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Abstract: In order to provide a theoretical foundation for the thermal sterilization of cold smoked salmon, the influence of heat treatments
on the inactivation of Listeria monocytogenes and the changes in the quality of cold smoked salmon were investigated. A sample of cold smoked
salmon inoculated with a strain of L. monocytogenes (ATCC19113) was sealed in a capillary tube, and subjected to heat treatment at 58 C,
60 C,62 ‘C,64 C,and 66 ‘C for 18 min, 8.8 min, 4 min, 2 min, and 1 min, respectively. The changes in viable bacterial cell count at the
different temperatures was monitored. Small samples (D 30 mm x<H 6 mm) were sealed in an aluminium heating unit (D 35 mm ><H 6 mm) and
heated in a water bathat 50 C,57 ‘C,64 °‘C, and 70 ‘C for 120 min, 90 min, 60 min, and 40 min, respectively. The corresponding changes in
quality were studied. The results showed that the inactivation curve exhibited a logarithmic linear relationship (R> = 0.94). The quality indexes
of cold smoked salmon, including cooking loss, the a” value, b*value, and the shear force followed first-order reaction kinetics, while the L~
value followed zero-order reaction kinetics. As the a” value of cold smoked salmon was closely linked to thermal inactivation of L.
monocytogenes, the overlapping region between thermal-death-time curves of L. monocytogenes (ATCC19113) and the a” quality deterioration
curve was the operational range to carry out the combination of temperature and heat treatment time, which could meet the requirements for
sterilization without deteriorating quality of cold smoked salmon.
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Table 1 Temperature, time and time intervals of heat

treatments
BEIC BT 18] /s Bt 1) 9] F/s
58 1080 270
60 528 132
62 240 60
64 120 30
66 60 15
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Fig.1 Schematic diagram of TKT (thermal kinetics test) cell for
the thermal quality kinetic experiment
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Table 2 Time and temperature of heat treatment for the
thermal quality kinetic experiment
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Fig.2 Curves of viable bacterial cell count for L. monocytogenes
ATCC19113 in cold smoked salmon heated at five different
temperatures
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Fig.3 Changes in the cooking loss of cold smoked salmon fillet

heated at four different temperatures
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Table 3 First-order kinetic parameters for the cooking loss of

cold smoked salmon fillets heated at four different

temperatu res
BE kx0?® Rz Drff Ea ko R Z
IC /min /min  /(kJ/mol)  /min /I'C

50 20.6 091 11180 26.83
57 252 0.99 83.75
64 335 0.96 7043
70 35.7 0.94 64.87

450.16 0.97 79.37

23 BAEW T

a 78 +50°C
=57 °C

-+ 64 °C

4 -70°C

70
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66
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i 18] / min
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Fig.4 Change in the color values of cold smoked salmon fillet at
different heating temperatures: (a) CIEL", (b) CIE
a, (¢ CIEb
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Table 4 Kinetic parameters for color changes of cold smoked salmon fillets after heat treatments at four different temperatures

REAK  RESHE  BEIC  k<0¥min R? D{&/min  Ea/(kd/mol) ko/min R zIC
50 1.65 0.73 1394.91
. 57 2.39 0.98 964.41
CIEL 0 57.10 2.73<10° 099 37.04
64 371 0.99 621.42
70 573 0.99 402.27
50 321 0.93 716.78
. 57 6.48 0.89 355.40
CIEa 1 88.04 59710 093 2415
64 182 0.99 126.41
70 188 0.99 122.78
50 1.09 0.69 2112.84
. 57 3.14 0.99 733.91 .
CIEb 81.65 2.04x10° 095 26.04
64 4.27 0.86 539.00
70 7.04 0.92 327.36

24 B 71 89 %

B /N

+50°C

150 -57°C

64 C

90 -70C
30 1 1 1 1 1 1 1 1 J
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i 1] / min
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Fig.5 Changes in the shear force of cold smoked salmon treated at
different heating temperatures
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Table 5 First-order kinetic parameters for the shear force of
cold smoked salmon fillets after heat treatments at four

different temperatures

mE k<0® _, Difa  E,
/C  /min /min /(kJ/mol)

50 258 0.98 89.10 3053 2.31x10° 0.95 69.44

57 342 0.94 67.38

64 46.6 0.96 49.40

70 48.4 0.99 4755
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Fig.6 Thermal-death-time curve and a* quality deterioration curve
of Listeria monocytogenes ATCC19113
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