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Abstract

This study was conducted to examine the effects of additives and drying methods in Yukwa’s manufacture.
Additives had significant effects on hardness, and bean water and bean powder added group rated better
than the baking powder and boiled bean added group. Sensory evaluation test showed that bean water and
bean powder added group produced higher desirability. Drying methods had significant effects on all attributer
of sensory evaluation, natural drying and incubative plate drying produced higher uniformity, denseness and

overall desirability.
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Table 1. Experimental conditions by different additives
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(Soaking: 10 days)

No. Number of Glutinous rice Rice wine Additives
beating (times) powder (cup) (ts)

1 240 3ip 5 Bean water: 9 ts

2 240 3y, 5 Bean powder: 2 ts

3 240 31, 5 Baking powder: 2 ts

4 240 3 5 Boiled bean: 2 ts

Table 2. Experimental conditions by various drying methods and by drying hours

(Soaking: 10 days, Number of beating: 240 times)

No Drying methods Glutinous rice Rice wine Bean water
and hours powder (cup) (ts) (ts)

5 Natural drying 3y, 5 9

6 40 oven: 12 hours 3y, 5 9

7 : 24 hours 3, 5 9

8 Incubative plate (407) 31 5 9
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Table 3. Changes in texture of Yukwa by additi-
ves

Treat- Hardness* Peak
ment Additives (Kg/cm?)  number**
(No)

1 Bean water 122*+0.29 14.0* 255
2 Bean powder 1.15°+0.15 15.2+9.54
3 Baking powder 295°+0.11 102+ 586
4 Boiled bean 294"+ 0.37  13.8+3.84

Level of significance $<0.001 $<0.05

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

Table 4. Changes in texture of Yukwa by drying me-
thods and hours

Treat- Drying method  Hardness* Peak
ment and hours (Kg/cm?)  number**
(No)
5 Natural drying 154+ 035 13.8+4.27
6 40T oven 12 217+ 026 13.8+4.76
hours
7 40 oven 24 2.78+123 941404
hours
8 Incubative plate 149+023 144%518
(407)
Level of significance 0.0626 0.3155

* **Values are expressed meant standard deviation
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Fig. 2. Appeérance of Yukwa by different drying
Fig. 1. Appearance of Yukwa by various additives. methods and hours.

(bean water (bean powder)

(baking powder) (boild bean)

Fig. 3. Microstructural image analysis of Yukwa by additives.
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Fig. 4. Microstructural image of Yukwa by drying methods and hours.
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Table 5. The value of image analyzer by additives
Treatment Hole Perimeter! Hole area? .
Additi Fract. *
(NO) 1tives (NO) (pm) (pmz) ractarea
1 Bean water 98¢ 11.5¢ 2368.7¢ 0.0001°
2 Bean powder 56¢ 28.9° 9871.7" 0.0003*
3 Baking powder 66° 17.5¢ 5461.8° 0.0002°
4 Boiled bean 41¢ 38.7¢ 1784747 0.0002°
Level of significance $<0.001 $<0.001 $<0.001 $<0.05
sbedValues with different letters in a same column are significantly different
!Hole perimeter/Hole number, 2Hole area/Hole number, *Fractarea/Hole number
Table 6. The value of image analyzer by drying method and hours
Treatment Drying methods Hole Perimeter! Hole area’ Fractarea®
No) - and hours (No) (um) (um?*)
5 Natural drying 80° 18.1° 4431.2¢ 0.0001°
6 40T oven 12 hours 40¢ 29.5¢ 17385.6" 0.0005°
7 40C oven 24 hours 84° 15.2° 3876.5¢ 0.0001¢
8 - Incubative plate (40C) 51° 26.2¢ 11842.2" 0.0002°
Level of siggnificance $<0.001 $<0.05 p<0.001 p<0.05
sb¢Values with different letters in a same column are significantly different
'Hole perimeter/Hole number, *Hole area/Hole number, ®Fractarea/Hole number
Table 7. Sensory scores by various additives
Treat- Uniformity Tenderness Denseness Volume Overall
ment Additives (M+ SD) (M= SD) M+ SD) (M= SD) desirabiliy
(No) (M SD)!
1 Bean water 14.1°+ 2.7 5.6t 3.6 6.9+ 3.8 106+ 2.8 414+ 71
2 Bean powder 13.9°+ 2.8 135+ 3.8 13.9°+ 2.6 81+4.2 38.1°+ 75
3 Baking powder 4.8+ 29 11.9°+ 1.8 13.7°+ 1.9 14.1£43 18.1"+ 3.9
4 Boiled bean 7.8°+ 25 7.2°+ 0.4 43"+ 1.4 109+ 0.8 264"+ 4.4
Level of significance $<0.001 $<0.001 $<0.001 0.1038 $<0.001

*»Values with different letters in a same column are significantly different

M= SD: Meant Standard deviation
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Table 8. Sensory scores by drying methods and hours
Treat- Drying methods Uniformity ~ Tenderness  Denseness Volume Overall
ment and hours M+ SD) M= SD) M+ SD) M+ SD) desirabiliy
(No) (M= SD)!
5 Natural drying 456°+ 55 50.6°+ 2.8 41.7°+ 89  294**+38 383+ 125
6 40T oven 12 hours 12.2¢+ 45 5.0t 45 11.7°+49 2722+ 98 94"+ 84
7 40T oven 24 hours 1394109  26.1°+44 189+ 69  40.0° £96 186°+ 48
8 Incubative plate (40C) 322"+ 70 15.6°t 3.8 38944  206° £51 21.1°+ 84
Level of significance $<0.001 $<0.001 $<0.001 $<0.05 $<0.001

*Values with different letters in a same column are significantly different

1M+ SD: Meant Standard deviation
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