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Abstract; The growth/no growth interface model of Bacillus cereus
(ATCC49064 and DSMZ 4312) on soft-baked mussels was estab-
lished based on storage temperature (T), water activity (Aw) and
pH. and its fitting and the validation behavior of Bacillus cereus
(YB001) from soft-baked mussels were analyzed and evaluated. And

this model was compared with the established growth/no growth in-
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terface model of Bacillus cereus in Brian Heart Infusion (BHI)
media. The total equation of this model is Lopit(P) = —208. 457 —
2.167 « T+ 35. 304 « pH+705. 573 + Buw+1. 117 « T » pH —
7.072 « T+ Bw—174.946 « pH « Bw. It showed a reasonable good-
ness of fit of this model due to R?*-Nagelkerke=0. 979 and y*=0. 019
(df=8, P=1), and the predicted concordance rate of this model
was significantly higher than that of the established model in BHI
medium, which indicated that this model had a high accuracy and
good applicability in predicting the growth probability of Bacillus ce-
reus on soft-baked mussels. Besides, T, Aw, pH and their interac-
tion had significant effects on the growth probability of Bacillus cere-
us (P<C0.05). Therefore, this model can be used to quantify T, Aw,
pH and combine with their interaction to ensure the top quality and
safety of soft-baked mussels.

Keywords: mussels; Bacillus cereus; growth/no growth interface

model; predictive ability; hurdle factors
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Table 1 Experimental design
S i K I8 E K
T/C 10,15,20,25,30,35 15,20,25,30
4.50,5.01,5.50, 5.01,5.50,
pH
5.93,6.52,6.85 5.93,6.52
N 0.985,0.976,0.965,0. 952, 0.976,0.952,
w
0.940,0.931,0.925,0.912 0.931,0.912
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Table 2 Some experimental data of the growth probability

of Bacillus cereus on soft-baked mussels

pH
WEE/C IKIEEE
01 5.50 5.93 6.52
0.976 0 0 0 1
0.952 0 0 0 0
15
0.931 0 0 0 0
0.912 0 0 0 0
0.976 0 1 1 1
0.952 0 0 0 0
20
0.931 0 0 0 0
0.912 0 0 0 0
0.976 0 1 1 1
0.952 0 0 1 1
25
0.931 0 0 0 0
0.912 0 0 0 0
0.976 1 1 1 1
0.952 0 1 1 1
30
0.931 0 0 0 1
0.912 0 0 0 0
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Table 3  Fitting results of the growth/no growth interface

model for Bacillus cereus on soft-baked mussels

AR fliiE Pt P

aop —208. 457 79.931 0. 009

a —2.167 1. 040 0.037

as 35.304 13.670 0.010

as 705.573 269. 585 0. 009

e 1.117 0. 444 0.012

as —7.072 3.090 0.022

ac —174. 946 65. 784 0.008
Lopit(P)= —208. 457 — 2. 167 « T+ 35. 304 « pH+
705.573 « Bw+1.117 « T« pH—7.072 + T » Bw—

B 174,946 « pH + Buws
R?- Nagelkerke = 0. 979, y* ( Hosmer-Lemeshow) =

0.019 (df=8, P=1)
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Table 4  Statistics of predictive results of the growth/no

growth interface model for Bacillus cereus on soft-

baked mussels

T2 W 2% (pHL T/°C L Aw) - BN (P) SEBRE (Po)
5.01,25,0.976 1 0.5
5.50,20.0.976 1 0
5.50,30,0. 952 0 1
5.93,25,0. 952 1 0
6.52,20,0. 952 0 1

—ER A BH 4 1% BA 1
92.19% 4.69% 3.12%
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Table 5 Fitting results of the growth/no growth interface

model for Bacillus cereus in BHI media

E%4 8 T o R PfH

ay —148. 658 36. 415 <0. 001

aj 2.769 0. 819 <20. 001

as 33.909 8. 261 <20. 001

as —327.115 135. 509 0.016

a —0.470 0. 159 0.003

as 8.501 2.723 0.002

ag —36.199 14. 566 0.013
Lopit(P) = —148. 658 + 2. 769 « T+ 33. 909 « pH—
327.115 « Bw—0.470 « T+ pH+8.501 «+ T » Bw—

BT 36,199 - pH - Buw;

R?- Nagelkerke = 0. 954, y* ( Hosmer-Lemeshow) =
0.012 (df=8.P=1)

*6 BHIEFREPHEEFATEERK/FERKRAEERN
T &5 R 4 it

Table 6  Statistics of predictive results of the growth/no
growth interface model for Bacillus cereus in
BHI media
T2 W 5% (pHLT/°C L Aw) - FHNAE (P) SZPRAE (Po)
5.01,25,0.976 0 0.5
5.01,30,0.976 0 1
5.50,25,0.976 0 1
5.50,30,0.952 0 1
5.93,20,0.976 0 1
5.93,30,0.952 0 1
6.52,20,0.952 0 1
6.52,25,0.952 0 1
6.52,30,0.952 0 1
6.52,30,0.931 0 1
""""""""" e 1T T
84.38% 15.62% 0.00%
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