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Abstract
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The objectives of this study were to analyze environmental microbial contamination levels by sampling the surfaces of
processing lines and equipment and to verify CCPs of the HACCP plan in a fresh-cut produce processing plant. The level
of airborne microorganisms in the processing plant was 10 log CFU/plate/15min. Total plate counts and coliform groups of
the processing facilities were 1~2 log CFU/100 cm’. No E. coli or S. aureus were detected in the processing plant. However,
total plate counts on the cutting board for raw materials and on the spin-dryer were 4.20+2.12 log CFU/cm’, and 4.57+0.92
log CFU/cnt’, respectively. These levels were higher than the safe microbial level, and therefore, the chance of cross-con-
tamination during processing was increased. According to the results of microbiological analyses, total aerobic bacteria and
coliform groups of the samples were increased after the second washing and spin-drying steps, due to cross-contamination
from the spin-dryer. Thus, an effective method that can be used for microbial control during the washing and drying steps
is needed for microbial control in fresh-cut produce processing plants. The results of a verification study also suggest that
modification of the HACCP plan is needed along with additional CPs, which were identified as a second washing, spin drying,

and the cold storage of final products.

Key words : Fresh-cut produce processing plant, microbial contamination, HACCP, safety.
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Table 1. Contamination levels of airbone microorganisms in a fresh-cut produce plant

Zone Location Total plate counts” Fungi]) Coliform groupsz) E. coli”
Weighing room N.D.”~3 ND.~1 N.D. N.D.
Clean zone
Film packaging room N.D.~5 N.D.~2 N.D. N.D.
Preparation room 1~6 2~6 N.D. N.D.
Partially clean zone
Washing room 1~5 2~5 N.D. N.D.
Box packaging room 1~6 N.D.~6 N.D. N.D.
General zone
Entrance 7~29 1~5 N.D. N.D.

" CFU/plate/15 min.
? CFU/40 c¢m’/15 min.
9 N.D. : Not detected.
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Table 2. Processing condition of fresh cut lettuce and
cabbage

. Time Environmental
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Raw materials - - 5T+l
Pecling & cutting 10 min 15 min 14°C+1
First washing 5 min 5 min
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Drying 1 min 1 min

Packaging & Storage
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of final products 4C+1

1 min per packaging
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Table 3. Microbiological contamination levels of facilities
and workplace at the plant

Swab positions TZ?L]m?Sl?;te Cg;)(l)f;:]? E. coli
Sterilized cutting board 1.24+0.34 N.D.? N.D.
Cutting board for raw 4.20+£2.12 3.15+0.23 N.D.

materials
Spin-dryer 4.57+0.92 1.33+£0.31 N.D.
Packaging film 1.79+0.67 N.D. N.D.
Packaging machine 3.16+0.11 N.D. N.D.
Basket for dry 2.22+1.29 N.D. N.D.
Basket for spin-dryer 3.1240.54 1.13£0.81 N.D.
Weighing machine 3.68+1.72 2.30+1.13 N.D.
First washing basket 1.39+0.56 N.D. N.D.
Second washing basket 2.40+0.02 N.D. N.D.
Workbench 2.36+1.93 1.70+0.40 N.D.
Conveyor belts for final ~ 1.64+0.90 N.D. N.D.

products

* 1 cycle unit 50 kg.
° cycle unit 100 kg.

Y Unit : log CFU/100 cm’.
P N.D. : Not detected.
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Fig. 2. Microbiological contamination levels of fresh cut
lettuce(A) and cabbage(B) during processing.
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Fig. 3. Modification of HACCP processing with CP in
fresh-cut produce plant.
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