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Abstract

Yukwa samples, made with additions of 0, 10, 20, and 30% Rubus coreanus Miquel extract, were puffed by different
puffing methods(convection oven, microwave oven, and fryer) and were then examined for quality characteristics such
as moisture content, expansion rate, color, hardness, and sensory qualities, in order to determine the optimal ratio of
Rubus coreanus Miquel extract in the formulation and the optima expansion of Yukwa. The moisture contents of
Yukwa base increased as the level of Rubus coreanus Miquel extract increased. And the Yukwa puffed by convection
had higher moisture than the samples puffed by microwave oven or frying, with the exception of the sample containing
20% Rubus coreanus Miquel extract. When comparing the expansion rates of samples, no significant differences were
found between the control and extract-containing samples puffed by convection, microwave, and frying methods,
respectively. However, the sample puffed by frying had the highest expansion rate, whereas the convection-,
microwave-puffed samples showed no significant differences. In the convection-, microwave-, and fryer-puffed
samples, lightness and yellowness decreased, but redness increased, as the level of Rubus coreanus Miquel extract
increased. And the sample puffed by microwave oven had greater lightness as compared to the samples puffed by
convection and frying. In terms of hardness, no significant differences were found the control and extract-containing
samples puffed by convection and microwave methods. However, hardness was maximal in the sample puffed by
convection and lowest in the sample puffed by frying, in which it increased according to the addition of Rubus coreanus
Miquel extract. In the consumer acceptance evauations and characteristics intensity rating tests, the samples puffed
using convection and microwave methods showed higher scores for the majority of evaluated characteristics as
compared to the samples puffed by frying. And the samples containing Rubus coreanus Miquel extract obtained fairly
good scores. In conclusion, the results indicate that additions of 10~ 20% Rubus coreanus Miquel extract are optimal
for Yukwa that is puffed by convection and microwave methods, as this range provides good physiological properties
and reasonably high overall consumer acceptability.
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Table 1. Formula for Yukwa prepared with Rubus coreanus

Miquel extract (unit: g)
Rubus coreanus Miquel extract(%
Ingredients . 0
0 10 20 30
Glutinous rice” 300 300 300 300
Soybean 9 9 9 9
Soju 19.5 195 19.5 195
Soy oil 75 75 75 75
Water 20 60 30 0
Rubus coreanus
Miquel extract? 0 0 60 0

Y Moisture content of glutinous rice = 35.79%.
? Moisture content of Rubus coreanus Miquel extract = 76.22%.
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Table 2. Operation condition of texture andyzer for Yukwa pre-
pared with Rubus coreanus Miquel extract

Mode Measure force in compression
Option Return to start
Sample size 5x5%x05 cm

Load cell 25 kg

Pre-test speed 2.0 mm/s

Test speed 3.0 mm/s

Post-test speed 10.0 mnv/s

Distance 100%

Force 100 g

Trigger type Auto-10 g

Data acquisition rate 400 pps
Accessory 3-Point Bending Rig(HDP/3PB)
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Table 3. Moisture content of Yukwa dough and Yukwa base
prepared with Rubus coreanus Miquel extract
(unit: %)
Rubus coreanus Miquel extract(%)
0 10 20 30
Yukwa dough” 45.62+0.08" 47.39+0.06° 48.47+0.04° 49.81+0.04*
Yukwa base”  11.39+0.20° 11.64+0.23" 11.65+0.21° 12.03+0.40°

b Mean+S.D.(n = 5).

? Mean*S.D.(n = 15).

Means in a row not sharing a common superscript letter(s) are signi-
ficantly different(p < 0.05).

Table 4. Moisture content of Yukwa prepared with Rubus
coreanus Miqud extract using different puffing process

(unit: %)
Rubus coreanus Miquel extract(%)
0 10 20 30
Corc‘:\’/ﬁ'on A6.86+1.38%° A6.42+1.32° 46114073 A7.32+1.20°

Microwave g
oven
Fryer  ©4.87+1.30° ®3.11+0.87° °2.85+1.20° ©3.34+1.08°

Mean+S.D.(n = 28).

Means with different small character superscripts in each row are
significantly different(p < 0.05).
Means with different large character superscripts in each column are
significantly different(p < 0.05).
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Table 5. Expansion rate of Yukwa prepared with Rubus coreanus
Miquel extract using different puffing process

(unit: %)
Rubus coreanus Miquel extract(%)
0 10 20 30
Convection g NSI) B B B
Ve PeTra67 7144227 B712+222  B597+167
M'g\g";&ve B745+216"°  BE374255 B740+145 B708+220

Fryer 10574243 #1236+370 "“1355+473 *1083+323
Mean+S.D.(n = 8).
Means with different large character superscripts in each column are
significantly different(p < 0.05).
" NS = Non-Significant.
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Table 6. Color of Yukwa prepared with Rubus coreanus Miquel extract using different puffing process

Rubus coreanus Miquel extract(%o)

0 10 20 30
L 849.66+3.66° AB39.96+4.35 €33.94+2.16° €31.06+3.25°
Convection oven a €.1.03+0.30" B5.56+0.83° A7.97+1.28° £8.40+0.90*
b 6.79+1.75° ®3.04+1.53" B2.76+2.07% B2.15+1.88°
L A51.99+1.77% A41.11+2.22° A37.60+3.21° A34.3243.07°
Microwave oven a ®.0.80+0.33" AB.91+0.81° B7.26+1.69° 58.000.85°
b €3.67+0.65° €0.99+0.34 €0.53+0.41° €0.15+0.49"
L 44.16+2.25% 538.83+4.04° B34.93+1.21° B32.17+1.15°
Fryer a A.0.45+0.27° €4.,32+0.66° ©5.96+0.95° 6.88+0.77°
b 55.81+2.61° A4.43+1.43° A3.47+1.76° A2.76+1.65"

Mean£S.D.(n = 52).

