KOREAN J. DIETARY CULTURE 75
Vol. 10, No. 2 (1995)

23 Z2lHe| EF sl T AT()
—&atel £E1Ztn Belx|7| HeE SHe=E -

HEF - &1 - wiEy
AMAATNE AFgds, * At 2F Sy
(19953 2¢ 3d9 #HP

Studies on Optimum Conditions for Experimental
Procedure of Yukwa (I)
—On the soaking time of glutuous rice and the number of beating—

Hyeong-Ju Jeon, Kyung-Hee Sohn* and Hyun-Kyung Park*
Department of Food and Nutrition, Seoil College
*Department of Food and Nutrition, Yonser University
(Received February 3, 1995)

Abstract

This study was attempted to standard Yukwa reciptes by proposing optimal conditions for soaking time
and the number of beating. Soaking time and the number of beating had effects on the number of peak,
implying that 15 days of soaking time at 15C and 160 times of beating would be required. In Yukwa's microst-
ructural image, the better groups were over 15 days of soaking time and as number of beating increased,
the appearance improved. The longer soaking time, the better tenderness and expansion volume. The number
of beating had significant effects on all sensory evaluation except volume. Response surface model showed
that the optimal condition would be at least 15 days of soaking and 319 times of beating.
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Table 1. Experimental conditions by different soaking
times of soaking time .
(Number of beating: 240 times)

No. Temp. Soak- Glutinous Rice Bean

(© ing rice wine water

(days) powder (TS) (TS

(Cup)

1 0.08 31, 5 9
2 5 31, 5 9
3 10 31, 5 9
4 15 15 31, 5 9
5 20 31, 5 9
6 25 31, 5 9
7 30 31, 5 9
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Table 2. Experimental conditions by number of bea-

ting of number of beating (Soaking: 10 days)
Number Glutinuous Rice  Bean
No  of beating rice powder wine water
(times) (Cup) (TsS) (TS)
8 80 3y, 5 9
9 160 31, 5 9
10 240 3 5 9
11 320 3y, 5 9
Glutinous rice
\
Steeping in distilled water
\:
Milling Addition of rice wine
Miiing and bean water
| « Steaming during 25 mins
Beating
i < Molding and cutting
Drying
|
Frying
\
Yukwa base

Fig. 1. Flow chart for Yukwa manufacture.
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Table 3. Changes in texture of Yukwa during soa-
king
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Treat- Temp. Soak-  Hardness* Peak )
ment ©) ing (kg/cm?) number** Table 4 Changes in texture of Yukwa by number
No) (days) of beating
1 008 310 £015 136° +6.35 Treat- -~ Number — Hardness® Peak
2 5 205 029 136" +187 ment  of beating  (Kg/em) — number
3 10 178 £039 140° +4.12 (No)  {times)
4 15 15 122° £0.15 15.6™+2.79 8 80 2222+ 024 10.0° £255
5 20 1.09*°+ 0.08 20.4*+ 7.98 9 160 586"+ 1.53  13.0**+9.54
6 25 0.88* £0.09 226° +£1.52 10 240 146°+0.20 19.6*°+5.86
7 30 078 £0.11 214* £3.29 11 320 1.31°+ 031 222 +3.84
Level of significance $<0.001 $<0.001 Level of significance $<0.001 $<0.05

***Values are expressed meant standard deviation
abValues with different letters in a same column are
significantly different.

***Values are expressed meant standard deviation
“bValues with different letters in a same column are
significantly different

- (.8 days)

(5 days)

(15 days)

Fig. 2. Microstructural image of Yukwa by soaking time.

