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Rl Psendomonas Pseudomonas fluorescens

Pseudomonas putida

Pseudomonas veronii
Pseudowmonas fragi
Pseudomonas lundensis
Pseudomonas proteolytica
Serratia Serratia liguefaciens
Serratia grimesii
Chryseobacterinm Chyseobacterium piscinm
Chryseobacterium oncorhynchi
Chryseobacterium jejuense

Yersinia Yersinia intermedia

15 Wi il Pseudomonas Pseudomonas fluorescens
Pseudomonas proteolytica
Pseudomonas fragi
Pseudomonas lundensis
Acinetobacter Acinetobacter guilloniae
Acinetobacter johnsonii

Chryseobacterinm Chryseobacterium joostei

Chryseobacteriunn scophthalinum

Lactococcus Lactococcus raffinolactis

(KB % &, 2020)



| AE
O fif#nEs

FLgr i Ea ey s  BE/C Df/min
Seratia liguefaciens L33 05 5965
72 4763
140 iy
Seratia liguefaciens L33 75 416,67
"3 2510}
95 Q615
Peeudomonas fluorescens W2a 75 294,12
"3 188.68
95 HUILMD

Psendomonas fTuorescens (d)

166337
1. 67

Sematia grimesii 70 2351
B 153559
90 7713
Papsrdomonas sp. W l5a 120 10.7 £ 0.9
1300 4.9 % (4
14101 1.8+ 02
Psendomonas protecdyrica 691 120 6.5+ (L9
1300 44 % b
14101 1.3+ 02
Peudamonas pamads 70 f45
B 432
90 132
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Acinetobacter jolinsonii (b)

70 T D {H=69 92 min
80 T, {H=56.13 min
90 T, D {H=39.55 min

Acinetohacter pakistanensis

70 T, D {H=72.74 min
80 T, D {H=57 .44 min
G0 T, [ {H=40.69 min

Pseidonmonas fuorescens 041

65 T 30 min, BEEYERT SR 15.2%
T2 20 s, BERE TE BT EE 25 4%

Pseudomonas fTuorescens

GLIT98117.

65 T 30 min , B 57 B 51%
HO T 200, TS T AR A5
110 C .5 min, BHETE B2 23%

Peendomonas fragl
KT76T703.1

65 T 30 min , § 75 5% B = 37%
A0 T 200, [ T AR 20
11050 5 mon, B FE B 52 0%

Pseudomonas fTuorescens

BJ—10

Pseudomonas fTuorescens
AYR3H204.1

60 T 90 min, BHETE B 815
TOOT 90 min , BEETE B 61%
&0 T i 34%
75 0 30 min, BTG VE B SR ETH S
80 °C 205, BETE TR E 22 7oz 4%
10 °C .5 min, BEEEHFE 71%21
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Type of bacteria
Sampling points Materials Pseudomonas Aeromonas Staphylococcus Bacillus LAB  Enterobacteriaceae Listeria
Balance tank Steel - — - + — + _
Aging tank Steel - - + — — — —
Feeding unit * - - — 4 + + —
Conveyer belt of packaging machine  Rubber - - - — + + —
Floor drain * - - - — — + +
Doormat * - + - - + + +
Ultrafiltration membranes Steel - — - — + _ _
Silo, welded joints Steel + — + + — _ *
Valves Steel — — - — + _ *
Air separators, inside Steel + — + + + — ”
Tank truck, valve, gasket Rubber + - + + - _ *
Tank truck, air separator Steel - - - — — + "
Tank truck, air separator, gasket Rubber - — + + — n *
Bulk tank outlet on farm Steel * — * * * * +
Rubber liners Rubber * — * * * * +
Short milking tube Rubber - — + — + + —

(Marchand et al, 2012)
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Stirring tank Filter Dryer Storage tank Canning machine Catchment area

Susceptible areas for F } F | [ ? l;_

biofilm formation . 3 3 =
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Primary Use

Limitations

Microtiter plate*

BioFlux

Polycarbonate
membranes*

Capillary reactor

Flow cell reactor*

Robbin’s device*

Modified Robbin’s device

Calgary biofilm device

Rotating disk reactor

CDC biofilm reactor

Rotating annular reactor*

Batch and batch-fed
growth system*

Constant-depth film
fermentor

Animal models

Useful in genetic studies because of
high throughput screening of
“static biofilms."

Useful in genetic studies because of
high troughput screening of “flow
biofilms."

Simple methodology and easy to use.
Suitable for antimicrobial
penetration tests.

Biofilm structure is formed on glass
capillary. Direct microscopic
observation is feasible.

Biofilms can be studied under either
laminar or turbulent flow in order
to simulate the changes in fluid
velocity that occur during the
operation of industrial reactors.

Using a brass pipe, removable
sections of the wall can be
removed to test biofilm growth.
Used in industrial biofouling.

Allows several materials to be tested.
Used in industrial biofouling.

High troughput. Rapid and
reproducible assays in biofilm
susceptibility to antibiotics.

Different biomaterials can be used for
colonization and shear forces can
be controlled.

Used to follow biofilm formation
(under moderate to high shear),
characterize biofilm structure, and
assess the effect of antimicrobial
agents.

Application of a well defined shear
field

Suitable for a wide variety of biofilm
experiments

Biofilm growth and resistance to
antimicrobials in multispecies
biofilms

Biofilm formation and distribution in
tissues can be monitored. Used in a
biofilm model of chronic cystitis

Only for early stages of biofilm
formation.

Limited to GFP-expressing bacteria.

Since bacterial cultures are manually
deposited on the membrane,
biofilms do not naturally develop.

Biofilm growth is limited to a single
surface.

None for the purpose the method was
designed for.

Just one type of material can be
tested at a time.

Used for traditional biofilm cultures
and not for genetic investigations.

None for the purpose the method was
designed for.

High variability seen in biofilm
ormation between samples.

The baffle rotation speed has to be
carefully controlled.

None for the purpose the method was
designed for

High variability seen in biofilm
ormation between samples

In order to reach a steady-state
biofilm, the biofilm has to be grown
in a chemostat.

Time-consuming and regulatory
issues

(Marchand et al, 2012)
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