JOURNAL OF THE EAST ASIAN OF DIETARY LIFE 81
Vol. 9, No. 1(1999)

SHZE H7loll 28t ZThe] 5 Majof Hpt AY

ECEREILTEREITE S
CEEEEREZ DU
e EELRELDE!

The Study of Changes of Properties in Kyongdan
Added Sungumcho Powder

Young-Hee Lim, Mi-Won Kim and Ae-Jung Kim*
Dept. of Food & Nutrition, College of Natural Science, Taejon University
*Dept. of Food and Nutrition, Haejon College

ABSTRACT

This study attempted to examine the effect on sensory characteristics and texture of Kyongdan in
various volumes of adding Sungumcho power,
The results are summarised as follows,
1. Sensory evaluation; The best recipe of Sungumcho Kyongdan was Sungumcho powder 124, 2%,
3%.
2. The result of rheometer test was 1%, 2%, 3%, 4%, 5% Sungumcho Kyungdan were stabler than
0%.
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Table 1. Formulas for Sunggumchokyongdan

A2 A7t & Age] B W] A9 AT 83

Treatment “neredient Rice flour (g) Su;ﬁiru(rgho Water(g) Salt(g)
S0 200 0 60 2
51 198 2 60 2
S2 196 4 60 2
S3 194 6 60 2
S4 192 8 60 9
S5 190 10 60 2

2) 7|A1X HAoll 2|8 Bt

(1) Mz =X

FAZXAAL AZF AL2oA 347 AR, ¥E
o2 337 AAHEA A EA(Spectro Colori-
meter Model, JS-555)& AM43td L, a, b 312 &
A&k
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s} o),
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3) SAIxz| U
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o o3t BAA fo4 AFL AL, F5AA

Table 2. Instrumental conditions of Rheometer

Table speed 60mm /min
Critical area 1.300mm
Chart speed 10mm /sec
Table speed 60mm /min
Sample height 20mm
Load cell lkg
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Table 3. Duncan’s multiple range test of scoring test data for the sensory evaluation of Sunggumch-

