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Effect of Packaging Material and Oxygen Absorbant on
Quality Properties of Yukwa

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

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

Effects of packaging material and oxygen absorbant on physical and chemical properties of Yukwa were studied
during storage to develop packaging conditions. The packaging materials used were PET/EVOH (16 pm)/PL :

P1 and PET/EVOH (24 pm)/PL:P2 with or without oxygen absorbent (E1A : P1 and E2A :

P2 for w/ O,

absorbent, E1EA : P1 and E2EA : P2 for w/o O, absorbent). Color values for Yukwa indicated that L values of
E1A, E1EA, E2A and E2EA were decreased during storage while those b values were increased. Hardness and
chewiness of Yukwa were generally decreased, however those of E1A and E1EA were rather increased after 6
weeks of storage. Acid value of E2A had maintained less than 2.0 during 12 weeks of storage. E1A, E2A had
the below of 20 in peroxide during 12 weeks. Aroma data by using electronic nose showed that there was no
difference after 6 week storage time in different packaging materials. Sensory evaluation (Yukwa odor and rancid
odor) showed very similar results with electronic nose one. E2A had the highest value of overall acceptability for
sensory evaluation. Hardness and cheweness in physical measurement results had the highest correlation with
hardness, crispness, overall-acceptability in sensory evaluation results.
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Table 1. Physical properties of packaging films

Film
Parameters
P1 P2
Thickness (lm) 55.6 60.7
Adhesion force (kg/10 mm) 0.764 0.882
Interlaminer thickness:PET/EVOH/PL (um) 12/16/22.5 12/24/22.5
0, gas transmission rate (cc/m?” day atm) 48 5

Water vapor permeability (g/m’ day) 4 13
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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 EIEA E2A E2EA
L 74.59+3.00°0 72.66£3.20° 73.08+3.95% 72.08+2.92° 72.79£2.75°
’ a 1.23+0.39* 1.2310.62* 0.99+0.48° 0.74£0.60° 0.500.40°
b 14.90%1.68° 18.40+2.1* 16.83+2.44° 19.57£2.15* 18.86+1.85%
E 76.57 75.00 74.69 75.20
L 74.5913.00* 71.23£3.87° 72.60£2.51® 7217826 70.3613.63
4 a 1.23+0.39* 1.01£0.80* 0.90£0.54* 0.56+0.52° 0.6240.51°
b 14.90%1.68° 17.8243.78® 16.03£1.72 17.69£1.69® 19.161+2.46*
E 76.57 74.35 7431 7292
L 74.59£3.00° 67.3114.34> 64.81+2.61% 69.90£2.66" 62.82+1.63¢
6 a 1.2340.39* 0.91£0.63 0.95£0.49 1.4040.63* 1.54+0.59
b 14.90£1.68 16.13+3.20 14.87+1.42° 24.862+1.87° 19.71+3.09®
E 76.07 66.50 74.20 65.86
L 74.59£3.00° 66.7514.04° 66.1112.44™ 63.76£1.85° 64.57+2.68"
3 a 1.23+0.39* 1.411£0.43* 1.21+0.37* 1.16+0.59° 1.34+0.69*
b 14.90£1.68° 17.40+3.34° 17.82+1.68" 20.70£3.10° 19.83+2.97*
E 76.07 68.48 67.05 67.56
L 74.59£3.00° 67.6043.35° 66.3512.46" 64.2343.68% 62.0243.11¢
10 a 1.2310.39% 0.8440.34° 0.91£0.42™ 1.57£0.93* 1.4610.73*
b 14.90£1.68° 17.95£2.27° 16.2240.68™ 22.00+4.09° 21.8242.12°
E 76.07 68.31 6791 65.76
L 74.59%3.00° 60.4313.14° 66.21£3.12° 59.4+2.05° 63.36£4.10"
2 a 1.2310.39™ 1.8240.81° 0.89£0.41° 2.8710.95° 1.7740.67°
b 14.90£1.68° 21.58+1.77° 16.2240.31° 25.324327° 21.3113.43"
E 76.07 68.17 64.64 66.87

