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Mathematical Analysis on TTI’s Estimation Accuracy of Food Shelf Life
Depending on its Discrepancy in Temperature Dependence

Jin Won Kang, Jung Hwa Choi, Soo Yeon Park, Min Jung Kim, Min Jung Kim,
Man Hi Lee, Seung Won Jung, and Seung Ju Lee*

Department of Food Science and Biotechnology, Dongguk University-Seoul, Seoul 100-715, Korea

Abstract TTI is a small label of which the color changes by time-temperature history during food storage. The food
shelf life (SL) was compared with that of TTI, the time for TTI to reach the end-point of its color change, for the various
discrepancies in two Arrhenius activation energies (Ea), an important parameter of temperature dependence. The SL of
TTI and food were mathematically simulated, based on zero-order and first-order kinetics, respectively. In the case Ea
of food was smaller than that of TTI, the SL of food was larger than that of TTI, meaning TTI reaches the end-point of
color change earlier even though food is still fresh. In the case of Ea of food > Ea of TTI, the food reaches the SL earlier
than the TTI. In addition, the magnitude of AFa between food and TTI led to the bigger ASL. To be safe, SLy,,q > SL1y

would be practical although SLp  4=SL;p is ideal.
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Table 1. Kinetic and Arrhenius parameters of TTI and food
TTI Food
NP =10%7
a) =
Mo~ =035 NP1
Ea (kl/mol) ko moa (07D Ea (klJ/mol) ko oa (07D
Eapz® = 88.06 kJ/mol 0 food 0 food
Eagpoq 15 27.188 Eagog 105 2.215x10'8
A 45 1.178x107 A 120 1.458x10%!
ko 77 = 1.954x10" ! Earn 60 7.761x10° Earn 135 9.605x10%
75 5.110x10"2 150 6.324x10%

dColor index at end-point.

%) Arrhenius constant and activation energy in Eq. (1), respectively.
49)nitial and final levels of a microorganism as a food quality factor in Eq. (2), respectively.
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Fig. 1. Shelf life of food with various Arrhenius activation energy (Eapr; > FEag,g) at isothermal conditions.
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Fig. 2. Shelf life of food with various Arrhenius activation energy (Fapp; < Eag,g) at isothermal conditions.
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Fig. 3. Difference of shelf life between TTI and food with various Arrhenius activation energy at isothermal conditions.
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