I

okyongdan stored at room temperature

SEEREDE

HolX o} R ERA

o Hours
Characteristics Sample 0 24 48 F value
S0 *4,14 £1.67° ¥3.71 £1.49* ¥2.71 £1.38* 1.62
S1 x1.85 +1.41° *3.71 £1.79* %457 +1.27° 6.74"
S2 .28 +1.49° *3.57 £1.90°° ¥5.14 £1.21° 5.86"
Color S3 ¥4.85 +1.46* *4.57 £1.98° wx4,28 +£1.38° 0.21
S4 ¥4.00 +£1.52° ¥3.42 £1.27 ¥x3,00 +1.15° 1.00
S5 ¥3.85 +1.34* *2.00 £1.29" 21.28 +0.48° 9,96™*
F value 4,58" 1.80 10.14*
S0 ¥3.85 +1.77* 3,57 £1.61° "v3.14+1.672 0.32
S1 ¥4.57 £1.39% ¥5.28 +1.49° ¥4.71+1.38° 0.49
S2 %428 +£1.60° 4,71 +£0.95* ¥4,71+1.38° 0.24
Flavor S3 %3.71 £1.39% "3.57 +£1.13* w*4.00+1.007 0.24
S4 *2.85 +1.46° v2.57 £0.78* w2 57+1.13° 0.14
S5 *1.71 £1.49* 21.28 +0.75° ¥1.85+1.86 0.29
F value 3.34* 10.64* 4,67
S0 wr4 42 +1.90% ¥2.71 £1.70° 5,14 +1.86° 3.27
S1 3,71+ 1.79% %457 £1.27° %4,85 +0.37 1.49
S2 %¥2.85 +1.21% Y414 £1.77° wx4.28 £0.75° 2,51
Grain S3 ¥4.85 +£0.89* ¥3.71 £1.60° *3.42 +£1.13* 2.57
S4 »¥3,00 £1.52* *3.57 +£1.81° ¥2.14£0.37 1.88
S5 v2.14 £1.67* *2.28 +1.60° ¥1.14%0.37* 1.47
F value 3.09* 1.93 18.31™
S0 ¥4,28 +1.49* %2.71 +1.88* »3.42 £1.712 1.48
S1 ¥3.57 +£2.14% *4.71 £1.38° w442 +1,132 0.95
S2 *3.00 £1.820 w4 28 +1.25% “4.85 +£1.342 2.83
Chewiness S3 ¥3.85 +£0.89* "*4.00 +1.41° wx4,57 £0.97° 0.80
S4 *3.71 £1.88* wx2.85 +1.57° v2.57 £1.13* 1.01
S5 ¥2.57 £1.90° *2.42 £1,90° *1.14 £0.37* 1.76
F value 0.88 2.51* 10.24™
S0 v4.42 +1.812 ¥3,71 £2.56° *2.71 £2.21° 1.06
S1 ¥4.57 £0.97° Y457 £1.27° ¥5.14 +£0.89* 0.68
S2 4,71 £0.95% v4.14 £1.06 ¥4.85 £1.06° 0.94
Moistness S3 *2.85 +1.21° ¥3.28 +£0.75% ¥4.14 £1.06* 2.82
S4 ¥¥3.14 £1.67° ¥3.28 +1.60° *2.57 £0.53% 0.53
S5 *1.71 £1.25* *2.00 £1.822 *1.57 £0.532 0.19
F value 5.49" 2.10 9,95
S0 ¥4.00 £2.307 ¥2.85 £1.77* *3.42 £1.51° 0.64
S1 ¥3.42 +£1.39° v4,85 +£1.67%° %5.42 +0,53° 4,42
S2 %328 £+1.61° ¥4,71 +1.11%° ¥5.14 £1.21° 3.76*
Overallquality S3 v4.85 £1.25% ¥3.85 +0.89%" w3 57 +0.53° 4,28*
S4 ¥3.42 +£1.61° ¥*3,28 £1.49* v2.28 £0.48° 1.60
S5 ¥2.00 +£1.29° ¥1.42 +£0.78° *1.14 £0.372 1.65
F value 2.42 6.34* 23.98*

Values are mean+S.D.

24 Duncan’s multiple range test for storage time.
2 Duncan’s multiple range test for content Sunggumcho powder.

* 1 p<0.05, = : p<0.01, ** : p<0.001.

S0: 0%, Si: 1%, S2: 2%, S3: 3%, S4: 4%, S5: 5%.
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Table 4. Duncan’s multiple range test of scoring test data for the sensory evaluation of Sunggumchok-
yongdan stored at 0C

