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Quality Changes of ‘Baumkuchen’ Cake with Modified Atmosphere
Packaging during Storage

Myungho Lee, Minhwi Kim, and Youn Suk Lee*

Department of Packaging, Yonsei University, Wonju 26493, Korea

Abstract Fresh bakery products are widely consumed worldwide and therefore particular requirements for their quality
characteristics have been established. The shelf life of bakery products is mainly subjected to microbial spoilage and stal-
ing. This study investigated the optimum conditions of modified atmosphere packaging (MAP) application to extend the
shelf life of the bakery products. The gas conditions of the headspace in ‘Baumkuchen’ cake were 0, 30, 70, and 100%
CO, concentrations and stored at 30°C for 5 days. The bakery samples were evaluated weight loss, hardness, color
change, pH and total aerobic bacteria, yeast and molds count throughout the storage period. Values of the weight loss and
hardness were increased over the storage period, meanwhile pH was significantly decreased. However, no significant
color changes were observed during storage. It was also found no significant difference between the different gas treat-
ments. Total aerobic bacteria count of the stored samples after day 5 was increased by 6.94 log CFU/g in the air filled
package, compared to 6.20 log CFU/g in the 100% CO, filled package and 6.02 log CFU/g in the 70% CO, filled pack-
age. Yeast and molds count were 3.65 log CFU/g in air filled package, 2.66 log CFU/g in 100% CO, filled package, 2.64
log CFU/g in 70% CO, filled package, 2.86 log CFU/g in 30% CO, filled package and 3.31 log CFU/g in 100% N, filled
package on day 2. In conclusion, it was shown that 70% and 100% CO, treatments in the package were effective to

reduce microbial growth.
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Table 1. Conditions of the sample treatments
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(B) Packed ‘Baumkuchen’ cake product

(A) ‘Baumkuchen’ cake

Fig. 1. Images of ‘Baumkuchen’ cake (A) and the cake product
treated with the gas in the pouch (B).
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Types of samples

Gas treatments

Control (air)

Ambient air (78.9% N2, 21.0% 02, 0.1% Etc.)

100%CO, 100% CO, gas
70%C0,+30%N, 70% CO,/30% N, gas mixture
30%C0,+70%N, 30% CO,/70% N, gas mixture

100%N,

100% N, gas
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Fig. 2. Changes in weight loss of ‘Baumkuchen’ cakes accord-
ing to the different gas treatments during 5 days at 30°C. Dif-
ferent capital letters indicated statistical significance (p < 0.05)
within each group among different sampling dates and different
lowercase indicated statistical significance (p < 0.05) for each
sampling date among treatments.
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Fig. 3. Changes in hardness of ‘Baumkuchen’ cakes according
to the different gas treatments during 5 days at 30°C. Different
capital letters indicated statistical significance (p < 0.05) within
each group among different sampling dates and different low-
ercase indicated statistical significance (p < 0.05) for each sam-
pling date among treatments.
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Table 2. Color changes of ‘Baumkuchen’ cakes according to the different gas treatments during 5 days at 30°C. Different capital letters
indicated statistical significance (p < 0.05) within each group among different sampling dates and different lowercase indicated statistical
significance (p <0.05) for each sampling date among treatments.

Day Samples Bread Cream
L* a* b* L* a* b*
Control (air) 54.22+0.78%% | 13.73£0.884% | 20.71 = 1.124% | 86.73 £0.34%2 | 3.41+£0.154 | 26.16 +0.70"2
100%CO, 5422+0.784 | 13.73 £0.884% | 20.71 £ 1.124% | 86.73 £ 0.3452 | 3.41+0.15%* | 26.16 +0.704*
0 | 70%CO,+30%N, | 5422+ 0.784B2 | 13.73 £ 0.884% | 20.71 £ 1.124% | 86.73 +£0.34%% | 3.41+0.154% | 26.16 £ 0.70%2
30%CO,+70%N, | 54,22 £0.78482| 13.73 £ 0.884% | 20.71 £ 1.12"82 | 86.73 £0.34%* | 3.41+0.15%% | 26.16 = 0.704¢
100%N, 5422+0.78% | 13.73+£0.88% | 20.71 £ 1.12%* | 86.73 £ 0.34% | 3.41+0.15"* | 26.16 £ 0.70
Control (air) 53.80+ 1.04%% | 13.21£0.51%% | 20.37 £ 0.814% | 83.59+ 1.24%° | 3.72+0.13% |26.39 + 0.94A88
100%CO, 53.54+1.03%% | 14.84 £ 1.07% | 22.49 £ 1.18%¢ | 81.33£0.85%% | 3.68+0.275% | 26.60 + 1.244%
3 | 70%CO,+30%N, | 53.33 £0.914% | 13,67+ 1.054% | 21.98 + 1.26%¢ | 83.06 + 0.65" | 3.91+0.22B% | 27.40 + 1.155%
30%C0,+70%N, | 53.08+0.914 | 13.13 £ 0.46% | 19.81£0.934 | 82.58 £ 0.76%° | 3.97+0.425 | 28.96 + 0.56"
100%N, 52.57 £ 1.56%% | 14.39 £ 1.085 | 21.16 + 0.954% | 82.84 £ 0.374% | 3.73+£0.21% |28.18 + 0.605¢
Control (air) 54.68 +0.96%% | 13.30+0.374° | 20.99 +0.714% | 82.69 +0.96%° | 3.88+0.25%% | 2732+ 1.11B%
100%CO, 56.16 £ 1.128° | 13.26£0.754% | 23.63 + 1.00° | 80.98 + 0.44"% | 4.23+0.21° | 27.78 = 1.00°
5 | 70%CO,+30%N, | 5472+ 1.175% | 13.09 £ 0.45° | 21.00 + 0.78B2 | 82.57 + 0.434% | 4.11 +£0.23® |26.86 + 0.93B%
30%CO,+70%N, | 54.84+ 1.64%® | 13.11£0.48%° | 21.48 £ 1.64% | 81.74 £ 0.80° | 4.23 £0.18%° |26.83 + 0.944%°
100%N, 5547+ 12450 | 12.17+0.45%% | 21.67+0.84% [ 82.19+ 1.11°% | 4.17+0.24%° | 26.34 +0.977
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Fig. 4. The pH changes of ‘Baumkuchen’ cakes according to
the different gas treatments during 5 days at 30°C.
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Fig. 5. The microbial growth in ‘Baumkuchen’ cakes accord-
ing to the different gas treatments during 5 days at 30°C. Dif-
ferent capital letters indicated statistical significance (p <0.05)
within each group among different sampling dates and different
lowercase indicated statistical significance (p < 0.05) for each
sampling date among treatments.
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