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Quality Characteristics of Yukwa by Addition Safflower and Storage Period

Geum-Soon Park'
Dept. of Food Service Industry Catholic University, Kunsan 712-706, Korea

Abstract

The objectives of this study were to investigate quality characteristics of Yukwa which containing 0, 1, 3, 5% of safflower
chemical properties showed that degree of expansion of Yukwa were decreased as the amount of safflower increased, while
fat absorption increased. Fatty acid of Yukwa were increased as the amount of safflower increased. Sensory properties showed
that cripsness of Yukwa were significant difference(P<.001) in the Yukwa with Safflower. L-value decreased by the addition
of safflower, while a-value and yellowness increased. The mechanical properties showed that hardness and brittleness was the
highest in the Yukwa with 5% safflower.

Later 4 weeks and 6 weeks of storage, 3% and 5% safflower containing Yukwa showed decrease peroxide value and acid
vale. respectively.

Key words : Yukwa, safflower, chemical characteristics, quality characteristics.
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L Washing J
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l ----(incubator 20£17C)
| Milling |

| sieving (100 mesh) |
----addition of rice wine, soybean
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L Steaming J
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L Beating J
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l Drying |

--—-moisture containg 15~20%
-—-dry oven 60T

L Preservation J

L Frying J
—-= Ist 110TC : 1 min
-~ 2st 170C : 2 min

L Cooling J
[

L Safflower yukwa |

Fig. 1. Preparation procedure for Yukwa.

Table 1. Experimental formula for Yukwa added with
different contents of safflower

Ingredients Samples”
co S1 S2 S3
Glutinous rice flour (g) 1000 990 970 950
Bean (g) 40 40 40 40
Rice wine (ml) 175 175 175 175
Water (mL) 125 125 125 125
Safflower (g) 0 10 30 50

Y CO: Yukwa (control).
S1: Yukwa added with 1% contents of safflower.
S2: Yukwa added with 3% contents of safflower.
$3: Yukwa added with 5% contents of safflower.

A 52 HE diethyl ether® &3 X2 20mg 2|5}
o] AQAC (1990) ¥4 © 2 BF:;-methanol 2 methylation Az}
& GC(Hewlett Packard 6890, USA)Z A}-8-3te] Table 29]



14(5): 463 ~471 (2004)

Table 2. Operating conditions of GC for fatty acid
analysis

Column HP-FFAP(0.32 mmx25m)
Carrier gas Nitrogen

Oven temp. 160~210C(3C/min)
Injector temp. 230C

Split ratio 50 : 1

Detection temp. 250T

Detector FID
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Table 3. Degree of expansion of Yukwa added with

different contents of safflower (Mean+S.D.)
Sample" Expansion(mL/g) Fvalue
Co 47.00+0.25%
St 46.31+0.59
. 175.39
S2 45.9910.005
.S3 41.5910.005°
*%P<,001

' CO: Yukwa (control).
S1: Yukwa added with 1% contents of safflower.
S2: Yukwa added with 3% contents of safflower.
S3: Yukwa added with 5% contents of safflower.
2} ac

Means in a row different superscripts are significantly
different at the p<0.05 level by Duncan's multiple range test.
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Fig. 2. Fat absorption of Yukwa added with different
contents of safflower.
D CO: Yukwa (controt).
SI: Yukwa added with 1% contents of safflower.
S2: Yukwa added with 3% contents of safflower.
S3: Yukwa added with 5% contents of safflower.
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Table 4. Fatty acid composition of Yukwa added under different contents of safflower (%)

Sample Fatty acid

16 : 0 18: 0 18 : 1 18 : 2 18 : 3

Cco 10.8+0.05° 43+0.03 23.7+0.06° 53.840.20° 6.5+0.05°

S1 10.9+0.03° 4.410.02° 24.2+0.05° 54.1%0.10% 7.0+0.10°

S2 11.0+0.01° 45+0.04° 24.0%0.10° 54.6:0.50% 7.0£0.09°

S3 11.3+0.02° 4.8+0.09° 24.81+0.10° 54.240.10° 7.240.08°

F-value 143.59™ 5091 99.23™" 423" 39.63"
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Fig. 3. QDA profile for acceptability of Yukwa added with
different contents of safflower.

