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Microbial Growth Kinetics Model of Pseudomonas fulva and
Shelf Life Prediction for Fresh—Cut Lettuce

XU Xiaoxia, CHEN Anjun”, WANG Tingyu, LI Jiaxin, ZHAO Jiangxin, LI Jiansen, AO Xiaolin
(College of Food Science, Sichuan Agricultural University, Ya'an 625014, China )

Abstract: In order to rapidly predict the dynamic growth of spoilage microorganisms in fresh-cut
lettuce and make quantitative evaluation of the impact of temperature on the shelf life of fresh-cut
lettuce,thus providing an effective method for the rapid and effective estimation of shelf life.
Pseudomonas fulva,which caused the spoilage of fresh-cut lettuce was chosen as the study object in
this paper. We studied the effects of temperature on the growth of Pseudomonas fulva in fresh-cut
lettuce , established and validated the corresponding microbial growth kinetics model and remaining
shelf life prediction model of fresh-cut lettuce stored at different temperatures. Experiment results
showed that the Gompertz equation fitting correlation coefficient was beyond 0.99,the bias factor
and accuracy factor of secondary model were in the range of 0.9~1.05. The research results indicated
that the primary model and secondary model were valuable for the growth of Pseudomonas fulva in
fresh-cut lettuce. The remaining shelf life model was validated by the measured values of fresh-cut
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lettuce at 7 C and 15 ‘C ,the relative errors between predicted and real shelf life were -12.53% and

9.49% respectively, which showed that the established model can predict the remaining shelf-life of

fresh-cut lettuce quickly and reliably.
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Fig. 1 Growth kinetic models for Pseudomonas fulva in fresh—cut lettuce at different temperatures
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Table 3 Growth kinetics parameters of Pseudomonas fulva on fresh—cut lettuce

£ /C Now/lg(clue) RMSE

7.566 4 0.017 5 40.528 1 0.990 6 0.095 3 0.063 6
7441 4 0.019 9 29.254 7 0.994 0.081 2 0.046 2
8.175 4 0.028 3 12.372 1 0.992 6 0.112 6 0.088 7
8.259 4 0.064 1 75351 0.994 0.106 7 0.079 7
8.268 4 0.153 7 5.179 1 0.998 0.065 2 0.029 8
9.463 4 0.217 3 2.385 0.991 7 0.165 9 0.192 6
0.50 0.50
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Fig. 2 Relationship between temperature and maximum specific growth rate («,.,) and lag time (A )
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Table 4 Predicted and observed values of Pseudomonas
fulva on fresh—cut lettuce stored at 7 °C and 15 °C
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Table 5 Bias and accuracy factor of predicted values of

Pseudomonas fulva on fresh—cut lettuce stored at

7 C and 15 °C
7 6 0.995 9 1.014 9
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Table 6 Predicted and observed shelf life for fresh—cut
lettuce stored at 7 °C and 15 °C
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BRI E R MmAAR R ETE K B EE AT X

2019 4F 2 A 21 HEKBE T A 4HE 2 H 19 B R % B & & A & RS PATHIRE (EU) 2019/300, i 3 (& d A ia
b2 A U Y fE LA BLEAAR TR ) o B (R RV RDRE 22 4 S i) A LA B AR TR ) 3k 7 B 27 A 4k (1) (E
UG EL, BAR,GE ) 5 (2) M A IR e (FEHLE IR 5% B RAME R R 48, SE 0 = | SE 0 == 35 I I SR Al R e kY T AL
RS W I AN 23 BT A5 L) 5 (3) st 3¢ BR 23 1T A bR 90R) (R ZETE 6 B — SO B P 98 9 15 B0, I iR 3 BR — 2 P 9 1% 92 B AR
J7) 5 (4) FE AL B TT 1 2 N7 (5 2 7 fE AL T I 1 0, f& AL SR e 9 1 T, fa AL SR e 19 52 BR AR I, AG ML SR TT 1) 4 U FIE 1R | fif
PAGCHL  SEHLIE TPAL ) 5 (5) dr il B SRR iy (R Z S AR Fe , #bh S8 <2 FHAR )T ) ; (6) VA 3d AL (G2 P 82 38 3, JBr A7 1 v B 7
TSR W, FE AL AT Y LR 8 RN ) 5 (7) B 20k, B T 245 13 5 I BR 2= 51 2 il 2004/478 / EC; 4= 24 H 914 B
WE I AR EANE 20 HAERL,

(5 BRI ] rhr A A R LR [ 1 5 S8 . W ) 5 B 5 DR 22 4 U Y 8 AL A LS I T )
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