *3.07 48(0.17¢ *1.04° A1.89° 101.93***
a value
72 5.0.77¢ *0.47° 41.79° *3.07* 40.19° 41.63° 41.48° 41.66%**
96 ~-0.54¢ 4047 *1.60° 42.81° B.0.32¢ *1.61° A1.90° 145.65%**
F-Value 80.43%** 927.41%** 678.04*** 143 48*** 24.09*** 31.56*** 24.97***
0 »8.59" A17.77° 424.89" *30.54 412.05° *19.19¢ #20.97°  215.83***
24 480,521 A17.52¢ 482445 430.42* 412.04 *16.21¢ 421.89° 159.79***
b value 48 8.32¢ A17.07¢ €23.32° #29.68* 410.08* 415.39 421.08° 334.61***
72 49.76° A17.59° 2319 £29.80" 411.56° +18.04¢ A18.03° 67.05***
96 8.50" 417.81¢ 524 400 529.32: 1027 418.11¢ 420.09° 931.76%**
F-Value 4.48* 1.74 25.97*** 9.42%* 245 3.21 2.80
0 “0.77 *0.76° “0.81° 0.83 %0.80" .79 °0.81° 13.86%**
24 *0.90* 40.92¢ #0.92* *0.93 .87 42().89" 40,92 5.27**
Springi- 48 %0.91* *0.90 40.91° *0.95* 40.91° ~50.92¢ F0.90 1.72
ness 72 40.94* 40.93* 40.92¢ *0.92* 40.90 40.93 450.91* 0.76
96 50.90* *0.91* 50.89* ?(0.88> 40.89* B).88* €0.86° 2.96*
F-Value 64.95*** 45.12%** 45.18*** 17.34*** 10.66%** 18.36*** 57.44%**
0 .57 40.57 .57 40.57 40.55" 40.56* 40.54 8.75%**
24 50.48% *0.50" *0.50" *0.49" 50.47° B0.51¢ #0.49* 7.68***
Cohesive- 48 0.45% .47 0.45> 0.47" 50.45 ©0.48 °0.44¢ 4.25%
ness 72 5¢0).46> 0.48° 0©.43= °0.48" €0.41° 450.53¢ 0.46° 15.23%**
96 €0.44° °0.46™ 0.44° °0.44" 50.44° “0.48 50,48 3.99*
F-Value 50.30*** 58.58%** 40.10***  106.69*** 40.72%** 8.56** 38.00%**
0 £559.43° £519.17* "481.57 °371.77° ©526.03* £576.27* ¥628.13* 14.53%**
24 27269.83" °7070.27* ©4337.27° ©3365.83¢ €5797.70° *4358.73° °3549.67° 98.86™**
Hardness 48 “8780.43 ©8277.80° #6692.60* £4999.10° 57594.60¢ €5899.33¢ ©4510.93f 97.62%**

72 *10456.37 ?10369.17* +8034.33" 46958.23°  *10276.63  *10235.57 *6901.80° 32.24%**
96  *12200.47 *11376.40" +8329.93° #6959.60°  *10455.57 *8396.93° *8058.77+ 28.08***

F-Value 128.13*** 362.88%** 342.89%**  172.66***  231.21***  254.19%**  367.17***
0 °234.33% ©240.01* °216.95° *172.66* F231.21% £254.19* F271.52° 7.94%x*
24 €3074.39 F3228.34 €1943.35° €1600.87¢ °2337.04° "2087.56° °1443.17° T2.92%**
Chewi- 48 ¥3442.00° *3469.00* 72744.49° *1960.24° €3024.33" €2629.42° €1768.71¢ 57.60***
ness 72 *4414.6%° #4514.28* 43147.87¢  43086.32% *3340.12° *4747.09 ¥2889.90¢ 66.92%**

96 *4445.51* *4627.87 *3471.79 +2844.72¢ +4003.46" *3462.89 *3302.10° 19.52%**
F-Value 260.91*** 278.00*** 114.46*** 103.19%** 581.62*** 560.20%** 375.70***
*p<.05, **p<.01, ***p<.001.
Means with the same letter are not significantly different (p<0.05).
1) A-E means Duncan's multiple range test for storage time (column).
2) a-f means Duncan's multiple range test for experimental sample (row).

C: Control.

