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Effects of Antioxidants on Shelf-life of Yukwa

Jun-Seok Kum*, Yong-Hwan Lee, Yong-Sik Ahn and Woo-Jung Kim'

Korea Food Research Institute
'Department of Food Science and Technology, Sejong University

This study was carried to investigate the changes in physical and chemical properties of Yukwa during
preparation with addition of antioxidants and to develop its storage condition. Antioxidants (tocopherol and
Oxyfos) were used in syrup coating and the packaging materials used were PET/EVOH (16 pm)/PL : P1 and
PET/EVOH (24 pm)/PL:P2 (YOP1:P1 with Oxyfos, YOP2:P2 with Oxyfos, YIP1:P1 with tocopherol,
YTP2 : P2 with tocopherol). Color values measured for Yukwa showed that L values of YOP1, YOP2, YTP1 and
YTP2 were changed little during storage while a and b values of YOP1, YOP2, YTP1 and YTP2 were slightly
decreased. Hardness and chewiness in textural properties were also decreased during storage. Yukwa packed in
YOP1 and YOP2 maintained less than 40 in peroxide value during for 12 weeks of storage period. The major
fatty acid composition of frying oil were linoleic acid (54.2%), oleic acid (23.4%), palmitic acid (11.3%), linolenic
acid (6.5%) and stearic acid (4.6%). There was no difference in composition of fatty acid during storage. Sensory
evaluation (Yukwa odor and rancid odor) showed very similar results with determined by electronic nose. YTP1
and YTP2 had maintained sensory characteristics of Yukwa during 10 weeks storage.
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Glutinous rice

\2
Steeping in water(3 days at 30°C)
\
Draining(1~2 h)
l
Milling(80 mesh)
l
Addition of rice wine and soybean
l
Mixing(5 min)
\2
Steaming(30 min/100°C)
d
Punching(5 min in mortar)

l
Molding(sheeting and cutting, 2.5x1.0x0.3 cm)
\

Drying(50 min/45°C)

\2
1st frying(Puffing) (10~15sec/120°C)
l
2nd frying(Puffing) (5~10sec/180°C)
l
Syrup coating(75~80°Brix)

\2

Coating with puffed rice grits

Fig. 1. Schematic diagram for preparation of Yukwa
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S#o] "z EAL Texture Analyzer(TA-XT2, Stable
Microsystem Ltd., UK)E AR8-3t] TPA(texture profile ana-
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mg #3k] AOAC W22 BF3-methanol= methylation A]
71 T2 GC(Hewlett Packard 6890, USAYE AFE-3la] Table
13} 22 z7oR AgE A8k

I8 E

AZzAE F2e] F715A4S Ama T Tomlinson
0o whHe) ule} 3270 A7 FEE A (electronic
nose, Aroma Scan plc, UK)E °]&3lo] t}g3 7ho] EAg}
Atk & FAFE 5g& FHol] T2t AEE AEH (sparing

Table 1. Operating conditions of GC for fatty acid analysis

Column : HP-FFAP(0.32 mm 25 m)
Carrier gas : Nitrogen

Oven temp. : 160~210°C(3°C/min)
Injector temp. 1 230°C

Split ratio :50:1

Detection temp. : 250°C

Detector :FID
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Table 2. Changes in color L, a and b values of Yukwa during storage at 25°C

Storage period Color Packing method

(week) Control 1V YOPI1 YOP2 Control 22 YTP1 YTP2
L 64.56£3.00°%  61.94+2.86®  59.33+2.69°  64.25+k162°  67.61£1.31°  63.5620.20°
) a 4.9140.98 3.3140.96" 5.06+0.86° 1.76+0.71° 0.0940.62° 1.16£0.73*
b 21.98:+1.39° 1691%1.77° 19914245  22.93+1.49° 14.06:1.20° 16.03+3.91°

AE 68.38 64.29 62.79 68.24 69.06 65.56
L 64.56£3.00°  60.68+3.81°  60.64+3.04°  64.25+1.62° 65314239  65.97+2.91°
A a 4914098 497+1.28° 4.13£0.98° 1.76£0.71° 0.0240.39° 0.70+0.82°
b 21984139  20363.11%  1931+228°  22.93+149° 15.5541.91° 15.2243.10°

