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The Quality Characteristics of Bacsulgi with Sea Mustard(Undaria pinnatifida) powder
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Abstract

The purpose of this study was to investigate the effect of the addition of various concentrations of sea mustard
powder on the quality characteristics of Bacsulgi. The sea mustard powder was added to rice powder at ratios of
3, 5, 7, and 9%(w/w). The moisture contents and salinity of Bacsulgi were increased with the addition of sea
mustard powder. The incorporation of sea mustard powder in Bacsulgi lowered the lightness values but increased
the blueness and yellowness values. Rheology test showed that hardness was significantly (p<0.05) decreased with
increasing sea mustard powder content. The springiness and cohesiveness were decreased, whereas the adhesiveness
was increased, with increasing sea mustard powder content. Scanning electron microscopy showed that the size of
the air cells increased and the surface of rice powder swelled with increasing sea mustard powder content. The
result of sensory evaluation showed that there were significant (p<0.05) differences in the scores of smell and taste
sensory characteristics among the samples. The overall eating quality was the highest in the control and decreased
with increasing sea mustard powder level. The study results suggested that Bacsulgi prepared with up to 5%
addition of sea mustard powder was as acceptable as Bacsulgi prepared without sea mustard powder.
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Table 1. Formulas for preparation of Backsulgi with sea
mustard powder (Undaria pinnatifida)
5, Rice flour Sea mustard Water Sugar Salt

Samples™ o) powder®) (b)) (@
Control 300 0 45 30 2
UP3 300 9 72 30 2
UPS 300 15 90 30 2
UP7 300 21 108 30 2
UP9 300 27 126 30 2

YUP3 : Backsulgi with 3% sea mustard powder
UP5 : Backsulgi with 5% sea mustard powder
UP7 : Backsulgi with 7% sea mustard powder
UP9 : Backsulgi with 9% sea mustard powder
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Table 2. Measurement conditions of Texture analyzer for
measuring the texture of Bacsulgi with sea mustard powder

Item Condition

Load cell 10 kg full scale
Sample size a circular cylinder, 20(Dia)=x20(Ht) mm
Plunger type Cylindrical type(® 30 mm)
Table speed 1 mm/s
Deformation ratio 30%
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Table 3. The moisture content of Backsulgi with sea mustard
powder(Undaria pinnatifida)

Sample" Moisture(%)

Control 39.8
UP3 433
UP5 453
UP7 47.6
UP9 49.3

YUP3 : Backsulgi with 3% sea mustard powder
UPS : Backsulgi with 5% sea mustard powder
UP7 : Backsulgi with 7% sea mustard powder
UP9 : Backsulgi with 9% sea mustard powder

Table 4. Salt content of Backsulgi with sea mustard
powder(Undaria pinnatifida)

Samples”  Control UP3 UP5 UP7 UP9
Salt (%) 0.6 0.8 0.8 1.0 1.2
YUP3 : Backsulgi with 3% sea mustard powder

UPS : Backsulgi with 5% sea mustard powder

UP7 : Backsulgi with 7% sea mustard powder

UP9 : Backsulgi with 9% sea mustard powder
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Fig. 1. Effects of sea mustard powder(Undaria pinnatifida) on swelling
and pore ratio of Bacsulgi

Fig. 1. Effects of sea mustard powder(Undaria
pinnatifida) on swelling and pore ratio of
Bacsulgi

UP3 : Backsulgi with 3% sea mustard powder
UPS : Backsulgi with 5% sea mustard powder
UP7 : Backsulgi with 7% sea mustard powder
UP9 : Backsulgi with 9% sea mustard powder
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Table 5. Color value of Backsulgi with sea mustard powder(Undaria pinnatifida)

Hunter’s Samples”
color value Control UP3 UP5 UP7 UP9
L 81.18+2.50™ 51.86+2.80° 42.01+1.65° 40.74+0.91° 35.77+1.35°
a 1.19+0.05° -4.54+0.10° -4,7840.15° -3.85+0.10" -4.27+0.25™
b 13.16+1.28° 18.03+2.24° 16.48+2.10% 16.38+1.84" 14.28+0.78"

YUP3 : Backsulgi with 3% sca mustard powder
UP7 : Backsulgi with 7% sea mustard powder

UP5 : Backsulgi with 5% sea mustard powder
UP9 : Backsulgi with 9% sea mustard powder

Values with different subscripts within a row are significantly different from each at a=0.05 level.