Y CO: Yukwa (control).

S1: Yukwa added with 1% contents of safflower.
S2: Yukwa added with 3% contents of safflower.
S3: Yukwa added with 5% contents of safflower.
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Table 72 31 H7ie o] B4 54 ZAjolth A
S(hardness)= thaTro] 12513.952 7F% oiA) vElten
238 5% Hrkeo] 2381801 % 7P =4 Vel T3S
A7 ZA 45 hardness7} A WERSETHP<001).

27X (cohesiveness)< 1% 7ol 49.72 74 &4 v
Bt 3% Hrbato] 40.90, 5% Arlae] 3936, t)lZto)
37.500.2 JeEht 7P Bl i(P<.05). B2 A)(springiness)-

Table 5. Sensory properties of Yukwa added with different contents of safflower (Mean*S.D.)
. SampleU

Sensory properties o 31 < T F-value

Off flavor 2.62+1.407% 3.87+1.12" 4.50+1.30% 5.62+1.06° 823"

Cell uniformity 6.12+0.83° 525+1.03° 5.37£091° 525+1.03° 24.01"
Tooth packing 3.62+1.40° 3.50+1.19° 4.62+0.91% 5.00+1.30° 2.93
Crispness 3.50+0.92° 3.62+0.74° 525+1.16° 537+0.91° 9.10™"
Overall preference 437+0.51° 3.000.75° 5.37+0.74* 537+0.91° 18.13"

% P< 001,

Y CO: Yukwa (control), S1: Yukwa added with 1% contents of safflower, $2: Yukwa added with 3% contents of safflower,

S3: Yukwa added with 5% contents of safflower, N ac

level by Duncan's multiple range test.

Means in a row different superscripts are significantly different at the p<0.05
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Table 8-2 &3}325 H7Ig fote] #5748 &
ZFe] A Aitolth VAIA 49 7 Z(hardness)=
7189 Fd8@E<00)7} vlatA e A E(p<001) HREEQ]
712 = (p<0)9} Fo] ABAUAE HIo) old B Fx
E<0gte Aol ARTAE B9k .
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Zote ROy AEAAE Vel

&2 A (springiness)2 7152] FLA(p<01), vptAZ & &

Table 6. Changes in Hunter's of value Yukwa added with different contents of safflower (MeanxS.D.)
Hunter Sample"
F-value
color value CcO S1 S2 S3
L 50.20+0.017 42274033 40.40+0.01° 32.58+1.01° 553.59""
a 4.58+0.01° 24.50+0.00° 26.2010.00° 34.97+0.03° 1977.20™"
b 2.44+0.00° 28.760.005° 30.34+0.63° 35.70+0.005° 6665.04
*2% P ()01

Y CO: Yukwa (control), S1: Yukwa added with 1% contents of safflower, S2: Yukwa added with 3% contents of safflower, S3: Yukwa

added with 5% contents of safflower.
2) ac

Means in a row different superscripts are significantly different at the p<0.05 level by Duncan's multiple range test.

? L: lightness(white+100 <> 0 black), a: redness(red+100 — -80 green), b: yellowness(yelldw+70 «— -80 blue).

