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Abstract: The growth curve of Staphylococcus aureus was fitted based on the Bara odel, modified Gompertz model and Huang

model to investigate the growth of Staphylococcus aureus in a traditional food Liangpi by determining the growth data at 5 °C, 10 C, 15°C,

IANHui-li, MI Wei-yu, 31 Hua, WANG Zhou-ping

20 °C and 25 °C. The correlation coefficients and parameters of the three models were compared, and the maximum specific growth rate (ppy)

and lag phase (1) obtained by the primary model were used t

<
bias factor (By) and accuracy factor (Ay) of the primary model

square root model of temperature was established by usin

indicating that the Modified Gompertz-model was most s

tablish a temperature-dependent secondary model. The results showed that the
d by the modified Gompertz model were within a reasonable range. The

d by the modified Gompertz model, and the fitting R* is 0.80 and 0.88,
ble for fitting growth curve. In addition, the variance analysis of the secondary

model showed that the model could effectively predict the growth of S.aureus in Liangpi. This study provided theoretical basis for the

quantitative risk assessment of S. aureus in Liangpi.
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Table 1 Fitting parameters of primary growth model of S. aureus in Liangpi derived from Baranyi model

RE/C Y, Y max hy inax yl HEES) B Ag R?
5 2.65 4.68 424 009  47.16 0.09 1.00 1.02 0.99
10 2.75 6.72 2.49 006 4372 0.25 1.00 1.04 0.98
15 291 9.42 1.37 0.1 12.14 0.42 1.00 1.05 0.98
20 3.47 10.47 0.81 0.13 6.06 0.44 1.00 1.05 0.98
25 3.95 8.98 2.61 0.42 6.25 0.32 1.00 1.05 0:97

2 Modified Gompertz #RAMIS RN PEREABHKE—REKREBEGESY

Table 2 Fitting parameters of primary growth model of S.aureus in Liangpi derived from modified Gompertz model

BE/C Y, Y s lag Mimax AFEE(S) B A¢ R’
5 2.68 4.68 35.30 0.05 0.08 1.00 1.0 0.9
10 2.82 6.76 36.35 0.05 0.24 1. 1.0 O.J
15 2.98 9.58 13.85 0.12 0.38 ﬂ.OO 1.05 .98
20 3.44 10.95 6.19 0.14 0.88 y m 1.07 0.96
25 4.06 9.08 5.68 0.39 0.37 1.00. 1.06 0.96
% 3 Huang IREHIARVRRE P e RBHEHRE—REKERUESH
Table 3 Fitting parameters of primary growth modeyf S.aureus in Liangpi derived from Huang model
B/ Y, Yo lag p& ookt £(S) B; As R?
5 2.68 4.68 37.12 0.07 0.08 1.01 1.00 0.99
10 2.80 6.75 31.76 0.05 0.20 1.04 1.00 0.98
15 2.95 9.47 8.45 0.10 0:46 1.05 1.00 0.98
20 3.18 10.51 0.2? 0.12 0.49 1.05 1.00 0.97
25 4.03 8.97 5. 37 0.32 1.06 1.00 0.97

%4 >§&¢@ﬁé§éﬁ Baranyi J5AR— 41t KA HY
Table 4 Primary growth mode equation of S.aureus in Liangpi derived from Baranyi model
BE/C

Baranyi 7 42

Y (£)'= 2.65 +0.09 4(¢) - ln{l L &xp( 0.09 4(1)) —1}

7.61
A(f) = t+11.111n[exp(-0.09¢) + 0.01 — exp(—0.09¢ — 4.24)

exp( 0.06 A(t)) — 1}
52 .98

Y(t)=2.75 +0.06 A(t)—ln{1+

A(t) =t +16.67 In[exp(—0.06¢) + 0.08 — exp(~0.06¢ — 2.49)]
L exp( 0.114(0)) - 1}

Y(t)=2.91+0.11 A(t)—ln{l

> 671 .83
A(t) =t +9.09 In[exp(=0.11¢) + 0.25 — exp(=0.11£ —1.37)]
Y(t)=3.47 +0.13 4(1) - 1n{1 L exp( 0.134() - 1}
20 1096 .63
A(f) =t +7.69 In[exp(—0.13¢) +0.44 — exp(—0.13¢ — 0.81]
Y(t) =3.95 +0.42 A(¢) - 1n{1+ exp(_0.42 A(t)—l}
2 152 .93

A(t) = t +2.38 In[exp(—0.421) + 0.07 — exp(—0.42¢ — 2.61)]
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Table 5 Primary growth mode equation of S. aureus in Liangpi
derived from modified Gompertz model

®E/C Modified Gompertz 7 #2
5 Y(0)=2.68+2.00exp {-exp(-0.07t+3.41)}
10 Y()=2.82+3.94exp{-exp(-0.03t+2.09)}
15 Y(#)=2.98+6.6exp{-exp(-0.05t+1.69)}
20 Y(6)=3.44+7.51exp{-exp(-0.05t+1.31)}
25 Y(6)=4.06+5.02exp {-exp(-0.21t+2.19)}

%k 6 FEHPEHBEHEHIKE Huang M — R4 KRR
Table 6 The primary growth mode equation of S.aureus in
Liangpi from Huang model

BE/C Huang 7 #2
Y(t)=2.68+4.68-1n{62‘684'[64'68-62‘68]6_0'078(0}
> B(f)=t+0.25[In(1+¢**3712).148 48]
Y(t)=2.80+6.75-1n{ez‘80+[66'75-62‘80]6_0'058(0}
10 B(fy=t+0.25[In(1+e*3179-127.04)]
s Y(t)=2.95+9.47-1n{62'95"1‘[6’9’47-62‘95]6_0’IOB(t)}
B(fy=t+0.25[In(1+e 3433 80)]
0 Y(1)=3.18+10.51-In{e**+{e!**'-* ¥ 1220y
B(fy=t+0.25[In(1+e™*%)_1 40)]
s Y(t):4.03+8.97-1n{e4'O3+[68'97-64'03]6'0'378(’)}

B(fy=t+0.25[In(1+e>%9-20.16)]
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Table 7 AIC and RMSE of primary model

%% Baranyi #2A! Modified Huang #2%!
s Gompertz F27!
AIC RMSE AIC RMSE AIC RMSE

5 3892 0.1 3800 011  -3829 0.1
10 -1467 029 -14.14  0.30 -15.56  0.28
15 -3.72 0.46 -7.72 0.39 -3.56 046
20 -2.68 0.48 2.53 0.59 -1.84 049
25 -6.75 0.40 -2.27 0.48 -4.03 045

XL SRR AT T 22000, SRR 8 i
o
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Table 8 Variance analysis of secondary model

ARA B3 AW E F 75 F B £ F{& P{A
ARA 1 0.09 0.09 17.81 0.02
Modified Gompertz #2%! & .
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