P,: Gukhwa Powder 1% F.: Gukhwa flower 1%
P,: Gukhwa Powder 2% F,: Gukhwa flower 2%
P;: Gukhwa Powder 3% F;: Gukhwa flower 3%.

ol AAxE(agts P5re] 7HE Eghon] A8l A7 CEF Feld Aol bl rh(p<.001).
FAR o) E e TH(p<.001). 33} FAE %1%/ (springiness)- PSTo] ko ZHE-E3 2
b= F3hgFe] S7istel wet ohslsla P5 st g A7F AR EHp<.001). o] & EEE A7 Ao
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Table 8. Quality attributes of Gukhwa - Byung by Mechanical evaluation during storage at 30°C

Quality Storage Sample
attributes  time (hrs) Control P1 P3 PS5 F1 F 3 F5 F-Value
0 *87.15 *74.35¢ 464.33° #53.45° A78.26" *69.36° *64.97 90.43%**
L value 24 *84.09* »72.33¢ %60.22' *55.37¢ *79.87 +70.04¢ 463.52° 235.90%**
48 *86.17 €69.89° *60.22° #53.57" +78.86° *67.48° *59.30¢ 277.16%**
F-Value 9.69* 41.18%** 27.54%*+ 1.96 0.79 0.72 10.64*
0 5-1.41% c-1.56* 5-1.28+ 0.14 ?-1.66° »-0.98 -0.58" 36.02***
a value 24 +0.93¢ *0.15¢ A1.87° 73.09 4-0.31° .87 41.93 116.67***
48 +0.81¢ #0.33° 21.88 *3,53¢ *0.20¢ *0.74¢ 22.34 176.78%**
F-Value 38.34%**  1867.31*** 980.05***  2366.84*** 20.26%** 20.80** 136.26***
0 58.59* A17.77 424.89° *30.54 *12.05¢ *19.19¢ *20.97¢ 215.83%**
b value 24 410.29 417.49¢ 424.95° #29.68 *11.28° +17.00¢ +20.97¢ 154.75%**
48 410.37 417.54¢ 424.65° *30.47 411.56° *16.59° *21.59 128.45%**
F-Value 7.48* 0.52 1.46 7.09* 0.50 1.82 1.41
0 *0.77° ?0.76 *0.81° ®0.83+ *0.80° *0.79° *0.81" 13.86***
Springi- 24 *0.90 *0.91 *0.91 *0.93 *0.91 *0.93 *0.91 2.67
ness 48 *0.91 *0.93 *0.90 #0.92¢ 40.91* *0.92* 40.91+ 0.46
F-Value  200.38*** 139.75%** 6.51%** 91.00*** 105.70*** 165.44*** 107.211%**
0 .57 0.57 *0.57 *0.57 *0.55> *0.56* *0.54° 8.75%**
Cohesive- 24 *(.53¢ *0.55¢ *0.56™ *0.56° *0.55¢ *0.56 .57 23.33*%x*
ness 48 *0.53" 0.52° *0.56 *0.56 *0.55* *0.54 *0.57 5.73**
F-Value 7.14* 133.00*** 0.22 0.25 0.00 10.50* 28.50***
0 €559.43 €519.17 °481.57° *371.97¢ €526.03* °576.27° "628.13 14.53%**
Hardness 24 52197.97 *1736.50" »780.63¢ ®475.47 51090.10¢ *839.40¢ °584.00 268.07%**
48 *3943.47° #5109.33 #1342.13* 4951.00° *1958.43° *1571.97¢ *1338.70* 73.84***
F-Value  304.17*** 103.33*** 472.68%** 62.34%** 38.08%** 543.65*** 59.96***
0 €234.33% €240.01* €216.95¢ ©172.66° €231.21% €254.19* P271.52 7.94%**
Chewiness 24 ?1047.28° *869.34" *390.83¢ 5247.13¢ *545.25° *432.86° *298.77 201.77%**
48 *1808.23" #2452.55* 4709.30¢ 4436.55¢ *955.54 4773.08 #676.25* 63.40***
F-Value  279.13*** 100.58*** 53.27*** 67.39*** 38.84%** 342.25%** 53.50%**

*p<05, **p<.01, ***p<.001.
Means with the same letter are not significantly different (p<0.05).

1) A-E means Duncan's multiple range test for storage time (column).
2) a-f means Duncan's multiple range test for experimental sample (row).

C: Control.