Characte Weeks
ristics  Sample 1 2 3 F value
) U414 +1.67 wiy 14 +1.772 *1.85 +0.69° .71 +1.25° 6,49
S1 1,85 +1.41° *1.85 +1.46° U400 £1.00°  *3.71 £1.38°  6.09*
Color S2 %2,28 +1.49° w371 +£1.70° U428 +2.05° U542 +1,13*°  4.48*
S3 U4 85 +1.46° 1471 +1.25° 500 £1.000 471 £1,11°  0.09
S4 %400 +1.52° w4 00 +1.41° U414 +£1,21*° Y328 +1.11*°  0.60
S5 3,85 +1.34° w257 £1.3¢° Y171 +1.11° 214 +1.06®  3.91*
F value 4.58% 3.52* 8.39** 10.34%*
50 ©385 +1.77° U400 +0.812 @257 +1.90° 57 +1.13° 1.98
S1 U4 57 +1,39° U471 +1.97 u 57 +£0,972  ™357 £1.39°  0.89
Flavor S2 u4 28 +1.60° 4,98 +1.25% 5,14 +0.89° v5.57 +£0.78°  2.08
S3 9371 +1.39% w314 +£1,212 428 +1.11* 457 +1.27° 1.80
S4 %285 +1.46° w85 +1.860  "™3.00 +1.41*  "$3.42 +1.13*  0.23
S5 ¥1,71 +1.49° %2.00 +1.82° ¥1.42 +0.53° Y1.98 +£0.75° 0.4
F value 3.3¢4 2.99* 9.31* 12.85™
S0 wg 42+1.90° 3.42 +1.61*  "™328 +1.97%  “*3.14 +2.03*  0.67
S1 w3 71 +1.79° 3.57 +2.07° uwg 14 +1.342 8457 £1.90°  0.44
. S2 ¥x2 85 +1,21° 3.42 +1,98% u5.00 +1,15° 44 57 +1.13% 3.43°
Grain S3 i4.85 +0.89° 3.42 £1.13° w400 £1,15% w371 +0.95%  2.46
S4 w3 00 +1.52° 4.00 £1.41° w71 £1.11F  U2.85 +1.21° 1.35
S5 *2.14 +1.67° 3.14 +2.41° *].85 +1.86 %214 +1.86*  0.57
F value 3.09 0.17 4.03* 2.66°
S0 4.28 +1.49° 3.42 +1.90° %257 £1.27°  "™3.71 +£2.05° 1.22
S1 3.57 +2.142 3.42 £0.97° %428 +1.25° U442 +1.3°  0.78
S2 3.00 £1.82° 457 £2.14® U85 +1.34% 500 +1.000 221
Chewiness S3 3.85 +0,89% 3.42 +1.51° v5.00 +1.15% w371 +1.25%° 222
S4 3.71 £1.88° 3.85 +1.46° w271 £1.11°  ™2.71 £1.25% 127
S5 2.57 +1.90° 2,28 +1.88° w].57 +1.13° *.42 +0.78°  0.94
F value 0.83 1.35 9.40" 6.22%*
S0 U442 +1.81° U442 +1.27 w2 57 +1.13° w442 £2.07 231
S1 u4 57 +0.97° U471 +£1.97 55,00 +1.52° U457 £1.51° 0.12
Moistness S2 U471 +0,96%® 385 +1.34° ¥514 +0.69 U428 £0.75%  2.28
S3 %2,85 +1,21° w300 £1.20°%° U428 +0.95° U371 £1.25° 220
S4 w3 14 +1.67° w3 00 +1.52° w271 +1.11° *2.71 £1.25%  0.16
S5 %171 +£1.25° ¥2.00 +1.73 1,28 +0.48° .28 £0.75°  0.64
F value 5.49" 3.06* 15,34 6.34%
S0 4.00 +£2.30° 3.57 £1.277  *2.28 +1.11° 314 £157° 1.41
S1 3.42 +1.39 442 +1.81° U442 £1.13* 428 +1.38° 0.77
S2 3.28 +£1.61° 4.28 +1.70% 9514 +0.89° U557 +£0,78°  4.14*
Overall S3 4.85 +1,25° 3.42 +1.27° U485 +1.21°  ™3.85 +1.21° 2.56
-quality S4 3.42 +1.61° 3.14 +1.67° %300 +1.15° 2,71 +1.25° 0.30
S5 2.00 +1,29% 2.14 +2.03° X128 +0.48° 1,28 £0.75°  0.89
F value 2.42 1.77 15.84** 10.41**

Values are mean+S.D.