DValues with different letters in the same row are significantly different by multiple range test(P<0.05)
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Table 3. Changes in texture properties of Yukwa stored under different packaging conditions (E1A)

Storage period Texture characteristics
(week) Hardness(g) Springiness Cohesiveness Chewiness
0 507.06+91.19*V 0.49£0.11% 0.2510.04% 60.09£15.86°
2 395.16+31.70° 0.4610.05° 0.21£0.03° 37.58+10.64°
4 535.01£105.56 0.60+0.13* 0.21+0.01° 68.48127.16°
6 855.98+107.71° 0.64+0.03* 0.29£0.04° 162.22+54.78*
8 804.74+320.07* 0.57£0.04* 0.3610.09* 157.24+48.15*
10 852.501211.92* 0.62+0.06" 0.27£0.05" 138.84427.15%
12 851.14£161.0° 0.58+0.03* 0.2740.02% 153.89128.87*

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

Table 4. Changes in texture properties of Yukwa stored under different packaging conditions (E1EA)

Storage period Texture characteristics

(week) Hardness(g) Springiness Cohesiveness Chewiness
0 507.06£91.19°Y 0.49£0.11° 0.25£0.04° 60.09£15.86°
2 400.36£66.76° 0.5540.06% 0.1910.04° 41.2948.15°
4 420.16+83.32° 0.59£0.07* 0.2310.02" 56.69+8.32°
6 1117.28%£157.19* 0.6510.05° 0.27+0.02° 196.40+20.05°
8 800.82+187.53° 0.7510.04* 0.42+0.03* 273.95%46.16*
10 801.08+197.28° 0.57+0.08>¢ 0.25£0.06° 117.751+44.72°
12 729.42£180.41° 0.6310.06™ 0.28+0.01° 128.92432.78°

YValues with different letters in the same column are significantly different by multiple range test(P<0.03)

Table 5. Changes in texture properties of Yukwa stored under different packaging conditions (E2A)

Storage period Texture characteristics

(week) Hardness(g) Springiness Cohesiveness Chewiness
0 507.06+£91.19*Y 0.49£0.11% 0.25£0.04° 60.09115.86°
2 251.82175.81* 0.4010.03° 0.22£0.04° 21.73£7.52°
4 209.65£16.26* 0.40£0.05° 0.20£0.02° 16.7614.78°
6 375.74154.04" 0.56+0.11% 0.2610.06° 54.97£21.80°
8 212.06143.93* 0.4410.04° 0.2310.03° 20.9213.49°
10 196.26132.30* 0.4410.04¢ 0.26£0.08° 22.2516.74°
12 540.041£817.59* 0.621+0.04* 0.37£0.04* 30.4816.41°

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

Table 6. Changes in texture properties of Yukwa stored under different packaging conditions (E2EA)

Storage period Texture characteristics
(week) Hardness(g) Springiness Cohesiveness Chewiness
0 507.06191.19*Y 0.4920.11% 0.25£0.04* 60.09115.86"
2 261.84£21.10° 0.33+0.05° 0.2010.04° 17.1244.95°
4 258.98+93.59" 0.43£0.05® 0.2010.04° 22.7619.31°
6 289.28+32.43° 0.48+0.04* 0.2610.02* 35.6244.55
8 213.86123.70 0.4110.07° 0.24£0.03* 20.4412.71°
10 23924442 59" 0.4320.04° 0.2610.04* 27.13£10.64™
12 260.38%45.30° 0.52+0.04* 0.27£0.04* 35.5045.93"

YValues with different letters in the same column are significantly different by multiple range test(P<0.05)