P,: Gukhwa Powder 1%
P,: Gukhwa Powder 2%
P,: Gukhwa Powder 3%

F;: Gukhwa flower 1%
F,: Gukhwa flower 2%
F;: Gukhwa flower 3%.
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€12 A] (springiness) 24417t o] 50} 4847} o] F-oi|
£ Z315ekel| whel ®2A(springiness)ell= 3}
Qglont, 72407 ol Fole B e} H2l%
Aol & viehdeHp<.01). ¥ 4 U’ Ho]
®Zge Arigk 2Rl v A (springiness)e] T
A Vet

%14 (cohesiveness)yS 24|17} o]F = F3rlTal
CFol 7H wgrow, v A&7kl feldt At gl
Ach(p<.001). 4847} o] Fel PiFo] AA
(cohesiveness)e] 7} &3 CH-o] -3 A (cohesiveness)
o) 713 - o 4 gl on] Al g7k 213k Ae]
7F Q19 eh(p<.01). 72X1%t Foll& F37} 314 0] 714
=gron] A g7ke) frelAdel 1A= Arh(p<.05). 12
U 96417t ERElE 24 A 5887k &34 (cohesi-
veness)| W3he Vet odgiet.

7 % (hardnessy= P1T& AT BE A5EF0] A
Zko] Aol w} 7 E(hardnessy’t S7HEE & 5 3
Ron ZHA B2k} {93 Xo)7} A = ek (p<.001).

%) A (chewiness}&- 4°CollA] 244]7} o] Fell= C>
PISP3F &£o2 ¥ol F3gtafe] HAL+E 494
(chewiness)e] Z715HS & < 919127 (p<.001), 53]
A 8E AAAZEE B9 C, P3, PS5, FL, F3, F5¢
Eo] 7ol A7) Aol vhe} % ¥4 (chewiness)o]
Egkon], A g7k 52 xlo) 7} vEhTh(p<.001).

(3) 10°C A7+

10°Col] AAA] A A2l | T3] 71 A A
A}2 3 AzpE Table 73 72t} 10°Coll A3 e
Lzt C, Fl, B3, F5T 5-& ARAIZLe] F7istd=
W) Sskert, PIZE AgAlo] 27} ¥4% 3ha
shsl.on, A 82ke] F213 Afol7t QA HTHp<001).

A Z (k= PS, 5T 5 T3 o] wd A4
42 Egren AR FoI2 AolE vehisic
(p<.001). E3] A g2} HY 5 (agh-S 2427t o] Felle
A e7} 271 & 5= 9lon A8kl 23 A}

o]7} Q1A= KtH(p<.001). o] 4°CellA] 484]7k o]F
oA A=} BA vehd A ohE PAE 2o
Fodch

FA T (bRLE Falehake] 271 wet SUkRbe
o 4 iz 2 A8k 43 Aol & e}
(p<.001). =3+ A A PE A=) PSTE] A

of AAFA 7] AAALZ F3H 2] A L7} goly
om) frejAde] 1A E Krk(p<.01).

2} A (springiness) 2442}k o] F-olli= P50l 713
Egkom 287 o)z} Q1A= SUTHp<.01). 48417k
o]} 72X|7} o) Fell HEZEfel] ulel w©HA
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(springiness)oll = #H3lrt flglevt, 96417 o] Foll=
Zojgekol wheh 518 Aol Lhepsieh(p<.05).

10°CollA &3] A (cohesivenessye 244] 7k o]} 724]
2 o) F320] 74a Eehorl ARkl felat A7
1A tH(p<.001). E3] 234 (cohesivenessy= A
7ol e} BE ARSo] §18 Fol7} vehde &
% S15icHpe.001). 2 AAHAIZIo] Z7ietol B2k &

A] 4] (cohesiveness)y2 7H4:3} ).

7 X (hardnessy= T3 7F7el CFeol 713 gtor
AR 88 Rolrt WAL (p<.001), ol
=3)e] ko] 27} I4E 7 (hardnessy= FFA3h
= Aggo] oldnh. & ARA| o] FUF 4E A

(hardness)=. 5715193t} (p<.001).

3] A (chewinessyS 10°Coll4] 72417} o] Fell= F3T
o] 4184 (chewiness)o] ¥3ton] A 87k f3t A
0|7} Q1A = %l th(p<.001).

(4) 30°C A%

30°Cel) ARA AN mE F3 ) 7)AANA
AFS ¥ A 3= Table 83 22l

Fagebd BEOE BAAAE P
Col 4 Eghesd, Fshiete] S7h Y% Ak
st Aol Az HELRE TR G
A w7t & frol A Ql 2pol & Vehfisich(p<.001)

AR 78 BE(Lgh P3, Fl, F3T 52 XVM
7v0] Z}stolx Walx] ehgkont, Pl, PS, FS75-8
AAAZYe) F7} BE Fhasiglod, A8te &
2]3} zto]7} 1A = K eh(p<.001).