24 Duncan’s multiple range test for storage time.

“Z Duncan’s multiple range test for content Sunggumcho powder,

*: p<0.05, * : p<0.01, ** : p<0.001.
S0: 0%, S1: 1%, S2: 2%, S3: 3%, S4: 4%, S5: 5%.
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Table 5. Change in L, a, b color value of various Sunggumchokyongdan stored at room temperature
Storage time 0 24 48 72 (hours)
Treatment L a b L a b L a b L a b
0% 87.13 —1.83 350 8259 —101 555 79.35 —1.90 9.04 8265 —1.68 8.02
1% 45.33 —4.97 15.99 48.63 —5.40 21.43 48,52 —5.41 2395 53.65 —3.78 19.25
2% 37.51 —4.79 16,11 37.17 —4.,63 21.19 4823 —2.87 1251 39.97 —3.11 19.18
3% 38.06 —3.72 1420 28.37 —4.17 2256 31.40 —4.01 2321 4870 —2.59 13.54
4% 34.36 —4.44 1665 30.11 —3.83 18.27 31.77 —3.46 22.18 2847 -—2.72 21.57
5% 30.66 —1.08 13.03 26.59 -—3.83 17.30 28.27 —3.87 20.97 2755 —2.39 22.84
Table 6. Change in L, a, b color value of various Sunggumchokyongdan stored at 0C
Storage time 0 1 2 3 (weks)
Treatment\ L a b L a b L a b L a b
0% 87.13 —1.83 350 77.47 —187 918 8369 —-119 719 7632 —-171 873
1% 4533 —4.97 1599 49.92 -—7.06 21.62 48.25 —6.28 20.08 48.83 —6.43 20.60
2% 37.51 —4.79 16.11 40.00 —6.40 21.39 42.15 —6.75 19.92 42.18 —6.08 19.44
3% 38.06 —3.72 14.20 34.82 —5.94 22.65 42.60 —4.17 14.24 3825 —4.80 17.93
4% 34.36 —4.44 1665 31.79 —6.04 2099 3318 —582 1956 3581 —5.09 15.83
5% 30.66 —1.08 13.03 28.32 —-6.15 21.78 28.66 —6.45 21.78 36.60 —4.35 13.36

Table 7. Correlation coefficients sensory evaluation and rheometer properties of 0 hr of stored room tempera-

ture of Sunggumchokyongdan

COL FLA GRA CHE MOI OVE HAR COH GUM BRI

COL 1.000

FLA —0.539 1.000

GRA 0.376 0.538 1.000

CHE 0.362 0.467 0.855" 1.000

MOI -0.619 0.924* 0.331 0.420 1.000

OVE 0.319 0.608 0.920* 0.810 0.412 1.000

HAR 0.248 0.012 0.209 0.332 0.230 0.072 1.000

COH —0.081 -0.705 -—0.781 —0.910* —0.634 -0.871* —0.093 1.000

GUM 0.008 —0.642 —-0.703 -—-0.810 -0.506 —0.760 0.231  0.924* 1.000

BRI 0.002 —0.642 -0.699 —0.807 —0.507 -—0.760 0.234  0.924** 0.999"  1.000
*: p<0.5, * : p<0.01, ™ : p<0.001.
COL : color, FLA : flavor, GRA : grain, CHE : chewiness, MOI : moistness, OVE : overallquality,

HAR : hardness, COH : cohesiveness, GUM : gumminess, BRI : brittleness,
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Table 8. Correlation coefficients sensory evaluation and rheometer properties of 24 hr of stored room tem-

perature of Sunggumchokyongdan

COL FLA GRA CHE MOI

OVE HAR COH GUM BRI

COL 1.000

FLA 0.654 1.000

GRA 0.597 0.848*  1.000

CHE 0.604 0.879*  0.921* 1.000

MOI 0.631 0.968* 0.824* 0.768

OVE 0.699 0.936"  0.964™ 0.929* 0.909* 1.000

HAR —0.006 —0.012 -—0.505 -0.436 —0.301 1.000

COH -—0.691 -0308 -—0.617 —0.454 —0.332 -—0.516 0.534 1.000

GUM -0.310 -0.112 -0.590 —0.463 —0.074 —0.400 0.909* 0.833 1.000

BRI —0.423 —0.185 —0.636 —0.491 -0.163 —0.464 0.845*  0.902*  0.989™ 1.000

* : p<0.5, * : p<0.01, ** : p<0.001.

COL : color, FLA : flavor, GRA : grain, CHE : chewiness, MOI : moistness, OVE : overallquality,
HAR : hardness, COH : cohesiveness, GUM : gumminess, BRI : brittleness.

