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Source of Pathogenic Microorganisms on Fresh Produce.

Table 1.
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Table 2. Type of Pathogenic Microorganisms in Fresh Produce.

o AT T T

A. Hydrophilia L. monocytogenes Norwalk virus
Y.enterocolitica Cl. botulninum Hepatitis A virus
E.Col/i 0157 :H7 . B. cereus : Giadia lambi

Salmonella spp.

cam. jejuni
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Table 3. Pathogenic Bacteria Causing Outbreak Associated with Fresh Produce.

Aeromonas spp. Alfalfa sprout, asparagus, celery, spinach

Shigella spp. Lettuce, green onions, parsley, salad
vegetables

Salmonella spp. Sliced tomatoes, sprouts, sliced water melon,
cantaloupe, chili, lettuce, orange juice, tomato

E.coli O1567:H7 Alfalfa sprout, unpasteurized apple juice/cider,

cabbage, celery, lettuce

L. monocytogenes  Bean sprout, cabbage, cucumber, potatoes,
radish, tomato, salad vegetables

B. cereus Mustard sprout, soybean sprout

MEEO| sdSE2EEY Yersinia spp.8 =78 E

Table 4. Prevalence of Yersinia enterocolitica and Yersinia.spp. In ready-
to—eat vegetables from Korea.

oiLk2l 40 4(10)
ABx 2% 1(3.8)
I ES 55 2(3.6) 1(1.8)
aug 87 3(3.4) 1(1.1) 1(1.1)

4% 58 2(3.4)

CIES 65 2(3.1) 2(3.1)

e 32 1(3.1)

o 51 1(2.0) 1(2.0)

g2 47 1(2.1) 1(2.1)
£33 1(6.3)

Rz 22

Iy

B4 105 2(3.6)

JNEL
Total 673 18(2.7) 3(0.4) 5(0.7) 1(0.1)
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Table 5. Incidence of Listeria monocytogenes and Listeria spp. From ready—
to- use vegetables. .

BUB 44 o 3(6.8%)
. ayel 37 1(2.7%) 4(10.8%)
-t ' T 1(2.3%)

B 1 IR C .46 DR [+ Y I 1(2.2%)
Y= I | | SRRV
o gwxE . - 73 o 4(5.5%)

g - .3 o 25.7%)
) JlE C 5 . o ,
. Total - 402 : 2(0.5%) - 15(3.7%)

AEEO0 #2ES DIYE AT B2IIF(SY)

Table 6. Recommended Mrcrobrologrcal Criteria for Prepared Mlxed
Salads Vegetable

Total counts at productron

i ”“Total counts~at retarl
E co// '

' Sa/mone//a * Absent from 259 < 102 g,
actron
>102 g, further rnvestrgatron made
s | ~ »Zero tolerence(US W)
Recommended shelf Ilfe 7days(mc|ud|ng day of productron)
: b Recommended temperature

durimg, transpor\t,, ‘and sale

L /Ilonocytogenes .
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Table 7. Survival and Growth of Pathogenic Microorganisms on the Fresh Produce.

~Survival rowth
Melon 25 T,
E. coli 0157:H7 le cider 8C
Aep Shredded lettuce 12 T
Shigella sop. Lottuce 5 /3 Egtfémcﬁbfgg gg'?é‘ 22"
Sal y Mellon 22-27 C/6h, Tomatoes 20 T, Melon
da/mone/ia spp. Sprouts 5 C/10d 23 T, sprouts 21 €

Campy/lobacter jejuni Sliced meton 25-29 T/6h

Fresh produce 4 C/25-30d,
22 T/5-25d

Yersinia enterocolitica Fresh produce 4 C

Entero virus

Listeria monocytogenes Fresh produce 4 T
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Fig. 1. Changes in microbial flora on RTE vegetables
in different storage temperatures and times.

SZ@stl DE AEB0 SHAE (MAR) Coliforn &8

log CFU/g

S =N WA SN RO
— T

= 0day " W4, 7day #®25 , 4day

Fig. 2. Changes h16b/ifqnwon RTE vegetables in
different storage temperatures and times.
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Fig. 3. Changes in microbfal flora on RTE fruits in
different storage temperatures and times.

Sanitizing agents (FA38E T&= &4 ZEA)
&oll 4=
QES
FEAEA
R g-1e
2FAHE AL

-58.




e e
L
el
Mﬁ%
Sa N
S

W
0.

e R,

yMmEaRE
privomed

T aNe

HUBRE, ot B

ammz
g

= M3

o &

II
N

S
xl)

AEEO].

o| &t

LEXC O

8

(32

e s

2
Fig. 4. Effct of Ozone treatment on inactivation of total

2L

Sppm

s
FartN

TR

3

5

counts on lettuce andenoki mushroom.

-59-
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H23(32 &X)

B Control 11 w%iim ;igppm .- 3ppm
Fig. 5. Effect of Ozone treatment on Inactivation off. co//
0157:H7 on lettuce andenoki mushroom.

HEXIO st AEB0| SMAZFS S
Xz s(3z AXl)

W!f!w : ,,.WM“ water lri gpp[n ]

Fig. 6. Effect of Ozone and 1% Citric acid, either al
or in combined on Inactivation of total counts on lettuce

and enoki mushroom.
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Fig. 7. Effect of Ozone and 1% CItr‘Ic acid, either alone
or in combined on Inactivation of £. co// 0157:H7 on

lettuce and enoki mushroom.
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Fig. 9. Effect of Electrolyzed water treatment on inactivation fo
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Fig. 10. Effect of Electrolyzed water or functional water on
inactivation of total counts on fruits and vegetables.
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Fig. 11. Effect of Electrolyzed water or functional water on
inactivation of L/ster/a monocytogeneson frults and vegetables.
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Fig. 12. Effect of Electrolyzed water or functional water on
inactivation of £. co// 0157:H7 on fruits and vegetables.
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