Means with different small character superscripts in each row are significantly different(p < 0.05).
Means with different large character superscripts in each column are significantly different(p < 0.05).
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Table 7. Hardness of Yukwa prepared with Rubus coreanus Miquel extract using different puffing process (unit: g)
Rubus coreanus Miquel extract(%o)
0 10 20 30
Convection oven A1192.35+369.79"%" #1236.99+368.30 #1270.84+469.03 #1079.49+372.81
Microwave oven B766.72+131.00"° $713.46+304.45 8771.12+315.93 8778.65+199.11
Fryer $71358+197.76 8597.70+167.59 $605.19+192.08" ©550.55+177.91°

Mean+£S.D.(n = 32).

Means with different small character superscripts in each row are significantly different(p<0.05).
Means with different large character superscripts in each column are significantly different(p < 0.05).

NS = Non-Significant.
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Fig. 1. Photograph of Yukwa prepared with Rubus coreanus
Miquel extract using different puffing process
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Table 8. Consumer acceptance for Yukwa prepared with Rubus coreanus Miquel extract using different puffing process

Rubus coreanus Miquel extract(%o)

0 10 20 30
Color NSD6.09+1.27° 55.14+1.43" 85.40+1.45" 85.42+1.76"
Convection oven Flavor A5.94+1 37 NS5 44+1.39° A5.57+1.30" A5.40+1.65"
Crispness "6.09+1.55° NS5 54+1.61° A5, 75+1.56™ A5.63+1.65°
Overall acceptability 16.04+1.43* N%5.43+1.50 A5.57+1.40° A5.50+1.61°
Color 6.31+1.52% A5.86+1.50" A5.94+1 50% A5.98+1.60%
Microwave oven Flavor A5.60+1.44"° 5.59+1.43 A5.77+1.51 A5.45+1.58
Crispness 85.40+1.55™° 5.25+1.56 AB5.48+1.62 A5.29+1.59
Overdl acceptability B5.50+1.52N° 5.30+1.46 A5.61+1.54 A5.32+1.65
Color 6.16+1.61% 54.79+1.69° 85.17+1.28" 55.04+1.65"
Erver Flavor 85.00+1.76™° 5.25+1.68 85.13+1.60 84.93+1.65
y Crispness ®5.25+1.66 5.38+1.67° ®5.10+1.66° B4.45+1.78"
Overall acceptability ©4.99+1.74"° 5.15+1.70 B5.07+1.58 B4.73+1.65

Mean£S.D.(n = 122).

Means with different small character superscripts in each row are significantly different(p < 0.05).
Means with different large character superscripts in each column are significantly different(p < 0.05).

NS = Non-Significant.
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Table 9. Characteristic intensity rating for Yukwa with Rubus coreanus Miquedl extract using different puffing process

Rubus coreanus Miquel extract(%)

0 10 20 30

Sweetness NS5 14+1.78% B4.84+1.91° 55.11+1.77° NS5.44+1.80%

Strawberry taste B1.88+1.45" A3.94+2.09° A4.69+2.09° A5 .50+1.92%

Convection oven Oily taste 84.40+1.86° B3.66+1.76° B3.93+1.75 B3.81+1.67°
Stickiness N35.32+41.93° NS4 71+1.97° N4 85+1.63 85.07+1.74%
Off-flavor 52.99+1.86° B3.25+1.71% B3.27+1.807 N3 57+1.89°

Sweetness 5.31+1.78"° AB5.20+1.55 AB5.41+1.68 5.28+1.74
Strawberry taste A2.32+1.82° 4.05+1.80" A5.17+1.98* AB5.1142.14°

Microwave oven QOily taste ®451+1.93"° £4.01+1.90 £4.11+1.94 $4.03+1.99
Stickiness 5.20+1.76"° 5.14+1.91 4.97+1.74 54.98+1.78

Off-flavor B3.41+1.93"° AB352+1.85 F342+2.08 3.61+2.04

Sweetness 5.38+1.92"° A5.44+1.82 A5.82+1.65 5.64+1.80

Strawberry taste AB214+1.70° 83.20+2.00° B3.7242.09% B4.47+514°

Fryer Oily taste A5.45+2 32" A5.4142.22 A5.30+2.21 A5.48+2.27
Stickiness 5.03+1.96" 4.96+1.94° 5.30+1.87° A5.96+1.91°

Off-flavor A4.01+2.17"° A3.97+2.07 4.03+2.06 4.00+2.11

Mean+S.D.(n=122).

Means with different small character superscripts in each row are significantly different(p<0.05).
Means with different large character superscripts in each column are significantly different(p<0.05).

1)NS=Non-Significant.
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