Table 9. Correlation coefficients sensory evaluation and rheometer properties of 48 hr of stored room tem-

perature of Sunggumchokyongdan

COL FLA GRA CHE MOI

OVE HAR COH GUM BRI

COL 1.000
FLA 0.961™  1.000
GRA 0.710 0.791 1.000

CHE 0.956™  0.959* 0.868*  1.000

MOI 0.965*  0.989"* 0.723 0.931*  1.000

OVE 0.912*  0.976* 0.818* 0.916*  0.956* 1.000

HAR -0473 -—0.328 -—0.193 —0.250 —0.449 —0.198 1.000

COH —0.340 —0.386 —0.792 —0.587 —0.299 —0.346 —0.372 1.000

GUM —0.187 -—0.068 0.359 —0.017 -0.191 0.096 0.912* —0.316 1.000

BRI -0.234 -0.116 0314 -—0.072 -—0.233 0.056 0.913* —0.268 0.997*  1.000

*: p<0.5, * : p<0.01, ** : p<0.001.

COL : color, FLA : flavor, GRA : grain, CHE : chewiness, MOl : moistness, OVE : overallquality,
HAR : hardness, COH : cohesiveness, GUM : gumminess BRI : brittleness,
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Table 10. Correlation coefficients sensory evaluation and rheometer properties of 1 week of stored 0C of

Sunggumchokyongdan
COL FLA GRA CHE MOI OVE HAR COH GUM BRI

COL 1.000
FLA -0.161 1.000
GRA 0.199 0.925" 1.000
CHE 0.379 0.925* 0.922* 1.000
MOI —0.145 0.941* 0.932" 0.945"* 1.000
OVE —0.072 0.945"*  0.924"™ 0.944™ 0.945* 1.000
HAR -0.211 -0.497 —0516 —0.204 —0.624 —0.486 1.000
COH -0.122 -0598 -—0311 -0.132 -0766 —0.494 0.921* 1.000
GUM —0.245 -—0.522 -—0.513 —0.234 -—0.658 —0.498 0.995"* 0.944* 1.000
BRI —0.246 —0.542 —0.516 -—0.262 —0.673 —0.522 0.994™ 0.942* 0.999™ 1.000

*:p<0.5, *:p<0.01, **:p<0.001.

COL : color, FLA : flavor, GRA : grain, CHE : chewiness, MOI : moistness, OVE : overallquality,
HAR : hardness, COH : cohesiveness, GUM : gumminess, BRI : brittleness.

Table 11. Correlation coefficients sensory evaluation and rheometer properties of 2 week of stored 0C of

Sunggumchokyongdan
COL FLA GRA CHE MOI OVE HAR COH GUM BRI

COL 1.000

FLA 0.819* 1.000

GRA 0.654 0.958*

CHE 0.845° 0.959* 0.922™ 1.000

MOI 0.771 0.991* 0.955"  0.949* 1.000

OVE 0.884* 0.984™ 0.924* 0.987™*  0.965* 1.000

HAR —-0.716 —0.413 —0.144 —0.401 —0.403 —0.467 1.000

COH —0.245 0.296 0.438 0.230 0.392 0.186 0.235 1.000

GUM -—0.608 —0.248 —0.005 —0.252 —0.252 —0.299 0.751 0.450 1.000

BRI —0.583 —0.220 0.023 —0223 —0.225 —0.269 0.747 0.451  0.999™* 1.000
* 1 p<0.5, * : p<0.01, ** : p<0.001.
COL : color, FLA : flavor, GRA : grain, CHE : chewiness, MOI : moistness, OVE : overallquality,

HAR : hardness, COH : cohesiveness, GUM : gumminess, BRI : brittleness,
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Table 12. Correlation coefficients sensory evaluation and rheometer properties of 3 week of stored 0 of

Sunggumchokyongdan
COL FLA GRA CHE MOI OVE HAR COH GUM BRI

COL 1.000
FLA 0.928*  1.000
GRA 0.740 0.811* 1.000
CHE 0.650 0.824* 0.950* 1.000
MOI 0.383 0.630 0.838*  0.934* 1.000
OVE 0.800 0.916* 0.953*  0.971* 0.827* 1.000
HAR -0.529 —0.684 —0.699 —0.706 -0.751 0.659 1.000
COH —0.379 -0.221 0.165 0.251 0.321 0.133 0.234 1.000
GUM -0.380 —0.307 —=0.355 —0.200 -0.244 -—0.19 0.735 0.615 1.000
BRI —0.404 —0.324 -0.374 —0.214 -—-0.248 —0.214 0.735 0.613 0.999"™*  1.000

* : p<0.5, ™ : p<0.01, ** : p<0.001.

