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Effects of Quality Characteristics and Antioxidant Activities of Yukwa
Added with ‘Donganme’ Sorghum Bran Powder and Extracts
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Mi Seon Jeong, Tae Wook Jung, Young Ho Yun, and In Seok Oh

Department of Functional Crop, NICS, RDA

ABSTRACT This study investigated the quality characteristics and antioxidant activities of Yukwa added with
‘Donganme’ sorghum bran powder and its extracts. ‘Donganme’ variety has the highest antioxidant activity among
sorghum varieties in Korea. The added contents of sorghum bran to Yukwa were 1% and 5% bran powder of ‘Donganme’
(BPD 1% and 5%) as well as 0.1%, 0.5%, and 1% bran powder extracts of ‘Donganme’ (BED 0.1%, 0.5%, and
1%). The contents of protein, ash, and minerals of BPD 1% and 5% added Yukwa were higher compared to non-added
and BED 0.1%, 0.5%, and 1% added Yukwa. The contents of flavonoids of BPD 1% and 5% as well as BED 0.1%,
0.5%, and 1% added Yukwa increased by 1.6~17.1 fold, and DPPH and ABTS radical scavenging activities increased
by 1.8~7.4 fold and 2.3~13.6 fold, respectively, compared to non-added Yukwa. Yukwa added with BED 1% showed
the highest antioxidant activity among the treatments, followed by BPD 5%, BED 0.5%, BPD 1%, and BED 0.1%
added Yukwa. The expansion ratios of BPD 5% and BED 1% added Yukwa remarkably decreased compared to those
of non-added and other treatments. The sensory evaluation values corroborated the results of the Yukwa expansion
ratio. The acid values of Yukwa under high temperature storage (60+1°C) increased rapidly after 20 days in all treat-
ments, and those of BPD 5% and 1% added Yukwa increased slowly compared to non-added Yukwa. ABTS radical
scavenging activities of Yukwa showed little change during storage in all treatments. As a results, addition of sorghum
bran below BPD 1% and BED 0.5% was suitable for antioxidant activity, quality characteristics and sensory evaluation.
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Steeping: waxy rice at room temperature
!
Grinding: pin mill
!
Mixing: waxy rice powdertrice wine 7.5%
+soy milk (moisture content 50%) 20%
!
Steaming: 30 min
!
Punching: 20 min
!
Molding: 0.5 cm X 1.0 cm X 4.0 cm
!
Drying: until 15% of moisture contents of Yukwa

!
Frying: 1st at 120°C-65 sec, 2nd at 150°C-45 sec

Fig. 1. Manufacturing process of Yukwa.
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Table 1. Chemical properties, antioxidants and radical activity of added sorghum (Sorghum bicolor L. Moench cv. Donganme)

bran powder and waxy rice

Mineral compositions

Radical scavenging

Variety (1:“)/21‘; Prg);e)m Cm(?;)ash (mg/100 g) }I::rll}(;l) Flavonoid” activity”
° ° ° K Mg P DPPH  ABTS
Donganme  7.96 10.50 3.86 1,026.9 42.24 365.20 180.10 9.80 103.50  173.47
bran £0.323"Y  10.063°  +0.131°  £1.68*  43.067*°  +4.436°  +5513°  £0.589°  £2917°  +0.495°
Waxy rice 521 5.13 0.43 263 6.38 0.90 0.02 0.03 0.286
y £0.076°  +0.009°  £0.080°  +135°  +£0356° +0473°  £0.004°  +0.001°  +0.006° +0.013°

1)mg gallic acid equivalent per gram sample. 2)mg tannic acid equivalent per gram sample. 3)mg Trolox equivalent per gram sample.

YEach value is meantSE (n=3).

5)Any means in the same column followed by the same letter are not significantly (P<0.05) different by Duncan's multiple range

test.
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Table 2. Chemical properties of Yukwa added with sorghum (Sorghum bicolor L. Moench cv. Donganme) bran powder and extracts

Minerals compositions (mg/100 g)

1 0, 0 0

Treatment Protein (%) Fat (%) Crude ash (%) K Ca Mg

BPD 1%" 6.340.27°%% 20.2+1.03° 0.13£0.03" 61.54+3.788" 20.29£1.074 17.68+1.748°
BPD 5% 7.23+0.09° 17.8+1.97° 0.260.05 87.62+1.259* 21.16+0.994% 22.65+3.208"
BED 0.1% 6.32+0.311° 20.9+0.89° 0.15+0.03° 51.07+1.442° 19.12+1.896" 13.15+0.867°
BED 0.5% 5.74+0.43° 24.8+2 .25 0.13£0.07° 51.3242.793° 19.55+2.126" 15.36+1.967°
BED 1% 5.89+0.25" 15.3£0.41¢ 0.15+0.03° 50.85+1.783° 19.35+1.529° 14.64+1.087°
Control 6.15+0.18° 12.8+0.89° 0.130.02" 50.28+2.373° 20.22+1.165" 13.72+0.922°

1)BPD bran powder of Donganme, BED: bran extracts of Donganme.

Each value is mean+SE (n=3).