AE 68.38 64.20 63.77 68.24 67.14 67.71
L 64.56+3.00° 60761422  59.57+3.08°  64.25+1.62° 64.33+2.56°  65.51+4.19°
P a 4.9140.98° 3.81+1.23 3.94+1.12% 1.76£0.71° 0.23+0.77° 0.76+1.02
b 2198+139°  20.06+2.59%  18.99+231°  22.93+149° 17.1542.75° 17.88+2.42°

AE 68.38 64.10 65.56 68.24 66.58 67.91
L 64.56£3.00°  56.79+4.09°  5599+4.52°  64.25+1.62° 61.84+4.71°  64.06+4.29"
2 a 491+0.98° 4.58+1.34° 420+1.53 1.7610.71° 0.2510.63 0.92+1.02
b 21.98+1.39* 19.632.92° 19.66+2.57°  22.93+149° 14.2342.38° 16.39+2.69"

AE 68.38 60.26 59.49 68.24 63.46 66.13
L 64.56£3.00°  61.97+3.80° 62.5443.01°  6425+1.62°  6334+1.82°  65.65+2.02°
0 a 4.9140.98 4.08+1.05% 3.77+0.74° 1.760.71° 0.93+0.57° 0.53+0.42°
b 21.98+1.39° 17.1441.37° 17.7141.26°  22.93+1.49° 16.80+2.84° 13.5741.61°

AE 68.38 64.43 65.11 68.24 65.54 67.04
L 64.563.00* 64.914.06° 67.002.71* 64.251.62° 66.772.63* 67.85+1.64
b a 4.910.98* 4.081.25% 3.600.91° 1.760.71° 1.010.86° 1.16£0.30°
b 21.981.39° 16.161.60° 16.331.67° 22.931.49* 15.853.51° 15.12+1.78°

AE 68.38 67.02 69.06 68.24 68.63 69.52

UInitial color of Yukwa by added Oyfos
JTnitial color of Ywkwa by added Tocopherol

Values with different letters in the same raw are significantly different by multiple range test(P<0.05)
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Table 3. Changes in texture characteristics of Yukwa stored under different packaging conditions (YOP1 and YTP1)

Storage period

Texture characteristics

(week) Hardness Springiness Cohesiveness Chewiness
--YOP1 -
0 507.06+91.19*P 0.49+0.11° 0.25+0.04° 60.09+15.86™
2 401.08196.12° 0.5740.07* 0.31£0.03% 69.1 £59.96°
4 355.081414.53% 0.4940.06° 0.33+0.06™ 55.34+16.62%
6 242.48+45.74° 0.53+0.05* 0.33+0.05™ 42.5 +98.30°
8 270.04+33.11% 0.51£0.09° 0.2940.03« 39.64+10.40°
10 234.10+18.34° 0.5710.04® 0.35£0.04* 47.1045.3%
12 261.28+30.72% 0.62+0.06* 0.37£0.03" 60.41+11.48%
- YTP1 --
2 476.02194.86 0.63+0.11* 0.3410.04* 102.34433.08
4 380.55+55.04° 0.58+0.05% 0.331£0.05* 72.32£15.95°
6 313.97485.01% 0.65£0.06 0.35£0.03* 68.79£8.62°
8 228.14439.46% 0.55+0.08® 0.30£0.05* 37.79+12.64
10 193.52438.21¢ 0.63+0.06* 0.40+0.03* 48.66+11.48
12 236.00£31.91% 0.64+0.06* 0.39+0.05" 58.34+4.89™

DValues with different letiers in the same raw are significantly different by multiple range test(P<0.05)

Table 4. Changes in texture characteristics of Yukwa stored under different packaging conditions(YOP2 and YTP2)

