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Predictive model for effect of temperature on the growth of
E. faeciumin tofu (soymilk)

Li Bo*, LiLite!, Tatsumi Ezo®, Li Zaigu'
(1. College of Food Science & Nutritional Engineering, China Agricutural University , Beijing 100083, China;
2. Japan International Research Center for Agricutural Sciences, Ministry of Agricuutre , Forestry and isheries)

Abstract The growth characteristics of the maor spoilage bacteria in tofu - E. faecium was studied by using the
method of predictive microbiology. And predictive models for the growth curves and the effects of temperature on
growth of microorganism were established. Growth curves were fitted by using the model of Logistic, Gompertz and
Monod functions, and specific growth rates derived from the curve fitting were modeled. The experiment results were
as follows: A study to build mathematical models that predict the growth of E. faecium in soymilk (tofu) was carried
out. Growth curves were obtained at 0- 55 . The Gompertz model were found to fit with representation of experi-
mental curves which are typical sigmoidal at 10 - 50 . The Monod function were found to fit with the experimental
curve at below 10  or above 50 . The variations of growth rate with temperature were modeled. Data processing of
the model has shown that the minimum growth temperature for E. faeciumis 4.8 , the maximum growth temperature
is 54.6  and the optimal growth temperatureis 41 . The validity o the predictive model was evaluated under con-
trolled laboratory conditions using soymilk.
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Fig.1 Gowth curvesof E. faccium fitted with Gompertz(a) and Logigtic(b) modds at 36
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Table 1 Satigtica-andyticad datafor growth curvesof E. faecium

RZ
/ Gomp. Logis. linear Gmp. Logs. linear
0 — — 0.9037 — — 0.001 92
— — 0.9905 — — 0.004 14
5 — 0.702 4 0.669 9 — 0.011 70 0.011 68
10 0.9771 0.9705 0.9722 0.13129 0.168 92 0.126 24
14 0.9832 — 0.9910 0. 06359 — 0.03012
19 0.9872 0.9770 0.9221 0.03197 0.057 16 0.172 36
22 0.9845 0.9773 0.9732 0. 065 36 0. 095 85 0.100 72
25 0.9971 0.989 6 0.9879 0.016 88 0. 060 46 0. 061 65
28 0.986 9 0.9742 0.9599 0.037 04 0.07311 0. 099 69
32 0.9953 0.9940 0.9737 0.01552 0.019 95 0.076 29
36 0.9981 0.9925 0.9855 0. 009 67 0.037 41 0. 063 25
38 0.9855 0.9854 0.9702 0. 055 15 0. 055 65 0. 099 48
40 0.9879 0.9879 0.9707 0. 055 27 0. 05529 0.116 75
45 0.9933 0.988 4 0.9702 0. 026 34 0. 045 82 0. 094 34
50 0.9834 0.976 2 0.968 4 0. 055 87 0.079 84 0.092 77
55 — 0.796 6 0.9491 — 0.25329 0. 047 50
;Logistic : (0 10 ), (10 40 50
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2 Gompertz, Logigic  Linear
Table 2 Vauesof parameters A, U, andA of E. faecium obtained from the Gompertz ,

Logigtic and Linear regresson functions, regpectiudy

T A h Ig[H o/ (cfu-h™1)] lg[ A/ (Fu-mL™ %) ]
/ Gomp. Logis. Gomp. Logis. Linear Gomp. Logis.
0’ — — — — -0.01 — —
4° — — — — -0.04 — —
5" — 49. 97 — 0.19 0.01 — 14.23
10° 2.23 2.88 0.55 0.61 0.42 6.57 5.72
14 3.97 — 0.10 — 0.09 7.38 —
19 3.96 4.75 0.24 0. 26 0.11 3.41 3.32
22 4. 89 5.94 0.30 0. 36 0.19 4.47 4.14
25 2.20 3.08 0. 47 0.53 0. 36 7.67 6.93
28 2.50 2.76 0.52 0.53 0.32 3.77 3.57
32 1.80 2.11 0.75 0.82 0.52 4.70 4.22
36 0.79 1.10 0. 87 0.93 0. 65 5.98 5.45
38 1.55 1.97 0.70 0.78 0. 56 6. 43 5.18
40 1.69 2.08 0.82 0.91 0.61 5.85 5.16
45 2.24 2.33 0. 88 0.92 0.61 10. 35 5.95
50 2.75 3.31 0.45 0.48 0.32 4. 66 4.27
55 — 3.78 — - 0.03 - 0.04 — - 1.58
* d
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by Ratkowsky and the fitting curves
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Table 3 Modds and characteristic parameters used for
predicting growth of E. faecium in oy milk

K=[b(T- Tmn)]1?-{1- exp[c(T-
Trmex) 1}

b=0.0413,c=0.0365,

Trin =4. 846 9, Tex = 54. 566 0
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