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Abstract: Multidrug-resistant and drug-sensitive strains of Escherichia.coli were inoculated separately into fresh beef, and cultured at
10 C,20 C,30 ‘C,and 40 °C. The growth dataat25 ‘C and 35 ‘C were used for validation. The primary and secondary models were set
up using Origin 8.0 in order to obtain the maximum specific growth rate and lag phase of the two strains at different temperatures. The results
showed that the modified Gompertz and Logistic models fit well with-the growth parameters of the two multidrug-resistant and drug-sensitive
strains in beef (R?>>0.95). The lag phaseof drug-sensitive E. coli was shorter than that of the drug-resistant strain. The functional relationship
between the parameter values (U and LPD) and temperature was explained by a Belehvadek model. The experimental results showed that the
temperature and maximum specific growth rate presented a linear relationship. The maximum specific growth rates at 25 ‘C and 35 ‘C were
computed by the secondary growth Kinetic model: The deviation value was relatively small when compared with the predicted values and actual
values, indicating that the growth model was reliable. These experimental results provide a theoretical basis for the control of E. coli in beef.
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Table 1 Kinetic parameters of multidrug-resistant and drug-sensitive Escherichia coli, provided by the modified Gompertz model in

beef at different temperatures

% EF AR 132 B H R A 162
T/IC A/ U LPD Al , Al U LPD Al "
Ig(CFU/qg) Mt h Ig(CFU/qg) Ig(CFU/qg) Mt h Ig(CFU/g)
10 2.79 0.135 2466 11.31 0.9936 242 0110 825 10.76 0.9799
20 3.68 0227 7.0 8.31 0.9530 2.19 0306  4.04 9.75 0.9842
30 372 0653 364 10.06 0.9870 3.49 0516  2.28 1045 0.9543
40 3.38 0938 137 9.77 0.9914 3.10 0837 065 9.40 0.9884

® 2 TEIRE THIZIER Logistic FIFHE4FRAT L EMASHREXMTERNNNFERRESH
Table 2 Kinetic parameters of multidrug-resistant and drug-sensitive Escherichia coli, provided by the modified L ogistic model in beef

at different temperatures

% ERHE K 132 B RA R 162
T/C A/ u LPD Ayl . A/ U LPD Ayl )
IlgCFUlg)  /?! h  Ig(CFUIg) lg(CFUlg) .~ It /h Ig(CFU/g)
10 2.30 0.196 39.163 11.18 0.9926 2.52 0.207 33.024 10.55 0.9765
20 1.90 0270  4.750 8.57 0.9813 111 0.440 10.337 9.66 0.9842
30 3.50 1.037 5.886 9.63 0.9929 351 1.024 5.629 9.19 0.9801
40 292 1370 3210 9.69 0.9929 221 1.174 1.618 8.47 0.9856
R 3 ZRERNSEI ISR
Table 3 Statistical-analysis of the secondary model
n Ak Gompertz Logistic
T A R AR R? "
137 U JU = 012139 +0.02135 x T 1,0.94658 _0.01796 JU = 011720 + 002682 x T 0.88119  0.04042
LPD  y1/LPD -oow3a%001781xT 099028 /0.01804 V1/LPD =0.11014 +0.01148xT 064631  0.12581
167 U JU = 0.15081.+ 0.01015 x T 0.99559 0.00147 U =0.24488 + 0.02234 x T 0.92367  0.02577
LPD \1/LPD = —0.02326 +0.02841 x T . 0.82339  0.06071 V1/LPD = —0.06355 + 0.01947 x T 0.87720  0.04180
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Table 4 Bias factor (B;) and accuracy factor (Ay) of the primary
growth model with regard to multidrug-resistant Escherichia

coli at different temperatures
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Table 7 Relative error of the observed.and predicted maximum
growth rate of Escherichia coli at 25 ‘C and 35 C

e Gompertz Logistic _—_ ARKE RAARE RKWAKER  ARATR
Br A B: A BEIC  EZaUa . FRnE Z 1%
10 1.009 1.042 0.999 1.033 13 25 0.386 0.429 11.13
20 0.999 1.064 0.999 1.031 35 0.877 0.755 -11.91
30 1.001 1.021 1.000 1.019 16 25 0573 0:398 -27.62
40 0.995 1.026 1.000 1.017 35 0.877 0.764 -12.88
®5 TEIRE T —RAERGRARAATE 162 HRER FFLER WMELF 7HE Y, AETEE AN 25 CHI 35 ‘C, #H
BT FHE 25351 4-27,62211.13%1-12.88~-11.19%.

Table 5 Bias factor (Bs) and accuracy factor (Ay) of the primary
growth model with regard to drug-sensitive Escherichia coli at

different temperatures

T/C Gompertz Logistic
B As B¢ As
10 1.044 1.064 1.001 1.048
20 0.999 1.037 0.999 1,047
30 1.004 1.053 1.000 1.034
40 1.000 1.035 1.014 1.035

232 ZPARRIHELR
® 6 ZRIERIR mE | F AL ERRE T
Table 6 Bias factor (Br) and accuracy factor (As) of the
secondary growth model

At AKX Gompertz Logistic
5 B B¢ As By As
137 U 0.999 1.077 1.001 1.128
LPD 0.962 1.064 1.040 1.209
167 U 1.001 1.019 1.004 1.056
LPD 0.979 1.195 0.970 1172
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0.970~1.040 [a], WAEmMTEE AN, MK £
1.056~1.209 2 [a], RZERK.
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