COL : color, FLA : flavor, GRA : grain, CHE : chewiness, MOI : moisfness, OVE : overallquality,
HAR : hardness, COH : cohesiveness, GUM : gumminess, BRI : brittleness,

ds e Astz B 9 B5AA A7 /A
AAL A Apols] HBAE S e AoE vy
A,

NV el di

FENF SHXINEE 0%, 1%, 2%, 3%,
4%, 5% Z X g Axsq FEAAL AE
AL =3 =ZAL T2 WA FeAAES A
202 AZAE W E EFNAM 4BAT ARJE
o FoA A el st AHF o 1%, 2%, 3% 4
& 7Zee] 52 3% Y R Overallquality &
A 24N AZNE | FFHA Aol & veh
WA ¢t WEAR] Ade 259 353 AZY
<1 7MY € f9AE Rided 25 A3P e A=
1%, 2%, 3% sRZA @] L & Ryen 353
AZRE e 1% 2%7F F2 =& 3L w4
Ax ZAEFAE 4243, YEAF BF A7t
ZETE LS Zas A, agks bt & Aol
7} 91tk Rheometerd 3= AL AAA) 0% 44
Z 7ol 71 ¥EEo] Rx yrix Aae v
T AFE JeEIAY IEAFNE g AL
2 AFARE WEoe WEFe| e, gummi-
nesst W33 WFZo] AUtk BEHAS} rhe-
ometerZ 3s}e] FABAE Yl AL eyt

a8y AeARA FLASH MOI, FLAS OVEY]
& AAAAE Jeidlen, GRAsE OVE,
GRA3} CHE, CHES} OVE & 4#4& Jeidi
o}, WEAZA FLASH MOI, FLAS} OVE, CHE
s} OVE ¥& 43 #AE vebdla, GRAT MOI,
GRA# OVE, GRAZ CHE £% A4#A4 9] g}

V. &2

1. A AFojAbA, Fol&dAL

2. ol &R): 3o T B9 Hotgel Aztzde
gl g A7, FF2YAHIA, 7(4),
1991.

3 A, G @ FA: gt s, AL
131, 1971.

4. olg % ¢ FHEEZD A4 EH 159, T,
389, 1974.

5 %34 d3Fasg Yirabd 2w, 45,
578, 1976.

6. FEA: WFas WA ANgAN, B,
548, 1976.

7. 28 ¥=4a2) YIFAE NgAA, 453,
546, 1976,

8. #alg: dFaz WA FE5E4, 45T,
204, 1976.



92

10.
11.

12.

13.
14.

15.

16.

17.

. o]&71:

dg8 - Avid - AehH

ZAFTRAY gAY, FFAH,
119, 1930.

HAYg: 2A8AY, FHEA, 45, 1939.
a4 383 WA FEAA, 25T,
318, 1976.
°o]-&-7]:
241, 1930.
WAl A e 8AY, A=A, 335, 1939.
FH4: Fan AMd AFAA, 45D,
530, 1976,

B4 3893 AL AEAA, 459,
486, 1976.

SAY: FIFAFAAL,
1993.

A%, @44 A 2y BE3E 9
23388 A7), BIF=2332x), 8(4),

AN gAY, AL,

AF2 WA}, 257,

18.

19.

20.

21

22.

HolAlo} Rtk iE BT

1992.

AN Ar=, A 2Py BFIE A9
zAy A7(N), #Fxe#48A, 10
(1), 1994.

olAM: xFE A He] ALY & 7]
Ixo] #F A7, ¥IFHYPERRA, 12
(3), 1997.

ol AZ: A, oA, A AFFHER
#2| ol &, 8 &TAL 18, 1982.

Meigaard M. ; Sensory evaluation techniges,
Vol. 1, CRC Press, 45, 1987.

Deman T, M.; Rheology on Texture in Food
Quality, The AVI Publishing Company, Inc,
New York, 588, 1976.

. Malcolm C. Bourne; Texture profile analy-

sis, Food Technology, 62, 1978.