(30 days)
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Fig. 3. Microstructural image of Yukwa by number of beating.
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Table 5.-The value of image analyzer by soaking times
Treatment Temp. Soaking Hole Perimeter! Hole area’ Fractarea®
(No) (© (days) (No) (um) (pm?)
1 0.08 20# 136.4 70093.9 0.0019°
2 5 50¢ 345° 11352.4¢ 0.0003¢
3 10 84° 15.3° 4187.5¢ 0.0001°
4 15 15 96° 119 2943.3¢ 0.0001¢
5 20 83° 16.0%¢ 4118.2¢ 0.0001¢
6 25 84° 12.3° 3412.5¢ 0.0001¢
7 30 57 2758 47047.7° 00225
Level of significance $<0.001 $<0.001 $<0.001 $<0.001
abedetValues with different letters in a same column are significantly different
'Hole perimeter/hole number, ?Hole area/hole number, 3Fractarea/hole number
Table 6. The value of image analyzer by number of beating
Treatment Number of Hole Perimeter! Hole area’ Fractarea®
(No) bearing (times) (No) (um) (um?)
8 80 29° 51.3° 35750.3 0.0019
9 160 59 19.9° 8471.5° 0.0003¢
10_ 240 18¢ 173.4° 140187.9° 0.0038*
11 320 42° 4.7 17050.4° 0.0005¢
Level of significance $<0.001 $<0.001 $<0.001 $<0.001
sbedValues with different letters in a same column are significantly different
'Hole perimeter/hole number, 2Hole area/hole number, *Fractarea/hole number
Table 7. Sensory evaluation scores of Yukwa by soaking times
Treat- Temp. Steep- Flavor = Tenderness Denseness Volume  Graininess Crispness Overall
ment © ing (M= SD) (M= SD) (M+ SD) M=+ SD) M+ SD) M+SD) (M+SDh)!
(No) (days)
1 008 308+ 97 233+ 40 308t 65 30.0"+89 275+ 99 350°t 99 30.0v+83
2 5 308t 83 175t 69 375t 76 258 +62 258t 55 34.2:t 24 300*b:t86
3 10 41.7£115 317+ 74 350t 54 35.0>+99 333t 7.6 34.2°+ 83 375 +86
4 15 15 375+ 82 19.2¢+10.1 325+134 24.2° £+68 250+ 45 383+ 72 304**+85
5 20 341+ 95 342+ 77¢ 383+ 25 225 +94 317+ 68 40.0°t 76 375 +69
6 25 392+ 63 450°+ 54 325+ 94 40.0*+99 275+ 89 30.0°t 83 413 +47
7 30 2251138 57.5'+ 1.8 20.0+125 533 +29 392+160 125°t142 27.9*°+98
Level of significance 0.0514 $<0.001 0.0631 $<0.001 0.1979 $<0.001 $<0.001

*bedefValues with different letters in
M=+ SD: Meanz Standard deviationy
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Table 8. Sensory evaluation scores of Yukwa by number of beating

BRI A LR

Treat- Number Uniformity Tenderness Denseness Volume Overall
ment of bearing M= SD) (M= SD) (M= SD) M= SD) desirability
(No) (times) (M= SD)!

8 80 122+ 55 18.3°+ 6.7 25.0°+ 3.6 322+ 13 17.8°+ 105

9 160 294°+ 24 3332+ 3.1 7.8+ 3.7 30.0+9.8 284°t 65

10 240 31.1°+ 66 339°+£32 31.3*+ 39 256+ 5.8 314t 7.2

1 320 3722+ 49 38.3*+ 89 27.8°+ 41 322+21 386+ 55
Level of significance $<0.001 $<0.001 $<0.001 0.4037 $<0.05

3 Values with different letters in a same column are significantly different
M+ SD: Meant Standard deviation

Table 9. Regression analysis of response surface model

Attribute Model Level of significance
Hardness* Y:=2.19—0.99(X1)+0.07(X2) + 0.71(X1") — 1.08(X2?) $<0.001
Peak Number* Y,=12.87+5.55(X1) — 0.41(X2)+ 2.33(X1%) + 3.12(X2?) $<0.05
Tenderness** Y:=31.12+17.52(X1) — 2.12(X2)=5.39(X1%) + 2.55(X2?) $<0.001
Denseness** Y,=18.28—3.26(X1)+7.01(X2) — 9.82(X1%) + 10.63(X2%) $<0.005
Volume** Y;=32.37+12.57(X1)— 2.75(X2) + 7.56(X1%) — 0.94(X2%) $<0.001
Overall Desirability** Ys=25.87+2.86(X1)+ 4.26(X2) — 10.91(X1%) 4 8.24(X2%) $<0.05

*The dependent variable ‘Y’ is the characteristics of Yukwa
**The dependent Variable ‘Y’ is the sensory evaluation
Variables for actual level are ‘X1’ (soaking days) and ‘X2’ (number of beating), respectively

Table 10. The optimum condition of soaking time
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