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Thermal inactivation kinetics study of Listeria monocytogenes during sous vide cooking
FENG Yan"?, REN Xiu’, CHEN Yiwen®, JING Yu'?, LU Yang', LI Jingyun®, CUI Shenghui’
(1. State Key Laboratory of Food Nutrition and Safety, Ministry of Education Key Laboratory of Food
Nutrition and Safety, School of Food Science and Engineering, Tianjin University of Science and
Technology, Tianjin 300457, China;?2. National Institute for Food and drug Control, Food and
Cosmetics Inspection Institute, Beijing 100050, China)

Abstract: Objective To explore the effect of sous-vide on the thermal inactivation rules of Listeria monocytogenes in
different matrix, the thermal inactivation of Listeria monocytogenes in different substrates at different temperatures was
studied. Methods Five lyophiliZed L. monocytogenes strains were inoculated into saline, MH broth, vacuum packed
lean pork and streaky pork. The survival rates were evaluated at 55, 60, and 63 ‘C. The decimal reduction time (D-value)
and temperature dependence (Z-value) were determined for each strain in each matrix. Results The D value and Z value
of Listeria monocytogenes in pork were higher than those in normal saline and MH broth, the difference was statistically
significant (P<0.01) , and the D value in pork belly was higher than that in lean meat, the difference was statistically
significant (P<0.01). At 55 “C, the time required for artificially contaminated Listeria monocytogenes to decrease 6lg in
sous-vide packed lean pork and streaky pork matrix was about 3~4 h, while the time was 30-40 and 10-20 min at 60 and
63 °C, respectively. Conclusion Under the conditions of sous-vide, food matrix and genetic basis of strains have
significant effects on the killing effect of Listeria monocytogenes. When cooking at below 60 “C, the cooking time should be

extended to ensure the microbial safety of cooked food.
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Table 1  Information and concentrations of free Ze-dried samples of Listeria monocytogenes

A R 25 K VR 1fiL 775 74 5 B ¥ (10° CFU /) (n=3)
CMCC(B)54009 v ] BR 2 A A LR TR A B PO 1/2a 1.94+0.06
CICC21633 v Tl Bk A A R R R R 1/2a 1.40+0.12
CMCC(B)54010 r ] R 2 20 R AR A B R 1/2b 1.52+0.16
CMCC(B)54012 v [ P 2 A0 T R R B 0 1/2¢ 1.60+0.15
ATCC19115 55 ] S TR A LR R 0 4h 1.22+0.12
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Table 2 D and Z values of five Listeria monocytogenes strains in saline and MH broth
D /min(n=3) 2
R Z ‘C(n=3
LS 55°C 60 °C 63 °C fl/°C(n=3)
A H R K MHM% MK MHREG A HERK MHK ARk MHRY  AfEK  MHREDG
CMCC(B)54009 13.92+0.35 29.10+£1.07 1.80+0.09 2.73+0.10  0.40+0.01 1.05+0.02 0.9963 09914  5.19+0.05 5.55+0.06
CICC21633 14.17+£0.05  29.92+0.79 1.74+0.11 2.84+0.03  0.39+0.01 1.06+0.04 0.9978 0.9910  5.14+0.02 5.52+0.09
CMCC(B)54010 15.29+0.37 33.04+3.59 2.73x0.02 3.42+0.01 0.53+0.01 1.08+0.03 0.9818 0.9980  5.48+0.07 5.40+0.19
CMCC(B)54012  15.43+0.23  37.82+0.45 2.19+0.03 4.35x0.89  0.55+0.03 0.87+0.02 0.9981 0.9965  5.54+0.11 4.89+0.02
ATCC19115 16.70+£0.22  36.99+0.24 3.23+0.19 5.53+0.08  0.56+0.06 1.14+0.03 0.9737 0.9926  5.41+0.19 5.29+0.04
Al 15.10 33.37 2.34 3.77 0.49 1.04 — — 5.35 5.33
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Table 3 D and Z values of five Listeria monocytogenes strains

in vacuum packaged lean pork and streaky pork matrices

S D& /min(n=3) Z{H/C
55 °C 60 °C (n=3)

Hoa SN 31.7621.51 5.3+0.25 2.1x0.20 0.9984 6.80+0.18

PLASALAE AR 39.65+1.00 6.5£0.26 3.020.19 0.9920 7.17+0.16
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Figure 1 Reduction curves of Listeria monocytogenes in vacuum packaged lean pork and streaky pork matrices at different temperatures
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