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Changes of Microorganisms During Fresh-Cut Cabbage Processing:
Focusing on the Changes of Air-Borne Microorganisms
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ABSTRACT - To evaluate effects of airborne microorganisms in fresh cut processing plant, microorganisms in
air, equipments, raw material, water and final product were isolated and identified using Vitek ®2 compact system.
Airborne microorganisms were isolated from 1000 L air using air sampler for floating microorganisms and plate count
agar for falling microorganisms. And contaminated microorganisms of equipment, water, and product were isolated
from plate count agar plate. Total plate counts for floating and falling, raw material, equipments and final product were
10%-10° CFU/m’, ~10' CFU/plate, 10° CFU/g, ~10* CFU/cm? and 10* CFU/g, respectively. From the result of isolated
microorganism identification from raw material to final product, airborne microorganisms could affect the flora of

final product.
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Table 1. Floating and falling bacteria isolated from raw material
room to packing room

Group Floating bacteria Falling bacteria
Acinetobacter spp. Acinetobacter sp.
Brevundimonas spp. Brevundimonas spp.
Chryseobacterium spp.  Chryseobacterium sp.
Enterobacter spp. Delftia sp.

Gram Pantoea sp. Enterobacter spp.

negative Pseudomonas spp. Leclercia sp.
Sphingobacterium spp.  Pseudomonas spp.
Sphingomonas spp. Sphingobacterium sp.
Stenotrophomonas spp.  Sphingomonas spp.

Stenotrophomonas spp.
Enterococcus spp. Dermacoccus sp.
Kocuria spp. Granulicatella sp.
Gram Leuconostoc spp. Kocuria sp.
positive Micrococcus spp. Micrococcus sp.

Staphylococcus sp.
Streptococcus sp.

Streptococcus sp.
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T8 =2 Kocuria sp., Sphingobacterium sp., Brevundimonas
sp. °1FA 37459 o] FAHFIY Helr 2 HEHA
A, o2 E AR PFANE 3 log FE SETTF
AZ=HULH E2H 8% +& T3t Sphingomonas
sp., Chryseobacterium sp. 5 47}A9 #4& 43U
AEA B0} Y& PHFES Edo|urd] 0xH

Table 2. Floating and falling bacteria isolated from pretreatment
room

Position Floating bacteria Falling bacteria
Entrance Acinetobacter sp. Brevundimonas sp.
topacking  Kocuria sp.
room Leuconostoc sp.
Micrococcus sp.
Pseudomonas sp.
Stenotrophomonas sp.
Streptococcus Sp.
4.2 X 10? cfu/m* 3.0X 10° cfu/plate*
Cutting Board  Chryseobacterium sp. Dermacoccus sp.
Enterobacter sp. Kocuria sp.
Kocuria spp. Pseudomonas spp.
Pseudomonas sp. Sphingomonas sp.
Sphingomonas sp. Stenotrophomonas sp.
Stenotrophomonas sp.
2.1X10° cfu/m* 5.9 X 10" cfu/plate®
Near entrance  Acinetobacter sp. Pseudomonas spp.
to raw material Brevundimonas sp. Stenotrophomonas sp.
room Leuconostoc sp.

Pantoea sp.
Pseudomonas sp.

Sphingobacterium sp.

Sphingomonas sp.
Streptococcus sp.

ez BaEe dden F7] WAAES vlwstd 4
3E 89% ol FEE #52 fle A= YEhTh
A9} MHA NN E dakt HEEe] EokM AA

Gate) RS AR s ASE YERESH (Table 2,

3), AA P AFAAGANM F7] HAYEL TRl 21
A & A 954RT TH) o)) o] EEd ¥
Z2FF4FEL 10-10° CFUm® $3222 & Aol iU
3 Jape ¢l o] AEHALH FAFES 10%-10°
CFU/plate®] FZolith ARl FoA #&d ndE
(Table 4, 5¥& ~10* CFU/g® 29 502 2019 45
o)A Pseudomonas sp., Kocuria sp., Sphingomonas sp. 5]

Table 3. Floating and falling bacteria isolated from washing room

Sources Floating bacteria Falling bacteria
1st washing  Acinetobacter sp. Brevundimonas sp.
line Chryseobacterium spp.  Micrococcus sp.
Leuconostoc sp.
Micrococcus sp.
Pseudomonas spp.
Stenotrophomonas sp.
Streptococcus spp.
3.3 X 10%cfu/m* 2.0X10° cfw/plate*
2nd washing  Acinetobacter sp. Acinetobacter sp.
line Enterobacter sp. Chryseobacterium sp.
Micrococcus sp. Delftia sp.
Pseudomonas spp. Enterobacter sp.
Sphingomonas sp. Granulicatella sp.
Streptococcus sp. Leclercia sp.
Pseudomonas sp.
Sphingobacterium sp.

