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Abstract

Proper processing condition of Yukwa(oil popped rice snack) for mass production and pop-
ping mechanism of it were tested with Shinsun{waxy, Japonica type rice) which was excellent
for Yukwa making. Optimum steaming time of dough was 15 min among 4 to 60 min and
reasonable moisture content of the dough before steaming was 48% among 48 to 53% which
had good and fine texture. Acceptable stirring time of steamed dough was not significantly
different among 1 to 4 min, but no stirring with much larger volume was shown very poor
and too soft in texture. At the simplification test of milling method, wet milling was better
then dry milling in expansion rate and high temperature treatment of dough at 60C gave
negative effect on their quality. Extending high temperature treatment of dough, reducing sugars
in the dough increased and it might be caused of starch degradation. In addition of some
other protein sources to dough, Yukwa quality were in proportion to the protein content of
the beans. At the long term storage of the Yukwa base, moisture absorption was different
depending upon RH of atmosphere and the quality of Yukwa was inferior by storage time.
By addition of some alcoholic beverage, such as Makkoli, Soju and Chungju, expansion rate
and their texture were somewhat improved by increasing addition amount of them from 15%
to. 30% on dough{w/w).
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Table 1. Quality characteristics of Yukwa at different cooking time of dough

Time (min)
Character
50 10 15 30 45 60

Expansion rate?’ 4694 9 8.75° 12.87 11.89b 12.35% 11.15°
Brittleness® 19¢ 22b¢ 274 23b¢ 26" 252
Hardness" 7.882 3.93° 1.25¢ 1.16¢ 1.15° 1.30°

DCooking temperature : 100C
2).3).4).8Game as foot notes -2-34) in Table 1.



0 Azzd 2

e

J7He 15~458,08 71Ee A7AHT 19209
2o Agoldont T HA FHALL 1580

HEel +EHY RIUSY
NEel Aol A FRAE F710A 10~15

2ggn 24 aA A A

=, F3de vug Ave Table 29 2},
Z dive Are A4 £EFF FEoA
FelFel Aolzt glont, ofrtolAtd AR E

Peak7-8 2 nlwate] BW, 23 48% +F
oh A 51%9} 53%2 FRETHF Xl v &
oA Aol 7h o] wbEo| FEFreFo] 48% F
oAl 2Hol AWHAL & & AATh

P e

Table 2. Quality characteristics of Yukwa at diffe-
rent moisture content of dough

Moisture content(%)

Character
48 51 53
Expansion ratel’  1093*% 1157% 1179
Brittleness?’ 282 23b 20b
Hardness® 1.18° 1.08° 1112

DExpressed as volume expanded(m¢) per 19 of
solid.

DExpressed by number of peaks on chart of puncture
tested.

YMeasured by puncture test using Instron 1000.

“Values with different letters in the same column
are significantly different(P{0.05)
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Table 3. Quality characteristics of Yukwa made by different stirring time of steamed dough

Time(min)
Character
0 1 3 4
Expansion rate!’ 16.502 ¢ 1151 10.90° 9.70b
Brittleness?’ 29b 36° 352 352
Hardness™ 0.84° 1.442 1.31% 1.74°

D.2.3-98ame foot notes as Table 1.
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Table 4. Effects of high temperiture!’ treatment of dough?’ by different milling methods
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Storage time(hour)

Character Milling method
0 2 3
Expansion rate® Wet milling 13012 ® 6.26" 2.21¢
Dry milling 7.76° 6.66 5.66>
t value 3.759 0.421 9.993* 7
Brittleness?’ Wet milling 222 120 6°
Dry milling 27¢ 17° 10¢
t value 5.000* 2.121 3.207
Hardness® Wet milling 0.91° 0.85b 1.69°
no additio 3.20° 3,524 4.66%
t value 12.071* 14.860* 5.428*
UHigh temperature treatment : 60C
2Added 3% soybean
3-0.9.6083me as foot notes -2-34 in Table 1.
"Values with *marks are significantly different(P<0.05) with the value of same column.
Table 5. Effects of high temperiture treatment of with soaked soybean®
Storage time(hour)
Character Soybean
0 2 4
Expansion rate?’ addition 16912 9 11.62P 7.16¢
no addition 8.222 4.96° 2.97°
t value 11.761* ® 18.053* 3.366*
Brittleness® addition 29¢ 17° 10°
no addition 404 240 13°
t value 7.826* 1.214 1.643
Hardness"’ addition 127 133 1.52
no addition 3.980 8.21° 8.122
t value 6.320* 6.646* 7.275*

DAdded 3% soybean
2.3.4.9Game as foot notes 1234 in Table 1.
6)Same foot notes as Table 6.



T3 AzzAd g

Table 6. Changes of reducing sugar content at
high temperature'’ treatment of dough?’
%(dry basis)

Time (hour)
Soybean
0 2 4

soybean addition 1038 ® 19.84 @ 20.00 *

no addition 038 ¢ 282 630°%

t value 19.835 22331 10911
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Table 7. Effects of some other protein sources on expansion rate of Yukwa

Beans Others
Character Yellow Black Brown Kidney Small white Chestnut Milk
4131V 41.8 26.7 20.2 20.1 35 35
Expansion rate?’ 16,052 ¥ 14.220 14.31° 10.32¢ 6.55% 7.869 6.16°
Brittleness® 382 352 332 33ab 27t 28P 18¢
Hardness? 1.79¢ 1.864 2.044 6.60° 9.18b 9.47% 9.86°

UProtein contents®’ : per 1009 ed : ble portion

2.9.4.5983me as foot notes -234in Table 1.
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Fig. 1. Moisture content of dried Yukwa base

stored at different RH.
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Table 8. Yukwa quality of Yukwa base during storage at different RH

RH 64%
Storage time(week)
Character
0 1 2 3 4
Expansion rate!’ 12374 4 7.68™ 8.54b 7.86" 8.29b
Brittleness?’ 3140 26 24¢ 344 25be
Hardness® 1.71> 3.807 483 4.04% 3.782
RH 93%
Storage time(week)
Character
0 1 2 3 4
Expansion rate!’ 1238 4 9.20P 9.62" 8.34" 9.02
Brittleness?’ 31° 25b 22b 12¢ 19®
Hardness® 1.71¢ 4.29¢ 4.95¢ 9.554 6.79"

D.2.3.983me foot notes as Table 1.
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Table 9. Quality characteristics of Yukwa at different alcoholic liquor content

Added 15% alcoholic liquor

Alcoholic liquor

Character

No addition Makkoli Soju Chungju
Expansion rate!’ 15.00°0 14.18 15.621 14.77¢
Brittleness?’ 294 34¢ 324 344
Hardness® 1.10 1.31 1.12¢ 1.137
Added 30% alcoholic liquor

Alcoholic liquor

Character

No addition Makkoli Soju Chungju
Expansion rate!’ 17.89¢ 4 17.03 18.70¢ 18.23¢
Brittleness?’ 372 342 418 372
Hardness® 1.33% 1.38° 1.44% 127

D.2.8Game foot notes as Table 1.
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