’i) Check for updates

JEMSE, 36(6), pp. 1205~1212, 2024.
St AT, M36H Moz, 51323, 2024,

www.ksfme.or.kr
https://doi.org/10.13000/JFMSE.2024.12.36.6.1205

A2 ol wE Listeria monocytogenes®] A7+sl &3}

met| - gl
BARYHS D) - 12

St (D4)

Effects of Low-Heat Treatment on Listeria Monocytogenes Reduction

Eun Bi JEON - Shin Young PARKY

Gyeongsang National University(student) * *Gyeongsang National University(professor)

Abstract

This study investigates the effects of low-heat treatments on the reduction of Listeria monocytogenes in
the tryptic soy broth at temperatures of 85°C and 90°C over various time intervals. At 85°C, L.
monocytogenes showed an initial concentration of 7.87 log CFU/mL, with reductions of 0.65 log and 0.88
log CFU/mL after 0.5 and 1 min, respectively. A 3-min of 85°C treatment resulted in a 1.76 log
reduction, and complete inactivation occurred after 15 min of 85°C. At 90°C, reductions were 0.72, 0.93,
1.86, and 2.99 log CFU/mL after 0.5, 1, 3, and 5 min, respectively, with complete inactivation achieved
after 7 min. The Weibull model was employed to analyze the low-heat treatment data, revealing D-values
(1-log reduction) of 1.64 min at 85°C and 1.09 min at 90°C. The model parameters suggested a non-linear
decrease in survival rates of L. monocytogenes with treatment duration. Additionally, following FDA
guidelines for seafood processing, a sequential low-heat treatment (67°C for 5 min, 72°C for 1 min, 75°C
for 1 min) demonstrated cumulative reductions, achieving up to 5.97 log CFU/mL when combined. These
findings highlight the effectiveness of multiple heating stages over single treatments for microbial reduction
and emphasize the need for further research on the factors influencing thermal resistance in different food
matrices. This study provides basic data for establishing effective low-heat processing methods to ensure

the safety of L. monocytogenes in various food products.
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<Table 1> Effect of low-heat treatment (85°C and 90°C) on the reduction of Listeria monocytogenes in

the suspension

Mean+SD of Lisatria monocytogenes

Low-heat treatment (min) 85C 90C

Control 7.87 £ 0.07*4 7.87 + 0.07*4
0.5 7.23 + 0.14" 7.16 + 0.06"*
1 7.00 + 0.22% 6.95 + 0.12°*
3 6.11 + 0.12%4 6.01 + 0.12¢A
5 5.07 + 0.17% 4.88 + 0.22%
7 413 £ 027° -
10 3.13 + 0.13° -
15 - -

Within the same column, means with different letters a-f for 85Cand a-d for 90°C differ significantly

(P<0.05) by Duncan’s multiple range test.

Within the same row, means with different letters (A,B) differ significantly (P<0.05) by t-test.
The data indicates means with standard deviations (three samples/treatment).
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<Table 2> Effect of low-heat treatment (85°C and 90°C) on the reduction of Listeria monocytogenes in

the suspension

- +
Temperature Model parameters R? D value. SD
(min)
o B £ SD 0.661 + 0.028
85T 0.99 1.64 = 0.03"
@ + SD 0.731 £ 0.013
o B £ SD 0.884 + 0.031 .
90°¢C 0.98 1.09 + 0.02
a +SD 0.975 + 0.024

The D-value of L. monocytogenes was calculated using the Weibull model.

/4, shape parameter; R?, correlation coefficient.

The letters a and b in a column represent significant differences (P<0.05) in D-value based on a t-test.
The data indicates means with standard deviations (three samples/treatment).
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[Fig 1] Effects of low-heat treatment (85°C) on L.
in dried laver and fitted
survival curves by the Weibull model.
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[Fig 2] Effects of low-heat treatment (90°C) on L.
in dried laver and fitted
survival curves by the Weibull model.
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