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Sensory and Mechanical Characteristics of Yukwa
Added Safflower Seed Powder
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Abstract

The quality of yukwa added with safflower seed powder (SSP) was investigated using chemical, sensory
and mechanical properties. The result of chemical properties showed that degree of expansion of yukwa were
decreased as the amount of SSP increased, while fat absorption increased. Yukwa with 1% SSP was the best
in appearance, taste and overall preference of acceptability. Lightness decreased by the addition of SSP, while
redness and yellowness increased. Texture measurement showed that hardness was the lowest in the yukwa
with 5% SSP, and cohesiveness was the highest in the yukia with 1% SSP. Hardness and brittleness of mechanical
properties were positively correlated with the acceptability. The degree of expansion was positively correlated
with cohesiveness and springiness. Fat absorption and moisture content were positively correlated with gumminess
in the mechanical properties. Yukwa with 1% SSP showed a good overall preference.
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Table 1. Formula for yukwa prepared with different concen-
trations of safflower seed powder

. Samples”’
Ingredients Control  HI _H3  H5
Glutinous rice flour (g) 200 198 194 190
Bean (g) 3.5 85 85 85
Rice wine (mL) 35 35 35 35
Water (mL) 25 25 25 25
Safflower seed powder (g) 0 2 6 10

PControl: Yukwa prepared with 0% concentration of safflower
seed powder (SSP).

H1: Yukwa prepared with 1% concentration of SSP.

H3: Yukwa prepared with 3% concentration of SSP.

H5: Yukwa prepared with 5% concentration of SSP.
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glutinous rice

!

washing
i

soaking for 7 days (incubater 20+1°C)

l

milling
!

sieving (100 mesh)

!

adding bean powder, rice wine, water and
safflower seed powder (0, 1, 3, 5%)
!
mixing
!
steaming for 20 mins
l

kneading (40 times/1 min for 4 mins)

!

i
moulding (1x3x0.5 cm)
!
drying for 24 hours (drying oven 40%+1°C)

i
frying (120+1°C, 1 min — 160+ 2°C, 2 mins)
l
cooling

l
Yukwa

Fig. 1. Preparation procedure for yukwa.
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Table 2. Degree of expansion of yukwa prepared with dif-
ferent concentrations of safflower seed powder

Samples” mL/g F-value
Control 16.910.03*
H1 15.1%0.02°
H3' 136%0.05° 9044.44
H5 | 12.2+0.04°

1)Samples are-the -same as shown in~Table 1.
PValues with different superscripts were significantly different
by Duncan’s multiple range test (p<0.05).
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Fig. 2. Fat absorption of yukwa prepared with different con-

centrations of safflower seed powder.
Samples are the same as shown in Table 1.
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Fig. 3. Moisture contents of yukwa prepared with different
concentrations of safflower seed powder.
Samples are the same as shown in Table 1.
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Table 3. Sensory properties of yukwa prepared with different concentrations of safflower seed powder
. Samples' _
Sensory properties Con o - 5 F-value
Appearance color 28”199 38+1.12% 50+1.60" 521174 6.50""
swelling 49+205° 40%175" 44+1.06° 38+197" 119
savory odor 5.1+ 1507 49+1.09® 40+1.36™ 36+1.50° 427"
Odor oxidized odor 3.3*+163° 35+1.35" 34%x157° 34+189° 097
musty odor 44+1.45" 48+1.08 4.6+1.50% 42+142° 0.50
Taste savory taste 48+164° 454 1.64° 40%1.64° 40+1.60° 1.02
greasy taste 34+ 1.50° 37+1.27 44172 47+1.53" 2.32
tenderness 49+153° 50+1.66° 41+1.35° 4.0+1.62° 1.71
graininess 3.7+1.27 39x1.09° 4.2+1.89° 46+159* 0.94
Texture crispness 4.0+1.79° 43x1.79° 49+194* 50*1.36% 1.04
cohesiveness 3.7£2.08* 3.8x1.72° 48+1.61° 46+191° 1.31
tooth packing 3.8+1.82° 50%1.62% 45%1.50° 5.0+ 2.00* 1.67

*p<0.05, **p<0.01, ***p<0.001
1’Samples are the same as shown in Table 1.

“Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05).

M very weak, 4: medium, 7 very strong.
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Fig. 4. QDA profile for acceptability of yukwa prepared with
different concentrations of safflower seed powder.

The explanation is the same as shown in Table 1.

1: very bad, 4: medium, 7: very good.
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Table 4. Changes in color value of yukwa prepared with
different concentrations of safflower seed powder

Hunter S amples“
color

value” H1 H3 H5

L 2812%001® 2637+0.008° 2450017 25971035
a  -782%014° 7041003 -698+0.01° -6.84+0.25
b 1334002  207+033° 211%003° 2971009

*p<0.05, **p<0.01, ***p<0.001

YSamples are the same as shown in Table 1.

“Values with different superscripts were significantly different
by Duncan’s multiple range test (p<0.05).

YL value degree of lightness (white +100 < 0 black).

a value degree of redness (red +60 <« -60 green).

b value degree of yellowness (yellow +60 <= —-60 blue).
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Table 5. Mechanical properties of yukwa prepared with different concentrations of safflower seed powder

: . Samples" _

Mechanical properties Con HI 3 s F-value
Hardness (g/cm’) 1580.85+ 41.76™ 1485.71+53.84" 1442.00+11.79 1394.31£29.11° 2240
Cohesiveness (%) 54.93+1.41° 64.72+2.68° 62.72+3.75" 52.44+3.39° 20.25
Springiness (%) 49.68+4.28° 55.97 £2.79° 56.70x2.96° 51.80+3.23™ 496"
Gumminess (g) 248.10+22.35 249,48 =42.17° 247.01 £11.52° 264.38+£7.43" 0.54*”
Brittleness (g) 3561.55+30.35 3535.01 £36.96° 3466.08 +23.52° 3461.16+19.24° 15.64

*p<0.05, **p<0.01, ***p<0.001
USamples are the same as shown in Table 1.

PValues with different superscripts were significantly different by Duncan’s multiple range test (p<0.05).

Table 6. Correlation between sensory and mechanical characteristics of yukwa prepared with different concentrations of

safflower seed powder

Mechanical

Hardness Cohesiveness Springiness Gumminess Brittleness
Sensory

Swelling 099" 0.03 ~0.44 -0.61 0.96™"
Tenderness 0.81" 0.32 -0.14 -0.54 0.95™"
Graininess -0.94™" -0.34 0.13 0.80" -0.92™
Crispness -0.95™" -0.09 0.38 0.56 -0.99"
Cohesiveness -0.82° -0.06 0.38 0.35 -0.97™
Tooth packing -0.80° 0.24 053 054 -0.54

Taste quality 0.85™ 0.28 ~-0.18 -0.57 097"
Texture quality 0.95™ 0.18 -0.30 -0.63 0.99™
Overall quality 0.81" 0.21 -0.24 -0.46 0.96™

*p<0.05, ***p<0.001.
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Table 7. Correlation between chemical and mechanical characteristics of yukwa prepared with different concentrations of

safflower seed powder

Chemical Mechanical Hardness Cohesiveness Springiness Gumminess Brittleness
Degree of expansion 0.20 0.96"" 0.74" -0.68 0.32
Fat absorption -0.92™" -0.37 0.08 0.81 -0.92"
Moisture content -0.66 -0.48 -0.19 0.96™ -0.45

*p<0.05, **p<0.01, ***p<0.001.
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