)Any means in the same column followed by the same letter are not significantly (P<0.05) different by Duncan's multiple range
test.
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Table 3. Changes of hunter's color values of Yukwa added with sorghum (Sorghum bicolor L. Moench cv. Donganme) bran powder
and extracts

Treatment L-value (lightness) a-value (redness) b-value (yellowness)
BPD 1%" 79.11£0.1519% 4.56+0.077° 10.03+0.192°
BPD 5% 69.04+0.031° 7.98+0.010° 11.95+0.017"
Before frying BED 0.1% 85.74+0.165" 2.03&:0.0352 9.92:!:0.2252
BED 0.5% 79.14+0.023° 5.23+0.023 9.34+0.162
BED 1% 73.28+0.020° 7.97+0.033" 11.00:£0.043°
Control 90.06+0.051° 0.0240.032° 11.0240.123°
BPD 1% 70.90+0.437° 4.35+0.328° 11.75+0.246°
BPD 5% 52.96+0.567" 11.69+0.173° 16.85+0.172°
After frying BED 0.1% 75.51io,9o4: 1.15+0.038* 12.42i0.842‘:
BED 0.5% 68.26+0.468 4.204+0.096° 10.85+0.536
BED 1% 58.85+0.878° 12.75+0.023" 25.88+0.159"
Control 79.30+1.203° -0.92+0.130° 13.16+0.803°

YBPD: bran powder of Donganme, BED: bran extracts of Donganme.

2)Each value is meantSE (n=3).

Any means in the same column followed by the same letter are not significantly (P<0.05) different by Duncan's multiple range
test.
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Fig. 3. Appearance of Yukwa added with sorghum bran powder and extracts. BPD: bran powder of Donganme, BED: bran extracts
of Donganme.

Table 4. Polyphenol, Flavonoid, ABTS, and DPPH radical activity of Yukwa added with sorghum (Sorghum bicolor L. Moench
cv. Donganme) bran powder and extracts

Treatment Polyphenol Flavonoid ABTS DPPH

(mg std. equivalents/100 g, sample) (mg Trolox eq./100 g, sample)
BPD 1%" 9.67ﬁ:0.065$2)3) 2.54+0.395° 45.43+1.226° 19.50+4.397
BPD 5% 14.170.056 17.64+0.331° 86.42+0.916" 58.81+3.329°
Before fivin BED 0.1% 9.04+0.038 3.23£0.808° 41.46£1.672° 21.75+4.567°
clore Irying BED 0.5% 11.00£0.065° 12.83+0.725° 71.02+0.947° 43.18+3.571°
BED 1% 18.36£0.047" 26.52+0.878" 167.65+0.769° 115.70+5.342°
Control 7.83£0.157° 1.55+0.319° 22.57+1.609" 8.52+1.733°
BPD 1% 9.60+0.558¢ 3.96+0.100° 45.77+0.699° 29.88+0.177°
BPD 5% 11.89+0.007° 14.75+0.389" 83.43+1.032° 54.78+1.014°
After fivin BED 0.1% 9.58+0.119° 4.10+0.172¢ 54.68+1.848" 42.0243.510°
rymg BED 0.5% 10.07£0.146° 7.35£0.015° 61.51+1.017° 47.60+2.396°
BED 1% 17.07£0.212° 19.44+0.127" 145.34+1.471° 93.91+4.109"
Control 9.60+0.558° 3.87+0.669° 45.77+0.987¢ 21.8743.200°

UBPD: bran powder of Donganme, BED: bran extracts of Donganme.

YEach value is meantSE (n=3).

3)Any means in the same column followed by the same letter are not significantly (P<0.05) different by Duncan's multiple range
test.
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Table 5. Sensory evaluation of Yukwa added with sorghum (Sorghum bicolor L. Moench cv. Donganme) bran powder and extracts

i Overall
Variety Appearance Color Taste Texture cating quality
BPD 1%" 0.300.159" -0.09+0.153¢ -0.13£0.170° -0.26+0.180° 0.04+0.172°
BPD 5% 2.4340.123° 0.13+0.303° 2.1340.130° -1.9120.124° -1.78+0.140°
BED 0.1% 0.48+0.139" 0.43£0.123° 0.26£0.113° 0.3040.098" 0.39+0.122°
BED 0.5% 0.78+0.166° 0.87+0.130° 0.2240.088" 0.17+0.081° 0.57+0.123"
BED 1% -2.91+0.060° -2.74+0.094° -2.87+0.072¢ -2.9120.060° -2.91£0.060°

Sensory evaluation value of control: 0.

YBPD: bran powder of Donganme, BED: bran extracts of Donganme.

2)Each value is meantSE (n=23).

Any means in the same column followed by the same letter are not significantly (P<0.05) different by Duncan's multiple range

test.
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Fig. 4. Change of acid values of Yukwa added with sorghum
(Sorghum bicolor L. Moench cv. Donganme) bran powder and
extracts during storage period (storage temperature: 60+£1°C).
BPD: bran powder of Donganme, BED: bran extracts of Don-
ganme.
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Fig. 5. Change of ABTS radical activities of Yukwa added with
sorghum (Sorghum bicolor L. Moench cv. Donganme) bran
powder and extracts during storage period (storage temperature:
60£1°C). BPD: bran powder of Donganme, BED: bran extracts
of Donganme.
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