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Abstract

The purpose of this study was to develop new method for the manufacture of Yukwa, a Korean oil-puffed rice snack
with a soft texture, using afar infrared ray electric roaster. The Yukwa base is traditionally expanded using oil, but the
Yukwa base tends to develop unpleasant rancid odors or off-flavors during storage. In this study, the DPPH radical
scavenging activity of mugwort powder was evaluated. Baked and fried Yukwa samples were added with 0.5, 1.0, 1.5,
and 2.0% of mugwort powder and left untreated as a control, and then tested for moisture content, expansion rate, color,
hardness, and sensory evaluations. The samples with higher concentrations of mugwort powder, evidenced a more
profound tendency toward DPPH radical scavenging activity. The moisture content of Yukwa dough tended to increase
with the addition of mugwort powder. As the mugwort powder content increased, the moisture contents of the Yukwa
base and the Baked Yukwa increased. The moisture content and expansion rates of the fried Yukwa did not differ
significantly. The samples containing the mugwort power evidenced a lower expansion rate than was observed in the
control group. The lightness of the baked and fried Yukwa was reduced with increased mugwort powder content. The
greenness of the baked and fried Yukwa was at a minimum upon the addition of 2.0% mugwort powder. The yellowness
of the baked Yukwa did not differ significantly between the samples. As the mugwort powder content increased, the
yellowness of the fried Yukwa increased. The hardness of the baked and fried Yukwa tended to increase with the
addition of mugwort powder. In the sensory evaluations, the baked Yukwa scored higher than the fried Yukwa, and all of
the sensory characteristics of baked Yukwa scored highest in the samples without mugwort powder, but also scored
fairly well with 1.0 and 1.5% mugwort powder. In conclusion, these results demonstrated that 1.0~ 1.5% of mugwort
powder should be added to Yukwa baked in a far infrared ray electrical roaster in order to optimize physiological
functions and keep overall acceptability reasonably high.
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Table 1. Formula for Yukwa prepared with mugwort powder
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Table 2. Operation condition of texture anayzer for Yukwa
prepared with mugwort powder

(unit: g)
. Mugwort powder (%)
Ingredients 0 05 10 15 20
Glutinous rice” 300 300 300 300 300
Soybean 9 9 9 9 9
Soju 42 42 42 a2 a2
Water 42 4243 4285 4328 4371
Mugwort powder? 0 107 215 322 429

Y Moisture content of glutinous rice = 35.32%.
* Moisture content of mugwort powder = 9.60%.
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Mode Mesasure force in compression
Option Return to start
Sample size 5x5x%x0.5 cm

Load cdll 25 kg

Pre-test speed 2.0 mm/s

Test speed 3.0 mm/s

Post-test speed 10.0 mm/s

Distance 100%

Force 100 g

Trigger type Auto-10 g

Data acquisition rate
Product and product data

400 pps
3-Point Bending Rig(HDP/3PB)
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Table 3. DPPH radica scavenging activity of mugwort powder
(unit: %)

50 ppm 100 ppm 250 ppm 500 ppm 1000 ppm

BHA 9224 9290 9401 9467 94.32
a-Tocopherol 89.11 9207 9370 9374 95.73
Mugwort powder 8158 80.12 86.03  90.52 91.23
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Table 4. Moisture contents of Yukwa dough, Yukwa base, baked Yukwa, and fried Yukwa prepared with mugwort powder

(unit: %)
Mugwort powder (%)
0 05 1.0 15 20
Yukwa dough 52.89+0.39% 53.25+0.07" 53.38+0.08" 53.18+0.07" 53.31+0.03°
Yukwa base 14.59+0.77% 15.40+0.36" 15.64+0.69° 15.85+1.13" 16.36+0.67°
Baked Yukwa 4.20+0.98" 4.65£1.19% 4.77+1.08% 5.07+1.32% 571+1.62°
Fried Yukwa 7.48+1.13"Y 6.32+1.44 6.42+1.27 6.89+1.10 7.36+1.05

Mean+S.D.(n=15). Means in a row not sharing a common superscript letter(s) are significantly different(p < 0.05).

" NS=Non-Significant.
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Table 5. Expansion rate of baked and fried Yukwa prepared
with mugwort powder (unit: %)

Mugwort powder(%)
0 05 1.0 15 20
Baked Yukwa 871+20° 790+46% 732+182% 612+114% 447+168°
Fried Yukwa 903+233“) 990+466 909+161 803+493 647+558

MeanS.D.(n=6). Means in a row not sharing a common superscript
letter(s) are significantly different(p < 0.05).
Y NS = Non-Significant.
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Table 6. Color of baked and fried Yukwa prepared with mugwort powder

Mugwort powder(%)

0 05 1.0 15 2.0
L 58.80+2.43 52.26+2.01° 50.29+2.30° 46.38+3.61° 30.47+5.83°
Baked Yukwa a -1.10+0.2° -1.31+0.29° -1.01+0.46° -1.26+0.19" -0.49+1.26%
b 8.81+4.06"Y 9.06+2.95 10.29+1.91 9.21+1.04 8.90+1.32
L 49.41+2.34% 45.69+3.01° 42.17+3.69° 36.53+2.81° 33.22+1.18°
Fried Yukwa a -0.73+0.43° -0.90+0.37™ -0.99+0.33° -0.79+0.21% -0.23+0.40°
b 6.49+3.33° 7.16£2.12* 7.73:1.81% 7.73+1.81% 8.24+35

Mean+S.D.(n=39). Means in a row not sharing a common superscript letter(s) are significantly different(p < 0.05).

