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Effect of Modified Atmosphere Packaging on Quality Preservation
of Rice Cake (Ddukgukdduk)

Soo Yeon Jung and Duck Soon An*

School of Bioconvergence, Kyungnam University, Changwon, 631-701 Korea

ABSTRACT Packages of different atmospheres (air (control), 100% CO,, vacuum, and vacuum + O, absorber) were
prepared for 0.4 kg rice cake (ddukgukdduk) using gas-barrier plastic film and stored at 10°C for 11 days. The stored
products were evaluated in their packages atmosphere, total aerobic bacteria, yeast and molds, texture and sensory
quality during storage period. In the air package, the O, concentration decreased from initial 21% to 16% on storage
4 days and the CO, concentration increased to 23% on storage of 11 days, which resulted from the growth of micro-
organisms. CO, concentration decreased from initial 98% to 36% on storage 11 days in the 100% CO, package. It
is reasoned that CO, was dissolved into the product reducing the volume of the package. Vacuum and vacuum +O,
absorber package maintained shrunk vacuum condition until 11 days of storage. Total aerobic bacteria count increased
significantly in the control package (6.41 log (cfu/g) after 11 days) compared to the 100% CO, package (4.96 log (cfu/
g) after 11 days). Yeast and molds were 6.66 in control package, 3.43 in 100% CO, package, 4.66 in vacuum package,
and 3.78 in vacuum + O, absorber package after 11 days. There was no significant difference between control and
the other treatments for the texture of the stored products. Sensory quality was the worst in control package on the
storage of 8 days. All treatment groups except control improved the quality preservation, but vacuum and vacuum +
O, absorber packages suffered from cracking of the product. Thus 100% CO, flushing is suggested as a desired pack-

aging condition.

Keywords Rice Cake (Ddukgukdduk), Modified atmosphere packaging (MAP), Carbon dioxide, Vacuum, Gas con-
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Fig. 1. Gas concentration in the rice cake (ddukgukdduk) packages at 10°C for 11 days. @ : O,; A :CO, M :N,.
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Fig. 2. Microorganisms of the packaged rice cake (ddukgukdduk)
at 10°C for 11 days. A : Control; @ : 100% CO,; 9 : Vacuum;
B : Vacuum + O, absorber. Different letters on experimental
data points mean significant difference from the other treat-
ments (p <0.05).
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Table 1. Change in texture properties of packaged rice cakes (ddukgukdduk) at 10°C for 11 days

Texture Storage period (days)
Treatment .
properties 0 2 4 8 11
Hardness (kg) 3.81+0.58 4.01 £0.36 4.36+0.42 4.96+0.23 4.63+£0.37
Adhesiveness (g) 436=+0.77 4.67+0.65 4.63+1.04 4.69+1.01 4.09 +0.20
Control Cohesiveness(%) 0.77 £ 0.08 0.73 £0.08 0.71 £ 0.12 0.71 £ 0.06 0.69 +0.07
Chewiness (kg) 2.82+0.49 2.86 £ 0.46 3.01£0.63 337+041 3.09+£0.57
Springiness(%) 0.97 +0.05 0.97 £0.06 0.97 + 0.04 0.96 £ 0.05 0.97 +£0.03
Gumminess (kg) 2.90+0.47 2.94 £0.40 3.12+0.70 3.51+0.32 3.19+0.54
Hardness (kg) 3.81+0.58 4.46 +0.29 4.86 +0.33 5.18+0.26 5.13+0.31
Adhesiveness (g) 436=+0.77 4.57+0.73 4.36+0.89 4.96 + 1.06 443+ 0.62
100% CO, Cohesiveness(%) 0.77 £ 0.08 0.73 £0.09 0.74 £ 0.12 0.71 £ 0.08 0.69 + 0.06
Chewiness (kg) 2.82+0.49 3.18 +£0.38 3.48+0.53 3.60 +0.52 3.48 +£0.37
Springiness(%) 0.97 £0.05 0.99 £ 0.02 0.97 £ 0.04 0.98 +£0.03 0.98 +£0.03
Gumminess (kg) 2.90+0.47 3.23+£0.35 3.59+0.48 3.68 +£0.49 3.55+£0.37
Hardness (kg) 3.81+0.58 4.05+0.45 445+0.28 5.14+£0.22 4.93+£0.27
Adhesiveness (g) 436=+0.77 440=+1.26 4.55+1.74 513+ 1.11 4.11+£0.53
Vacuum Cohesiveness(%) 0.77 £ 0.08 0.70 £0.07 0.69 £ 0.07 0.66 £ 0.08 0.73 £0.07
Chewiness (kg) 2.82+0.49 2.74+0.42 3.00+0.28 331+0.36 3.45+0.46
Springiness(%) 0.97 +0.05 0.97 +£0.05 0.98 +0.03 0.99 +0.02 0.96 £ 0.04
Gumminess (kg) 2.90+0.47 2.82£0.44 3.08+0.30 3.36 +0.34 3.59+0.40
Hardness (kg) 3.81+0.58 434+0.25 4.49 £ 0.30 5.18+0.16 498 +0.31
Adhesiveness (g) 436=+0.77 433+0.72 4.00+1.12 546+ 142 3.89+0.81
Vacuum Cohesiveness(%) 0.77 £ 0.08 0.74 +£0.08 0.70 £ 0.07 0.69 £ 0.07 0.70 £ 0.06
+ 0, absorber Chewiness (kg) 2.82+£0.49 3.11 +0.46 3.06 + 0.37 3.45+0.41 3.32+0.52
Springiness(%) 0.97 £0.05 0.97 £0.04 0.98 +£0.03 0.97 £ 0.04 0.95 +0.04
Gumminess (kg) 2.90+0.47 321+041 3.13+0.32 3.57+0.39 3.48 £0.46

Table 2. Sensory evaluation scores of packaged rice cakes (ddukgukdduk) at storage 8 days

Sensory properties Control 100% CO, Vacuum Vacuum +O, absorber
Odor 6.50 + 0.53° 3.38+1.51° 3.63 + 1.06° 2.63 + 1.06"
Texture Spoiled 5.25+1.16% 4.88 +0.99° 5.38+1.19%
Overall acceptability 1.13+0.35° 4.13+1.73% 3.88 +1.55% 4.50 +2.00°
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