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Effect of Natural Air Cooling and Vacuum Pre-cooling on
Shelf Life of Cake
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200093, China)

Abstract The influence of vacuum pre-cooling cake on the shelf life was analyzed and compared with natural air cooling. The
changes of total number of bacteria and moulds in cakes during storage at different temperatures(4'C, 15°C, 25°C, 37°C) were
analyzed. Results showed that the total microbial count of cake was increased with prolonged storage time, and there was an increase
in microbial growth rate as storage temperature rose. Primary kinetic models were obtained by analyzing the changes of microbial
count in cakes. Kinetic models were developed for total number of colonies and moulds as a function of storage time and temperature
based on Arrhenius equation. Mathematic models for predicting the shelf life of cake were obtained based on the kinetic models. It
shows that relative error between prediction by the model for the shelf life of cake and observed shelf life is less than 12%, which
indicates that this model could be used for predicting the shelf life of cakes.
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Tab.1 Change of total number of bacteria and moulds in cakes during storage at different temperatures

ek TR ol 0 (cfu/g) BT U (cfu/g)
4C 15C 25C 37C 4T 15°C 257C 37C
0 8.6x10 8.6x10 8.6x10 8.6x10 1.9x10 1.9x10 1.9x10 1.9x10
1 1.3x10? 1.5x10? 1.9x10? 3.7x10? 2.4x10 2.7x10 3.1x10 4.0x10
2 2.2x10? 2.9x10? 4.2x10? 1.4x10° 3.0x10 3.6x10 4.8x10 9.2x10
3 3.5x10? 5.6x10? 9.5x10? 3.2x10° 4.1x10 6.1x10 8.7x10 2.3x10?
4 5.3x10? 8.8x10? 1.6x10° * 6.4x10 9.2x10 1.3x10? *
5 8.7x10? 1.3x10° * * 8.2x10 1.3x10? * *
6 1.4x10° 2.4x10° * * 9.9x10 * *
7 2.5x10° * * 1.5x10? * *
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Tab.2 Change of total number of bacteria and moulds in cakes during storage at different temperatures

e BT B U (cfu/g) B THU(cfuw/g)
4°C 15°C 25°C 37°C 4°C 15°C 25°C 37C
0 3.2x10? 3.2x102 3.2x10? 3.2x10? 3.2x10 3.2x10 3.2x10 3.2x10
1 4.8x10? 6.1x10? 7.3%x102 2.4x10° 4.4x10 5.0x10 6.1x10 1.5x10?
2 8.7x102 1.2x10° 1.7x103 * 7.0x10 1.0x10? 1.2x10? *
3 1.5x103 1.9x10° * * 1.1x10? * *
4 2.7x10° * * * * *
TE: R ARNE
3 TEEGRERE R4 TREDHEAGRR
Tab.3 Microbial growth rate of cake at different storage temperatures
e g/ °C ik Ll
15 25 37 4 15 25 37
k/d! 0.4691 0.5655 0.7621 1.2778 0.2857 0.3828 0.4867 0.8129
R 0.998 0.993 0.994 0.982 0.990 0.993 0.997 0.997
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Fig.1 Arrhenius curve for total number of bacteria in cakes
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Fig.2 Arrhenius curve for total number of moulds in cakes
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Tab.4 Comparison between predicted and actual values of shelf life of cake at different temperatures

RIS B
TR 5 C 4 15 25 37 4 15 25 37
¢0 6.09 5.05 3.75 2.24 5.81 4.34 3.41 2.04
¢:wu 6.34 448 3.35 2.41 6.10 4.23 3.10 2.20
AR ZE % 4.11 —11.3 —10.7 7.59 4.99 —2.53 —9.09 7.84
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