AT (REE 2427} 0159} 48417} o] F-= PSFO)
okom AR2Ee] F21e Aol & hehAicHp<.00D).
W8 AR B FIPR] AEERE A
BE Ag7re fold Zolrl A AHp<.001).
30°CollA] P1, P35 5-2] %ol A7) S71el o
o} A AR@RS SRS, AR FB Aol
7} Vel th(p<.001).

BAEOREE PSS 447} 14 o} 4 A8
o $olg Aol & LhehAHEHp<.001), w2t AAHAIZE
W AT (bRES PS5 Al 24X A = A
shod o}, 48A17k o] Foll= A S E(Db)RLe] F7t
= Ao 2 Jehton] A g7ke] fo)Ade] AAEA
cH(p<.05).

€12 A) (springiness)- 48A)7}7HA| = =EHgEke| w

2 e}z A (springiness)oll & W37t gllent, 7424
"13% A7 ] whel B3 Ade 2447 o) F
ol W] (springinessy ahx) shgkent, Az A%
Sl 918 Fol7h A= THp<001). T4 30Ce

Fze)=ets)A) A 149 A 4 5(1998)



12 A4z} -

A 2477} o) Fol = BlEd A (springiness)- H3HA| o
& & 4 lgich

-2 A (cohesiveness)&- F57-2] 74-$-oll= AAAI7E
o] Z7}3tol whel 2% Ad (cohesiveness)yS 7}3}15] 2.
o], A| B2 EZ ol §-23F Ao] 7} vhepdri(p<.001).

7 % (hardness)®] W32 FA43 A3} 7 A BE7L
42]8 217} Lehgtth(p<.001). 4847} o] Fof| Plito]
7 E (hardnessy’} 7P} H& W3HE Hglow AR7E
9] o3k =o)r}t A= k(p<.001). 7708 A& =
7t ARAe] 27t &54F 7 T(hardnessye F7F
g2 o4 4 A srh(p<.001).

%181 A (chewiness)yS 24X]7b o] %ol FAH7iral C
0] A3 A (chewiness)o] Fo} F3gHEFe] L £
8] A (chewiness)o] 7138 & 4 23 thH(p<.001).
A 85 ARAZEE B Al7ke] Aol wet 4
814 (chewinessyo] Z7Fglend, A8kl 23 Aol
7} Lhehdeh(p<.001).

3. ASAHARL T1AHIH ZAIS] AZRIA

(1) °C AA

#C AN Z3hge) AsANeh 71AR A Adskel
AraAl = Table 99F 2ch. 57 ARS] A (color)
ANARZAA] HELREE A ARAAE el
3 (p<.01), Ev)(flavor), FE=3-F A E(softness)y=
ELRH A ARRAZ erAGIEHp<.05).

573 21e] A (color), BHtaste), A1 52| =7 (after-
swallow)& p<.001 =544, %3]+ =7 (chewiness),
Aubd Q) E4 (overall quality)}S p<.01 $5ol4] 717
A7 AT @k B4 ARRAE Heplisic

3 % (b)rE FeF Al A(colonyd} 4 A
A E(p<.01), F=2]¢ AE(softness)o} 53 A=
(moisture)2h= A A ALLAA S Ve oh(p<.05).

=l

F=73 Akl 3F(flavor), TH(taste), H-=2]-2 A T (soft-
ness), &3} A % (moisture), 43} =7 (chewiness),
A7) Fo] 7l (after-swallow), AHFE <] F-A (overall
qualityy 71741473 Ake] =2 Al (springiness), 7%
(hardness), 41 34 chewiness)?} 4 4824 & vIeh
Wl th(p<.001). 1} P57kl Fol(flavor), Bt
(taste), -T2~ A X (softness), =3 A =(moisture),
#]5)= 7} (chewiness), 4+7] F-2] -7 (after-swallow),
AubA ol E3 (overall quality)S 714741l 3 A
(cohesivenessys} 474 AFRAA S ekl slEkp<.001).

(2) 10°C A7

10°C A Z3PE) WAL} Z1AA Al eke)
A3 = Table 105} 7). 57348 A (colory
AR W= LRk 44 ARRAE dehigl
F(p<.01), =2l A X (softnessy= HWE(L)FHT
A AAJAE e A cHp<.05).

