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Table 6

Year C

2012 E
2011 U
2011 U
2009 U
2009 A

(W
2008 U
2008 U
2007 U
2006 U
2006 A
2006 A

(W
2004 U
2003 U
2003 U
2002 U
2002 U

2001 U

2001 U
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2001 U

2001 U
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2000 U
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1999 U

1999 U
1998 C
1997 U
1995 U
1995 U
1993 U
1993 U
1991 U
1991 U
1989 U

1989 U
1985 U
1985 U
1984 U
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Table 7. Growth

Product 

ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce, whole 

ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce 
ettuce 
ettuce 
ettuce, iceberg 
ettuce 
ettuce 
ettuce 
ettuce 
ettuce 
ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce, butterhead 

y scheme – Periodic

 of Listeria mon
Treatment 

Unwashed 
Washed in chlorinate
Washed in chlorinate
Pre-cut, packaged in
MAP packaged 
Untreated 
Treated with acidic e
Washed, torn into b

Whole leaves, not tr
Whole leaves, chlori
Shredded, not treate
Shredded, chlorine t
Shredded, stored in 
Shredded, (2-3% O2

Packed, minimally p
Packed, minimally p
Packed, minimally p
Pre-cut, packaged in
Cut, modified atmos
Cut, modified atmos
Packed, minimally p
Packed, minimally p
Packed, minimally p
Unwashed 
Washed in chlorinate
Washed in chlorinate
Untreated 
Treated with acidic e
Whole leaves, not tr
Whole leaves, chlori
Shredded, not treate
Shredded, chlorine t
Washed, sealed in a

 

c review of the risk 

nocytogenes on 

ed water at 4°C 
ed water at 47°C 
n gas permeable film

electrolysed water for 
ite sized pieces and se

reated with chlorine, p
ne treated, packaged 
ed with chlorine, pack
treated, packaged in 3
air 

2/2-3%CO2/94-96% N2) 
rocessed (5%O2/15% C
rocessed (5%O2/15% C
rocessed (5%O2/15% C
n gas permeable film
sphere environment 
sphere environment 
rocessed (5%O2/15% C
rocessed (5%O2/15% C
rocessed (5%O2/15% C

ed water at 4°C 
ed water at 47°C 

electrolysed water for 
reated with chlorine, p
ne treated, packaged 
ed with chlorine, pack
treated, packaged in 3
air 

assessment

lettuce 

5 mins 
ealed in air 

packaged in 3%O2/97%
in 3%O2/97%N2 or ai

kaged in 3%O2/97%N2

3%O2/97%N2 or air 

CO2 /80%N2) 
CO2 /80%N2) 
CO2 /80%N2) 

CO2 /80%N2) 
CO2 /80%N2) 
CO2 /80%N2) 

5 mins 
packaged in 3%O2/97%
in 3%O2/97%N2 or ai

kaged in 3%O2/97%N2

3%O2/97%N2 or air 

Temp

1°C 
1°C 
1°C 
4°C 
5°C 
5°C 
5°C 
5°C 

%N2 or air 5°C 
r 5°C 

2 or air 5°C 
5°C 
7°C 
7°C 
7°C 
7°C 
7°C 
8°C 
8°C 
8°C 
10°C
10°C
10°C
10°C
10°C
10°C
10°C
10°C

%N2 or air 10°C
r 10°C

2 or air 10°C
10°C
10°C

 

p Lag phase 
(hr) 

G
(

No growth after 1
Numbers declined
Growth = 1 log in
Growth = 1 log in
134 0
60.1 0
52.4 0
No growth in 2 ou
Growth (2 trials) 
Growth (2 trials) 
Growth = 0.5 log
Growth = 0.0 log
No growth in 15 d
Growth = 0.0 log
Growth = < 1 log
Growth = < 1 log
45.5 0
56.6 0
76.4 0
Growth = 1.9 log
Growth = 1.5 log
Growth = 1.4 log
39.1 0
44.6 0
48.7 0
Growth = 1 log in
Growth = 2 log in
Growth = 3 log in
45.6 0
39.7 0
Growth = 2 log in
Growth = 2 log in
Growth = 2 to 3 
Growth = 2.5 to 3
Growth = 1.5 log

Growth rate 
(log cfu/hr) 

Gen
(do

14 days 
d over 14 days 
n 14 days 
n 7 days, 1.1 log in 14
0.013  23.2
0.021 14.3
0.026 11.6
ut of 4 trials 
= 0.3 log in 7 days 
= 1.13 log in 14 days
 in 15 days 
 in 8 days / 1.1 in 15 
days 
 in 8 days / 1 log in 1

g in 7 days 
g in 7 days 
0.0165 18.2
0.0191 15.8
0.0141 21.3
 in 7 days / 2.7 log in 
 in 12 days 
 in 12 days 
0.0225 13.4
0.0272 11.
0.0233 12.9
n 14 days 
n 7 days /2 log reduct
n 14 days 
0.047 6.4
0.049 6.1
n 3 days / 3 log in 10 
n 3 days / 3 log in 10 
log in 10 days 
3.5 log in 10 days 
s in 7 days 

neration 
oubling) time (hr) 

4 days 
2 
3 
6 

 

days 

5 days 

2 
8 
3 
14 days 

4 
1 
9 

ion next 7 days 

days 
days 

Page 20 of 43 

Reference 

Delaquis et al (2002
Delaquis et al (2002
Delaquis et al (2002
Szabo et al (2003) 
Carrasco et al (2008
Koseki et al (2005) 
Koseki et al (2005) 
Steinbruegge et al. 