Sphingomonas sp.
Streptococcus sp.

3.1 X 10%cfu/m®

4.0X10° cfu/plate®

8.4 X 10*cfu/m* 2.7X 10! cfu/plate*

A: total plate counts

Table 4. Bacteria isolated from pretreated fresh cut cabbage

A: total plate counts

Classification of microbes

Sources Classification of microbes
Cutting board Burkholderia sp. Floor of Gemella sp.

Chryseobacterium sp. pretreatment room Kocuria spp.
Kocuria sp. Pseudomonas sp.
Pseudomonas spp. Sphingomonas sp.
Staphylococcus sp. Streptococcus spp. .
Stenotrophomonas sp.
1.0X 10* CFU/m* 23X 10 CFU/m*

Raw material conveyor Brevundimonas sp. Hand of workers Brevundimonas sp.
Buttiauxella sp. Kocuria spp.
Chryseobacterium sp. Micrococcus sp.
Enterobacter sp. Ralstoniapaucula sp.
Micrococcus sp. Sphingobacterium sp.

Ochrobactrum sp.
Pseudomonas sp.
Sphingobacterium sp.
Sphingomonas sp.

Sphingomonas sp.

4.3 X 10* CFU/m**

1.9X10* CFU/m*

A: total plate counts
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Table 5. Bacteria isolated from fresh cut cabbages obtained during washing

Sources Classification of microbes Sources Classification of microbes
Cutted cabbages Chryseobacterium sp. Conveyor belt for cutted Acinetobacter sp.’
Enterobacter sp. cabbages Bordetella sp.
Leuconostoc sp. Chryseobacterium sp.
Pantoea sp. Sphingobacterium sp.
Pseudomonas sp. Stenotrophomonas sp.
Raoultella sp.
Sphingobacterium sp.
Sphingomonas sp.
1.2X 10* CFU/g* 22X 10? CFU/m*
Conveyor belt for 1st washed Acinetobacter sp. Water after 1st washing Chryseobacterium sp.
cabbages Brevundimonas sp. of cabbages Dermacoccus sp.
Chryseobacterium sp. Enterobacter sp.
Klebsiella sp. Klebsiella sp.
Kocuria sp. Kocuria sp.
Micrococcus sp. Sphingobacterium sp.
Pseudomonas sp. Sphingomonas sp.
Sphingobacterium sp. Staphylococcus sp.
Sphingomonas sp.
Stenotrophomonas sp.
Streptococcus spp.
3.4X 10> CFU/m* 1.0X 10* CFU/g*
Water after 2nd washing Chryseobacterium sp. 2nd washed cabbages Chryseobacterium sp.
of cabbages Enterobacter sp. Klebsiella sp.
Leclercia sp. Leuconostoc sp.
Raoultella sp. Pseudomonas sp.
Pseudomonas sp. Sphingobacterium sp.
Sphingobacterium spp. Sphingomonas sp.
Sphingomonas sp. Stenotrophomonas sp.
Stenotrophomonas sp.
2.6 X 10* CFU/g" 8.7 X 10°CFU/g*
1st washed cabbages Acinetobacter sp. Floor of washing room Brevundimonas sp.
Kocuria sp. Kocuria sp.
Sphingomonas sp. Micrococcus sp.
Stenotrophomonas sp. Pseudomonas spp.
Vibrio sp. Sphingomonas sp.
Staphylococcus sp.
6.8X10* CFU/g" 6.8 10° CFU/m*
Conveyor Chryseobacterium sp.
belt for 2nd washed Granulicatella sp.
cabbages Kocuria sp.
: Staphylococcus spp.
45X 10° CFU/m*

A: total plate counts
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Table 6. Floating and falling bacteria isolated from packing room

Sources Floating bacteria Falling bacteria

Conveyor Enterococcus spp.(2)
Kocuria sp.
Micrococcus sp.
Pseudomonas sp.
Sphingobacterium sp.
Sphingomonas sp.

2.6 X10°cfu/m> 1.0X10° cfu/plate®

Acinetobacter sp. -
Kocuria sp.

Sphingomonas spp.(2)

Staphylococcus sp.

Stenotrophomonas sp.

1.2X 102 cfu/m** ND*
A: total plate counts, : not detected.

Brevundimonas sp.

Packing
machine

sp.7h, HSAFANN= 95 FAHSIA Chryseobacterium
sp., Sphingomonas sp., Enterobacter sp., Lactococcus sp.,
Aeromonas sp.7tV AEE A=Yl Sphingomonas sp. &%
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