Texture characteristics

Storage period
(week) Hardness Springiness Cohesiveness Chewiness
- YOP2 -
0 507.06+91.19*Y 0.49+0.11* 0.25+0.04° 60.09+15.86™
2 355.84+95.04° 0.5510.04° 0.33+0.03® 64.30+£18.98°
4 255.201£66.98° 0.55+0.08° 0.331£0.03* 46.50+13.91%
6 300.90+23 86" 0.46+0.05* 0.29+0.03° 39.6116.52°
8 303.84+47.46% 0.52+0.09* 0.30£0.02* 47.90£12.68"
10 241.38+43.59° 047+0.11° 0.3240.03* 35.21+7.89°
12 226.46+30.39° 0.5110.06* 0.3310.02° 38.03+£2.79°
- YTP2 --
2 692.94165.23° 0.721£0.03 0.3710.08" 185.90+45.09°
4 509.26£106.17° 0.5240.16" 0.3140.07* 75.62+12.13
6 355.73+81.74° 0.53£0.16° 0.3310.12* 59.174£21.34°
8 432.06+47.58" 0.5710.07° 0.304£0.05* 76.42+24.30
10 522.42+124.72° 0.59+0.09° 0.25+0.03* 74.28+10.19°
12 4423048 49° 0.57+0.07° 0.30+0.03* 74.78+12.70°

DValues with different letters in the same raw are significantly different by multiple range test(P<0.05)
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Table 5. Effect of antioxidant on acid values of Yukwa during storage at 25°C

Packaging Storage period(week)
method Control 2 4 6 8 10 12
YOP1 0.26 0.28 0.28 5.64 79.02 103.30 107.25
YTP1 0.26 0.28 0.28 0.28 0.84 3.95 14.39
YOP2 0.26 0.28 1.13 46.29 56.45 95.96 103.30
YTP2 0.26 0.28 0.28 0.28 0.28 2.82 11.29
Table 6. Effect of antioxidant on peroxide values of Yukwa during storage at 25(meqg/kg)
Packaging Storage period(week)
method 0 2 4 6 8 10 12
YOP1 4.06 35.17 32.58 11.38 9.31 8.28 8.28
YTP1 4.06 55.86 38.27 35.17 32.58 32.07 32.07
YOP2 4.06 28.96 26.89 1241 9.8 9.38 8.28
YTP2 4.06 54.82 48.10 38.27 35.69 34.65 33.10
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Table 7. Fatty acid composition of Yukwa during storage time

Storage Fatty acid(%)

period

(week) 16:0 18:0 18:1 18:2 18:3
0 113 4.6 234 542 6.5
2 10.8 43 240 539 7.0
4 10.9 44 240 542 6.4
6 10.9 44 24.1 54.2 6.4
8 10.8 44 242 54.1 6.6
10 11.0 45 243 54.6 6.5
12 114 48 236 538 6.4
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Fig. 2. Changes in QDA profiles of Yukwa stored under
different packaging conditions(packaging material,
antioxidant) for 2 weeks
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Fig. 3. Changes in QDA profiles of Yukwa stored under
different  packaging conditions (packaging material,
antioxidant) for 6 weeks
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Fig. 4. Changes in QDA profiles of Yukwa stored under
different packaging conditions (packaging material,
antioxidant) for 10 weeks
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Table 8. Distance difference(quality factor) between control
and packaging method in PCA map estimated by electronic
nose

Class Class Quality factor
control YTP1-4* 5.443
control YTP2-4 4.022
control YOP1-4 2.603
control YOP2-4 2.658
control YTP1-6 3.686
control YTP2-6 4.520
control YOP1-6 4905
control YOP2-6 3.492
control YTP1-8 1.050
control YTP2-8 0.790
control YOP1-8 1.594
control YOP2-8 1.719
control YTP1-10 2.480
control YTP2-10 4.006
control YOP1-10 2.698
control YOP2-10 4.006
control YTP1-12 3911
control YTP2-12 5.628
control YOP1-12 3.752
control YOP2-12 3.303

*Storage time: Storage for 4 weeks
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11.3%, stearic acid 4.6%, oleic acid 23.4%, linoleic acid
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