B el AgQl AAsHETRE ESASIAE 3~45 Abol o] A7 ARANE HHom %74194 AE AN
of HstE7b7t F48] S7ket 2 olF WARR FA 71 Q8 24 A AARFEA B dagAxEs sl
AE A Ao sted FRHAZ S Faks 30°CA 35°CA 904 A7 Al ’\L_/t—é—'—}%ﬂ% e 79 5.3 meg/kg,
Agd As 4 ﬂz‘;‘éf—-ﬂ HopA g7 kol vk =3 At ZAA 119 megkg 2 VIEZT 195.5 megkg OB A



732 B4 &85 %] A 33 WA 6 & (2001)

Table 7. Effect of O,absorbent on acid values of Yukwa during storage at 25°C

Packaging Storage period(week)
method 0 2 4 6 8 10 12
El1A 0.26 0.28 0.28 1.13 141 1.707 2.26
E1EA 0.26 0.28 0.56 1.70 1.98 2.26 2.82
E2A 0.26 0.28 0.28 0.28 0.56 1.13 1.13
E2EA 0.26 0.28 0.56 1.13 141 1.70 2.26

Table 8. Effect of O,absorbent on peroxide values of Yukwa during storage at 25°C

Packaging Storage period(week)
method Control 2 4 6 8 10 12
ElA 4.06 18.62 18.10 17.56 13.45 13.24 12.41%
EIEA 4.06 16.54 17.07 33.10 35.17 4241 51.72
E2A 4.06 17.58 17.58 16.03 - 1138 10.34 8.28
E2EA 4.06 18.62 19.65 25.34 28.96 34.65 40.34
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& A7+AZ} fAREA

Al 598 g2 ¥ glo] 30°CERH 65~75%) 9% F
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I Aol FakalErE Hoe Aok skith
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Table 9. Distance difference(quality factor) between control
and packaging method in PCA map estimated by electronic
nose

Class Class Quality factor
control E1A2% 4203
control E1EA2 3.694
control E2A2 5.135
control E2EA2 4936
control E1A4 3228
control E1EA4 2.808
control E2A4 2.295
control E2EA4 3.024
control El1A6 2.526
control E1EAG6 5.248
control E2A6 3.360
control E2EA6 2.664
control E1A8 1.853
control E1EA8 4.083
control E2A8 2.176
control E2EAS8 4.238
control E1A410 5.051
control E1EA10 1.661
control E2A10 3434
control E2EA10 1.838
control E1A12 2.880
control E1EA12 3.954
control E2A12 2.155
control E2EA12 1.561

*Storage time: Storage for 2 weeks
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Fig. 1. Changes in QDA profiles of Yukwa stored under
different packaging conditions (packaging material, oxygen
absorbent) for 4 weeks
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Fig. 2. Changes in QDA profiles of Yukwa stored under
different packaging conditions (packaging material, oxygen
absorbent) for 8 weeks
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Fig. 3. Changes in QDA profiles of Yukwa stored under
different packaging conditions (packaging material, oxygen
absorbent) for 12 weeks
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Table 10. Pearson Correlation Coefficients between sensory attributes and textural characteristics
L Mechanical characteristics
Sensory characteriatics
Hardness Springiness Cohesiveness Chewiness
Grit uniformity 0.259 -0.216 -0.419 -0.030
Surface uniformity -0.219 -0.176 -0.263 -0.166
Yukwa odor 0.258 -0.157 -0.279 -0.005
Rancid odor -0.348 0.013 0.150 -0.105
Yukwa flavor 0.045 -0.332 -0.436 -0.250
Sweetness -0.099 -0.451 -0.560 -0.394
Sourness -0.366 -0.041 0.053 -0.123
Rancid flavor -0.244 0.126 0.227 0.033
Roughness 0.632 0414 0.157 0.616
Hardness 0.706 0.637 0.396 0.766
Crispness 0.661 0.622 0.408 0.736
Adhesiveness 0.336 -0.038 -0.428 0.083
Firmness 0.706 0.613 0.382 0.764
Brittleness 0.679 0.598 0.429 0.740
Qily 0.229 0.033 0.112 0.023
Tooth pack 0.586 0.389 0.177 0.631
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