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Establishment of dose-response model for Bacillus cereus in cooked rice
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Shanghai 200093, China)

ABSTRACT: Objective To establish an effective dose-response model of Bacillus cereus in cooked rice.
Methods Totally 9 food poison issues during 2001~2011 in China were investigated and selected as
dose-response model (DRM) data in this paper. DRMs of Bacillus cereus in cooked rice were established on the
basis of Exponential, Poisson, Log, Weibull and relative modified model types, respectively. Results Mod-
ified Exponential, Log-logistic and Gamma-Weibull models were better than others with adjusted R*>0.70.
Moreover, compared with modified Exponential and Log-logistic models, Gamma-Weibull model proved to
be with lower predictive food poison rate while extrapolating from high to low doses of B. cereus, lower ac-
curacy-factor (4,) value, and similar bias-factor (B,) and standard error prediction (SEP) values, respectively.
Conclusion Gamma-Weibull model as the best one might be used to analyze the hazard characterization of
B. cereus in risk assessment system in cooked rice.
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Table 1 Incomplete statistics of food poisoning issues due to B. cereus in cooked rice
/ P
(%) N(CFU/qg)
2001.5.29 59/80 73.75 4.8x10% [8]
2004.9.15 105/300 35.00 3.0x10° [9]
2005.3.29 12/37 32.43 1.6x10° [10]
2006.4.22 62/200 31.00 2.4x10° [11]
2007.7.13 26/43 60.47 1.3x10’ [12]
2007.9.25 59/252 23.41 1.0x107 [13]
2009.6.28 26/32 81.25 5.2x107 [14]
2009.9.21 37/51 72.55 1.2x107 [15]
2011.9.8 24/35 68.57 9.0x10° [16]
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Fig. 1 Fitting curves of different dose-response models for B. cereus in cooked rice
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Table 2 Parameter estimation and mathematical evaluation of dose-response models of B. cereus in cooked rice

@ R? Ay By SEP
1) r=0.1120.02 0.43 1.41 1.10 0.34
) B =3.65+0.00 0.72 1.41 1.05 0.32
r=0.3840.10
x = 1.35+0.00
@) o =-0.82+0.34 0.51 1.38 1.10 0.33
B =-11.66+2.48
4) o =-0.82+0.34 0.51 1.38 1.10 0.33
Neop=-2.51%1.38
(5) -@ - - - -
(6) p =0.08+0.00 0.76 1.42 1.05 0.32
r = 0.3820.09
x=-1.67+1.84
@) =@ - - - -
(8) o= 0.66+1.24 0.77 1.40 1.07 0.32
S = 1.39x10°+0.00
x =7.81%8.29
Q) + ()
3 W 0, i
, 2)
[27]
( 1), 10°~10° CFU/g , el
1971~1985 107
[24]’
1.0x10%~5.0x10"° CFU/qg, 1x10" CFUlg
Granum!®!
1.0x10°~1.0x10® CFU/g, Notermans ,
1.0x10°~1.0x10°
CFU/g
[29]
[30] , [31]
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(low-dose extrapolation problem)®?,
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