=7 ALe] A (color), Bhtaste), AF7] Fo] =7 (after-
swallow)& p<.001 $Fol|A], A3]= =72 (chewiness),
Auka gl F2 (overall quality)S p<.01 FFNA, =
3 A % (moisture)2}= p<.05 FFellA] 7|AA AR
A0 @Rk 34 ARBAES ehhglch.

A% (b)RLE B ARl A(color)F} -4 AR
A S (p<.01), FF(flavor), F-E2]-% A E(softness)}=
A ABRAE Fehd A ohp<.05).

ARl SH(flavor), BH(taste), H-E8]- A E(soft-
ness), &3+ & £ (moisture), % 5] =7 (chewiness),
Azl &9 L7 (after-swallow), ZuHE <1 E3 (overall
quality}e- 71748 732}8] €= A (springiness), 74 %= (hard-
ness), %34 (chewiness)st 4 A#AAE peblig]
th(p<.001). 22} F57321el Fw|(flavor), SH(taste),
2 eg]9 A E(softness), ZZ3 A E(moisture), 3]
& -7l (chewiness), A7) F2] 7 (after-swallow),

Table 9. The correalation coefficients between Sensory and Mechanical characteristics of Gukhwa-Byung at 4°C

Mechanical Sensory score
score Color Flavor Taste Softness  Moisture  Softness  After-Swallow  Overall-Quality

L value 0.50%* -0.39* 0.16 -0.40* -0.33 0.01 0.21 0.06

a value -0.57*** 013 -0.61***  -0.18 -0.27 -0.50** -0.65%** -0.53**

b value -0.52** 0.35* -0.16 0.42% 0.34* 0.001 -0.18 -0.05
Springiness -0.50%* -0.64%*%  .83***  0.71*** -0.75%** -0.84*** -0.87*** -0.81%**
Cohesiveness 0.29 0.64*** 0.72%** 0.71*** 0.80*** 0.82%** 0.76%** 0.75%**
Hardness 0.32 <0.74%%%  Q.72%**  0.B4x*x -0.85%x* -0.81%** -0.75%** -0.79%**
Chewiness -0.34* S0.72%%x Q. 71*%% (,83%** -0.82%** -0.78%** -0.74%** -0.78%**

*p<.05, **p<.01, ***p<.001.

L value: Degree of whiteness (white +100 < 0 black).
a value: Degree of redness (red +100 — -80 green).

b value: Degree of yellowness (yellow +70 < -80 blue).

=z ze)oesx A 147 A 45(1998)
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Table 10. The correalation coefficients between Sensory score and Mechanical score of Gukhwa-Byung at 10°C

Mechanical Sensory score
score Color Flavor Taste Softness  Moisture  Softness  After-Swallow  Overall-Quality
L value 0.48** -0.32 0.06 -0.36* -0.25 -0.02 0.12 0.02
a value -0.59%** -0.19 -0.55***  0.20 -0.33* -0.47%* -0.63*** -0.51%*
b value -0.51** 0.34* -0.03 0.42* 0.29 0.06 -0.07 -0.01
Springiness -0.43%* -0.62*** 0. 78***  .66%** -0.77*** -0.86%** -0.84%** -0.77*x*
Cohesiveness 0.40* 0.77%** 0.80*** 0.76*** 0.77%** 0.80*** 0.84*** 0.80***
Hardness -0.33 -0.79***  0.76%**  0.90%** -0.83*** -0.81%** -0.73%** -0.72%**
Chewiness -0.34* -0.75%**  0.76%**  -(.89%** -(0.83%** -0.82%** -0.73%** -0, 71 %>

*p<.05, **p<.01, ***p<.001.

L value: Degree of whiteness (white +100 < 0 black).
a value: Degree of redness (red +100 < -80 green).

b value: Degree of yellowness (yellow +70 < -80 blue).

ubzlel EA (overall quality)e 7]AAAAQ] SA5A
(cohesiveness)®t A AARAAE viepio](p<.001),

V. 29 &l ZE

o) #'Ce} nl st 7 3ol ek, 43249 de olgErt F|TEE ¥ols] 914
(3) 30°C A7+ g7l Z3te] A%, =EER 1%, 3%,
S0C AR F LA NS A4St 5%, R 19, 3%, D Pl WE Ty