Beuchat & Brackett 
Beuchat & Brackett 
Beuchat & Brackett 
Beuchat & Brackett 
Jacxsens et al (1999
Jacxsens et al (1999
Sant’Ana (2012) 
Sant’Ana (2012) 
Sant’Ana (2012) 
Szabo et al (2003) 
Francis & O’Beirne (
Francis & O’Beirne (
Sant’Ana (2012) 
Sant’Ana (2012) 
Sant’Ana (2012) 
Delaquis et al (2002
Delaquis et al (2002
Delaquis et al (2002
Koseki et al (2005) 
Koseki et al (2005) 
Beuchat & Brackett 
Beuchat & Brackett 
Beuchat & Brackett 
Beuchat & Brackett 
Carlin & Nguyen-Th

2) 
2) 
2) 

8) 

(1988) 

(1990) 
(1990) 
(1990) 
(1990) 

9) 
9) 

(2001) 
(2001) 

2) 
2) 
2) 

(1990) 
(1990) 
(1990) 
(1990) 
e (1994) 



 

P

P

L
L

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

L

L
L
L
 

 

Plant products safety

Product 

ettuce, lamb’s 
ettuce, whole 

ettuce, iceberg 
ettuce, iceberg 
ettuce, iceberg 
ettuce 
ettuce 
ettuce 
ettuce 
ettuce 
ettuce 
ettuce, iceberg 
ettuce, iceberg 
ettuce 
ettuce 
ettuce 
ettuce, iceberg 
ettuce, iceberg 
ettuce, whole 

ettuce, whole 

ettuce 
ettuce 
ettuce 

y scheme – Periodic

Treatment 

Washed, sealed in a
Washed, torn into b

MAP packaged 
Untreated 
Treated with acidic e
Packed, minimally p
Packed, minimally p
Packed, minimally p
Packed, minimally p
Packed, minimally p
Packed, minimally p
Untreated 
Treated with acidic e
Packed, minimally p
Packed, minimally p
Packed, minimally p
Untreated 
Treated with acidic e
Washed, torn into b

Washed, torn into b

Packed, minimally p
Packed, minimally p
Packed, minimally p

 

c review of the risk 

air 
ite sized pieces and se

electrolysed water for 
rocessed (5%O2/15% C
rocessed (5%O2/15% C
rocessed (5%O2/15% C
rocessed (5%O2/15% C
rocessed (5%O2/15% C
rocessed (5%O2/15% C

electrolysed water for 
rocessed (5%O2/15% C
rocessed (5%O2/15% C
rocessed (5%O2/15% C

electrolysed water for 
ite sized pieces and se

ite sized pieces (open

rocessed (5%O2/15% C
rocessed (5%O2/15% C
rocessed (5%O2/15% C

assessment

ealed in air 

5 mins 
CO2 /80%N2) 
CO2 /80%N2) 
CO2 /80%N2) 
CO2 /80%N2) 
CO2 /80%N2) 
CO2 /80%N2) 

5 mins 
CO2 /80%N2) 
CO2 /80%N2) 
CO2 /80%N2) 

5 mins 
ealed in air 

) 

CO2 /80%N2) 
CO2 /80%N2) 
CO2 /80%N2) 

Temp

10°C
12°C

13°C
15°C
15°C
15°C
15°C
15°C
20°C
20°C
20°C
20°C
20°C
25°C
25°C
25°C
25°C
25°C
25°C

25°C

30°C
30°C
30°C

 

p Lag phase 
(hr) 

G
(

1.0 decrease in 7
No growth in 2 ou
Growth (3 trials) 
Growth (3 trials) 
— 0
10.2 0
8.5 0
8.4 0
14.4 0
8.4 0
6.9 0
5.4 0
5.7 0
4.8 0
3.9 0
4.3 0
3.6 0
3.2 0
3.8 0
3.7 0
No growth in 1 ou
Growth (4 trials) 
Growth (4 trials) 
No growth in 1 ou
Growth (3 trials) 
Growth (3 trials) 
1.4 0
2.5 0
3.4 0

Growth rate 
(log cfu/hr) 

Gen
(do

7 days 
ut of 5 trials 
= 2.04 log in 7 days
= 3.05 log in 14 days
0.019 15.8
0.090 3.3
0.092 3.3
0.0656 4.6
0.0605 5.0
0.0495 6.1
0.172 1.8
0.069 4.4
0.094 3.2
0.156 1.9
0.147 2.0
0.152 2.0
0.122 2.5
0.110 2.7
0.200 1.5
0.194 1.6
ut of 5 trials 
= 0.31 log in 7 days
= 1.27 log in 14 days
ut of 4 trials 
= 0.33 log in 7 days
= 1 log in 14 days 
0.24 1.3
0.20 1.5
0.19 1.6

neration 
oubling) time (hr) 
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