" NS = Non-Significant.
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Table 7. Hardness of baked and fried Yukwa prepared with mugwort powder (unit: g)
Mugwort powder(%6)
0 05 10 15 20
Baked Yukwa 1134.88+434.59° 1332.44+399.34° 1302.94+490.08° 1672.23+594.72° 2121.89+710.99°
Fried Yukwa 1043.14+58.70° 1331.99+110.30° 1379.15+139.74° 1338.31+123.18" 1660.60+102.82°

MeanS.D.(n=30). Means in a row not sharing a common superscript letter(s) are significantly different(p < 0.05).
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7S 377~431% YEPHOH(p<0.05), 7 E(hardness) f342] w2 BHastringency)? F-Z3HeE gk (off-flavor) 2]
£ x| 2970|103, & £ H/REELS 2.85~3.63 B dExTH & Y J7E el fo4<l Ak

o7 Yeht} & B 05% A7kt AlQsta & B A o7} YA ksith vRIgE HE(crunchy)E 20|
7HEES 755U dERTREY fojFoR =A HIlbE 3.28% 7P Wty & B WIS 347~4.18F U
SAT H o]ste] ¥ HE4E YERAtHp < 0.05). T Bl g2t & 22 Ve EAAEE 9%

& kel a4k SHsavory teste)? AAIH<] 7] 2 5 (over- oF EA FIFEAAN HF olgte] @ HFE e
al acceptability)= & % H7bgo] FIVIETE folF HWATHp < 0.05). ololl & AX(dicky)e] 54 == o
02 adte ATS EAAT Ht ol & e Z7d & B 7REE el o]l Ao)rt UERA|

B UERIRlI(p<008), olshs WHIE WX Ak % agkon], W olgel o HSE Uehilth & WA

B bl SR fojFoE ke Ade B (mugwort flavor)= t&Tto] 22302 7P yigkar, & &
SARE Bt olske] B HaE YERIUTH(p < 0.05). o Hyteke] E/1E Zlele AL BHYon & B

Table 8. Consumer acceptance for Yukwa prepared with mugwort powder
Mugwort powder(%o)

0 05 1.0 15 2.0

Color 6.36+1.24% 5.33+1.34™ 5.47+1.33° 5.35+1.49™ 5.04+1.56°

Flavor 6.15+1.51° 5.60+1.50° 5.67+1.30° 5.32+1.59" 4.89+1.53°

Baked Hardness 6.35+1.38° 5.69+1.16° 5.70+1.28° 5.55+1.26° 4.44+1 55°
Yukwa Savory taste 6.19+1.46 5.75+1.26" 5.64+1.28™ 5.27+1.44% 4.96+1.50"
ac%g;:i ty 6.33+1.47% 5.87+1.31° 5.73+1.47° 5.51+1.45" 4.70+1.69°

Color 5.20+1.62% 458+1.47° 4.73+1.47® 4.85+1.80% 4.64+1.80°

Flavor 3.36+1.62° 3.77+1.59™ 4.05+1.56% 4.31+1.88° 4.09+1.82%

Fried Hardness 2.97+1.53% 2.85+1.71° 3.38:1.64% 3.63+1.92° 3.59+1.84°
Yukwa Savory taste 352+1.79° 3.64+1.62° 3.82+1.73% 4.18+1.85% 4.19+1.80%
acgg;:i ty 3.10+1.64° 3.28+1.58" 3.57+1.60% 3.99+1.87 4.06+1.82°

Mean+S.D.(n=102). Means in a row not sharing a common superscript letter(s) are significantly different(p < 0.05).
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Table 9. Characteristic intensity rating for Yukwa prepared with mugwort powder

Mugwort powder(%)

0 0.5 1.0 15 2.0
Astringency 2.03+1.64° 2.40+1.54" 2.76+1.69™ 3.23+1.93* 3.58+2.06°
Crunchy 5.25+2.05"Y 5.38+1.86 5.28+1.76 5.32+1.66 5.05+1.87
Eﬁ Sticky 4.02+2.1%° 4.03+1.77° 4.38+1.73" 4.77+1.79° 6.31+2.06°
Mugwort flavor 1.98+1.73° 3.03+1.89" 3.90+1.72° 4.71+1.78° 5.38+2.09%
Off-flavor 2.37+1.80° 2.62+1.69" 2.71+1.62" 3.08+1.71% 3.41+1.88°
Astringency 2.93+2.13"° 3.07+1.99 3.05+2.08 3224205 354+2.20
_ Crunchy 3.28+2.28° 347+2.39™ 3.74+2.30%° 4.18+2.43* 4.13+2.21*
\(FL:stda Sticky 5.11+2.42N° 5.38+2.38 5.33+2.22 5.74+2.13 5.28+2.21
Mugwort flavor 2.23+1.75° 3.40+2.09° 3.87+2.05° 451+2.12* 4.85+2.32°
Off-flavor 4.25+2 52 3.90+2.22 4.05+2.15 3.89+2.15 3.95+2.13
MeanS.D.(n=102). Means in a row not sharing a common superscript letter(s) are significantly different(p < 0.05).
1)NS=Non-Significant.
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