Table 7. Mechanical properties of Yukwa prepared with different concentrations of safflower (Mean+S.D.)
Mechanical Sample”
. F-value

properties co Sl S2 S3
Hardness 12513.95+ 5.60°%  19584.60+22.02°  22248.01%20.00° 23818.01 +64.00° 59855.5""
Cohesiveness 37.50% 1.05° 4972+ 6.10° 40.90+ 1.02° 3936+ 3.12° 717
Springiness 263.52%+11.10° 336.74£15.20° 12040 5.05° 116.82% 6.20° 340.86
Gumminess 382.19+10.03° 456.75+12.11° 655.20113.05° 602.84% 6.23° 421.26™
Brittleness 1115.78+15.21° 2669.47114.21° 2699.75+24.25® 2720.23+10.10° 6677.48""

*P<.05, **¥*¥P<.001.

Y CO: Yukwa (control), S1: Yukwa added with 1% contents of safflower, S2: Yukwa added with 3% contents of safflower, S3: Yukwa

addred with 5% contents of safflower.
2) ad

Means in a row different superscripts are significantly different at the p<0.05 level by Duncan's multiple test.

Table 8. Correlation between sensory and mechanical characteristics of Yukwa added with different contents of safflower

Mechanical . Lo . .
Hardness Cohesiveness Springiness Gumminess Brittleness
Sensory
Cell uniformity -0.85" 0.16 0.74" -0.75" -0.67
Tooth packing 0.77" -0.44 -095™" 0.88"" 0.53
Crispness -0.83" 0.33 0.94™" -0.95" -0.63°
Overall preference -0.76" 0.37 0.84"" -0.74” -0.52

*P<.05, *P<.01, ***P<001.
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Table 9. Changes of acid values of Yukwa during storage at 25T

Storage period (week)

Sample 0 5 p P F-value
C €0.2120.005* €0.23£0.003° €0.27£0.005° B1.47+0.070° 41.92+0.02° 1858.00""
Sl 50.21+0.005 80.24+£0.002° 80.31+0.001° B0.35+0.003 A1.3240.08° 4.78"
S2 P0.21+0.002° P0.21+0.001° €0.29+0.002° 80.3120.005° A40.68+0.005° 9711.86
S3 £0.21£0.002* P0.21+0.002° €0.29+0.001° B0.3140.004° 40.65+0.004° 121756
F-value 0.00 150.00" 103.23"™" 797.74"" 12.98"
*® * Duncan’s multiple range test for experimental samples(columm),
AP Duncan’s multiple range test for storage period(row).
Table 10. Changes of peroxide values of Yukwa during storage at 25T
Sample Storage period (week) Fovalue
0 2 6 8
Control £3.78+0.06° P27.38+0.03° €32.41+0.11° B39.27+0.07* 40.61+0.05° 134289
St £3.78+0.03° P25.19+0.10° €30.47+0.20° 537.63+0.03° 440.28+0.13° 46000.9""
S2 £3.78+0.02° P2537+0.15° €28.24+0.12° 529.69+0.09° #30.47+0.03° 406376
S3 £3.78+0.02° P2535+0.10° ©27.38+0.12¢ 578.350.05 430.25+0.15° 35790.5"
F-value 0.00 299.90"" 762.84"" 22236.0™ 9299.27"

*¢ * Duncan’s multiple range test for experimental samples(columm).

A2 . Duncan’s multiple range test for storage period{row).



i

470 u g

Table 11. Changes in color of Yukwa during storage at
25T

Storage Sample
period  Color
(weeks) Control S1 S2 S3
0 L 50.20 4227 40.40 32.58
a 4.58 24.50 26.20 34.97
b 2.44 28.76 30.34 35.70
2 L 50.20 42.20 41.12 30.39
a 4.58 25.67 27.12 35.27
b 2.44 28.70 31.29 3249
4 L 50.20 41.38 38.24 30.24
a 4.58 25.89 28.43 39.29
b 2.44 29.32 33.61 3543
6 L 50.20 40.92 34.27 30.17
a 4.58 29.11 32.05 39.92
b 2.44 32.49 3743 36.31
8 L 50.20 40.47 33.62 28.09
a 4.58 30.14 33.48 42.38
b 2.44 36.71 37.41 40.24
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