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Kinetic Modelling for the Prediction of Shelf-life of Kimchi
Based on Total Acidity as a Quility Index

Kwang-Hyuck Lee, Hyung-Yong Cho and Yu-Ryang Pyun

Department of Food Engineering, Yonsei University

Abstract

A simplified mathematical model to estimate changes in total acidity of Chinese cabbage kimchi
during fermentation was developed as a function of temperature and salt concentration. Assuming
that tolerable acceptability reached at 0.75% total acidity, the shelf-life of kimchi was predicted by
the model. The predicted value was in good agreement with the actual shelf-life measured by organo-

leptic tests.
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Table 1. Parameter sets of two kinetic models for the prediction of total acidity during kimchi fermentation
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Fig. 1. Simulated total acidity of kimchi during fermen-
tation at 5°C using equation (4) (solid line) and the
data of Mheen and Kwon®

Salt concentration: B 2.25%, L} 3.5%, @ 5.0%, O 7.0%
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Fig. 2. Simulated total acidity of kimchi during fermen-
tation at 14°C using equation (4) (solid line) and the
data of Mheen and Kwon®

Salt concentration : B 2.25%, 1 3.5%, @ 50%, C 7.0%
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Fig. 3. Simulated total acidity of kimchi during fermen-
tation at 20°C using equation (4) (solid line) and the
data of Mheen and Kwon®

Salt concentration : W 2.25%, 2} 3.5%, @ 5.0%, O 7.0%
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Fig. 4. Simulated total acidity of kimchi during fermen-
tation at 30°C using equation (4) (solid line) and the
data of Mheen and Kwon

Salt concentration : B 2.25%, [] 3.5%, @ 5.0%, O 7.0%
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Fig. 5. Comparison of simulated total acidity of kimchi
(solid line) with experimental data during fermentation
at various temperature
®: Data of reference(4) (15C, 3% NaCl), i i Data of
reference(4) (10C, 3% NaCl), @: Data of reference(10)
(7C, 35% NaCl), :: Data of reference(11) (0C. 3.9%
NaCl)
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Fig. 6. Shelf-life plot of kimchi based on maximum al-
lowable total acidity of 0.75% predicted by equation(4)
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Fig. 7. Shelf-life plot of kimchi based on the data mea-
sured by organoleptic test

Table 2. Comparison of shelf-life of kimchi predicted
by the model with organoleptic shelf-life

Temper- Organoleptic Shelf-life Shelf-life pre-
ature shelf-life predicted dicted by eqn.
() (day) from Fig. 7 (4) at 3% NaCl
(day) (day)
0 80(2)* 88.5 159.1
90(8)
100(3)
4 10(5) 36.2 55.0
20(3)
22(10)
30(8)
44(2)
5 20(7) 29.0 45.8
55(4)
6 45(1) 234 36.2
7 18(7) 28.8 29.0
14 8(4) 7.1 8.1
15 2.4(5) 6.3 7.1
42)
18 6(3) 5.5 5.0
20 2.5(4) 39 4.0
5(6)
22 1.9(7) 2.5 3.2
25 1(5) 1.8 24
1.5(8)
1.5(2)
30 0.8(8) 1.0 16
1.5(4)
35 0.8(5) 0.6 0.6

*( ) Reference number
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