Control - up3
Fig. 2. Cross sectional views of Bacsulgi added with different levels of sea mustard powder (Undaria pinnatifida)

UP3 : Backsulgi with 3% sea mustard powder
UP7 : Backsulgi with 7% sca mustard powder
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UPS UpP7 UpP9

UP5 : Backsulgi with 5% sea mustard powder
UP9 : Backsulgi with 9% sea mustard powder
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Fig. 3. Scanning electron micrograph of Bacsulgi added with different
levels of sea mustard powder(Undaria pinnatifida): Left(35), right(x1000)
A, B : Control, Al, B1 : UP3, A2, B2 : UP5, A3, B3 : UP7, A4, B4 ; UP9
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Fig. 4. Texture properties of Bacsulgi added with different levels of sea mustard powder (Undaria

pinnatifida)
UP3 : Backsulgi with 3% sea mustard powder
UP7 : Backsulgi with 7% sea mustard powder
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UP5 : Backsulgi with 5% sea mustard powder
UP9 : Backsulgi with 9% sea mustard powder
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Table 6. Sensory <haracteristics of Backsulgi with sea mustard powder (Undaria pinnatifida) M+SD
.. Samples”

Sensory characteristics Control UP3 UPs P ) F-value
Appearance
Color 222+921" 5.29+0.89" 6.10£0.79™ 9.11+1.09° 9.61+1,18° 921"
Smoothness of surface 8.71+1.70° 5.95+0.73% 6.79+1.70° 5.17+1.56° 594+1.61° 20.117
Smell
Seaweed 0.54+0.30° 3.1141.33° 7.22+1.54° 8.67+1.30° 10.26+0.76° 320.60"
sweet 7.69+1.62° 1.40£1.01° 1.62+0.64° 3.06+1.17° 1.25+1.01° 136.74"
Taste
Sweet 8.70£2.24° 3.1641.88™ 3.67+1.42° 2.42+1.46° 1.30+0.50° 76.50"
Salty 0.99+0.80° 2.58+1.07° 5.10+1.11° 9.47+7.54° 8.95+1.54° 28.86
Seaweed 0.67+0.42° 5.28+1.95 6.54+1.16° 8.4911.66° 9.60+1.09" 181.50"
Aftertaste 1.90+1.81° 5.53+1.20° 6.28+1.26° 8.44+1.70° 9.51+1.20° 9727"
Texture properties
Hardness 8.7142.01° 6.70+1.37° 6.48+1.61° 6.98+1.53° 7.98+1.35" 8.09"
Springiness 8.39+1.83° 8.42+1.64° 7.67+1.19° 8.22+1.45° 10.1520.71° 8.11"
Cohesiveness 8.95+2.05" 7.45£1.66° 7.21:0.99° 8.84+1.09° 8.352.73" 414"
Adhesiveness 8.45+2.06° 7.06+1.11° 7.32+1.67° 7.97+1.47° 8.52+1.95 3824
Moisty 8.1942.16° 6.63+1.06° 8.05+1.39" 8.34+1.17° 9.87+1.04° 11.59™
Overdll eating quality 9.95+1.62° 7.30+1.90° 6.64+1.76° 2.90+1.23° 291+1.33° 86.90

* p< 0.05, ** p<0.01
"UP3 : Backsulgi with 3% sea mustard powder
UP7 : Backsulgi with 7% sea mustard powder

UP5 : Backsulgi with 5% sea mustard powder
UP9 : Backsulgi with 9% sea mustard powder

Dyalues with different subscripts within a row are significantly different from each at a=0.05 level.
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