FUWAE Table 15} A0}, FEAN FEAT A & AYLES ABIVIL oA} A4

E(softness}— p<.01 A, & oﬂ s TAEAL =A 3l

© peS 2N HEQRS 13 ARIAS Gk BAAE A AT Ao E Fasslo

Witk B4l A F9 7] (after-swallow) E3] A(color), 471 F =7 (after-swallow), Z1HF3]

ANAAZA] A Eaghst +4 AERAE ekl ol A (overall-quality)oll 4] F3Zo] 7|3 = elA 7}
Arh(p<.001). 3T (bRIE F5AAR] B A A=A 7=
E(softmess)ol = A ARTAE et G H(p<.001). A (coloryS 4°CH A el A] 24417} & F37-, 10°CellA]
WAL R3] =7 (chewiness)? 4H7] F-2] = £ 247k A3} Fol Flo] 71 E3kem, 30°CellA
7) (after-swallow)2- 7] A& 73 Alal &2 A (springiness) = 2447} A3} I F17F} F3E, 48A17F 733} Zofl=
S 2 RAAS JehReiTHp<00]). 322G FiFo] 7555t 74t 54 bbb Fahd wr)
7] % (moisture), ¥35]+= =7 (chewiness):= 73 = (hard- = F3Eel e Hr)El e 73 er) E9vh &
ness), 4 &l Al (chewiness)3} -4 AADAAIE eyl 231 A X (moisturey= M AA ko] AT 4F 744

o} zelv AR 2 E A = (softness), 53 stalen,

ZukA el F4 (overall-quality)s. *]AFA| 7k

] T (moisture), %3]+ =7 (chewiness)i= 7] A2 7 AFal o] Z7} IF 7HA4E g
2-4] 4 (cohesiveness)@} A4 AFAAA S Vel gl 3y o] Yrolla HAR(LyghS Sl S/

Table 11. The correalation coefficients between Sensory score and Mechanical score of Gukhwa-Byung at 30°C

Mechanical Sensory score
score Color Flavor Taste Softness  Moisture  Softness  After-Swallow  Overall-Quality

L value 0.14 0.12 0.32 -0.63** -0.43* 0.02 0.34 0.25

a value -0.42 -0.51* -0.63**  0.10 -0.11 -0.39 <0.71%** -0.61**

b value -0.43 -0.09 -0.31 0.67*x** 0.46* -0.01 -0.29 -0.22
Springiness -0.20 -0.44* -0.55**  -0.46* -0.61%* -0.78%** -0.71%** -0.63**
Cohesiveness  -0.03 0.25 0.23 0.46* 0.56** 0.63** 0.29 0.35
Hardness -0.28 -0.37 -0.41 -0.59** -0.68*** -0.65** -0.40 -0.46*
Chewiness -0.29 -0.38 -0.42 -0.60** -0.70*** -0.67*** -0.42 -0.48*

*p<.05, **p<.01, ***p<.001.

L value: Degree of whiteness (white +100 < 0 black).
a value: Degree of redness (red +100 < -80 green).

b value: Degree of yellowness(yellow +70 < -80 blue).
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G5, AFLEI} B&5F 2FAasiea, AN @it
A% bk F34kke] SRkl vet skl

7\ AR 7AYol ©]&F Texture 24 of| 4] BF2] 4 (spring-
inessye Az HNIFL P5To| Eghon, 4°CellAMe
T2A7} 0] F, 10°Cel|l A= 96A17F o] Fol| =-3}3}egoll
e} §-2] % 2ol & vehH 2 ch(p<.05).

30°Coll 4] 24417} o] 33-E]+= B A (springiness)
w3}A] okskr}. -2-% Al (cohesivenessy A|F A Foll =
S3lEa-e- A 7)138E P1, P3, P5 RellA] EA el
o} 27t BEE ARte] A 55 F3E 3%
Z 713 F37} B9kt A S (hardnessy= A& 257}
737 Lx ol AR 7o) Aol whet Frhek L
o, Z3}9] §tefo) Z7} 5 7 T(hardness)= FH
s}, R3] A (chewinessy A AA|Zbo] Z7} E4E
LX7} FE5E A el

W52 A(colonz} 7IAA AL HE(L)] A4
DAL ARFLE 4°Co 10°CAA A AAAAE
el el 0w (p<.01), =22 A E(softnessh= H (L)
w3 22 ARAAE JehlHdck(p<.05). =8 30°C
A AA] W57 ALe] RS A E(softmess)?} &3}
A = (moisture)= W E(L}L A AAHAF viet
Wik
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