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ABSTRACT - The purpose of this study was to evaluate microbiological contamination of fresh-cut produce sal-
ads and raw cabbage toward climate change. Total acrobic bacteria, coliform and Escherichia coli were monitored to
get the contamination levels and E. coli O157:H7, Staphylococcus aureus, Bacillus cereus, Listeria monocytogenes
and Salmonella spp. to detect pathogens with risk of foodborne disease from samples. Collection of 360 samples (180
fresh-cut produce salads and 180 raw cabbage), including 60 samples from each area after setting 3 areas depending
on annual temperature and annual rainfall. As a result, total aerobic bacteria and coliform group were different was
performed areas in raw cabbage but there was no difference between areas in fresh-cut produce salads. In addition
foodborne pathogens including E. coli were not isolated from fresh-cut produce salads.
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Table 1. Climate condition for sample collection at different places
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water(Difco)S 713t & 37°Coll A 24X 7F S w3 &
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Climate Condition Monitoring
. Jul. 2010 Aug. 2010
Area! Annual Annual rainfall . .
temperature (°C) (mm) Temperature ~ Humidity = No. of Sample Temperature =~ Humidity No. of Sample
) (RTE Salad) 0 (%) (Cabbage)
1 11.7 1286.6 21.7 60 22.1 85.7 60
2 11.3 1263.4 24.7 60 24.7 94.5 60
3 13.0 1346.9 24.7 60 24.7 78.4 60

D Climate Zone - Area 1(Gang-Neung, Pyeong-Chang, Po-Hang).
Area 2(Su-Won, [-Cheon, Dae-Jon).
Area 3(Sun-Cheon, Nam-Won, Mi-ryang).
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Chicago, MD, USA)S ©]-&3sle] H+#3 FFUAE A=
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Table 2. Incidence of total aerobic bacteria in RTE salads and
cabbages at different places

Contamination level (log CFU/g)

Sample AreaV
Mean Minimum  Maximum

1 4.09 +0.93% 2.74 5.37
Cabbage 2 3.75+0.66° 2.64 3.70
3 3.37 £ 0.66° 2.73 3.67
1 5.69+0.07 5.59 5.80
RTE Salads 2 5.70+0.10° 5.60 5.86
3 5.69 + 0.96 5.57 5.85

"Climate Zone - Area 1(Gang-Neung, Pyeong-Chang, Po-Hang).
Area 2(Su-Won, I-Cheon, Dae-Jon).
Area 3(Sun-Cheon, Nam-Won, Mi-ryang).
YDifferent superscriptive letters in a column indicate significant
difference among samples at p < 0.05 level by Tukey test.
Mean + Standard.
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A 5.69+0.72 log CFU/g, L9 = 5.59~5.79 log CFU/g,
280l 5.70+0.10 log CFU/g, L9 = 5.60~5.86 log
CFU/g, 399914 5.69 +0.96 log CFU/g, LAHLI= 5.57~
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F A 34 AR A A7F T8 ZoR Alsdn)
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Table 39} 2}, E. coli®] 74 A0 o] A= AlF3 &
Hi S, BE AFA AEEA] 2% THdata not shown).
Aol A i Fel e ] LdgE 4
[e)

¢

A, 1892 A8 AHF 3 Het 7122 21.7°C, B
T 93.5%%3, i 2.40+0.67 log CFU/g, 29 Y=
0.00~2.38 log CFU/g 302 UEhstth 289 A8 x
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Table 3. Incidence of coliform groups in RTE salads and cab-
bages at different places

Contamination level (log CFU/g)

Sample Area’ Mean Minimum Maximum
T e
Cabbage 2 '5'/752 (il g(')‘g; 1.30 2.38
3 ljﬁ égg;g ND 5.75
1 3;2 (1:72% 2.68 3.51
RTE Salads 2 3;;) ?62;0; 2.60 4.29
3 3;; ?62;:’ ; 245 3.62

UClimate Zone - Area 1(Gang-Neung, Pyeong-Chang, Po-Hang).
Area 2(Su-Won, I-Cheon, Dae-Jon).
Area 3(Sun-Cheon, Nam-Won, Mi-ryang).
PPositive no./total(%).
IND(not detected) < 1 log CFU/g.
“Different superscriptive letters in a column indicate significant
difference among samples at p < 0.05 level by Tukey test.
Mean =+ Standard.

F Al et 7128 24.7°C, SHEE 84.8%A5L, Bt 1.72+
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ok 3@Yolm A8 AFH Al Bt 7122 247°C, BHFE
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MlFe] 79~ HF 1.99 +0.87 log CFU/g, LFHAE 1.3~
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Table 4. Incidence of foodborne pathogens in cabbages at different places

Area" E.coli O157:H7 L. monocytogenes S. aureus B. cereus Salmonella spp.
1 ND? ND ND ND ND
2 ND ND ND ND ND
3/60(5%)”
3 ND ND 3.69% ND ND
(< 1.0-4.04)”

UClimate Zone - Area 1(Gang-Neung, Pyeong-Chang, Po-Hang).
Area 2 (Su-Won, [-Cheon, Dae-Jon).
Area 3 (Sun-Cheon, Nam-Won, Mi-ryang).
IND(not detected) < 1 log CFU/g.
Isolation No. / Total No.(%).
“Mean(log CFU/g).
SMinimum-Maximum(log CFU/g).

o
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2 AT AFeh= Adolst AE BATE 1 9 AAE A
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