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Abstract
Trachoo, N.! and Kunyaboon, S?
Survival of Campylobacter jejuni in biofilms after chlorine treatment
Songklanakarin J. Sci. Technol., 2006, 28(5) : 991-998

Survival of C. jejuni in biofilms isolated from two chicken houses in Thailand (FBRL-C04, FBRL-
B05 and FBRL-B06) after chlorine treatment was studied. Biofilm cultures were grown on stainless steel
surface in 50% trypticase soy broth for 3 days, subsequently C. jejuni cells were allowed to attach to these
biofilms for 4 h at 25°C. Sodium hypochlorite was used to prepare sanitizing solution with active chlorine of
15 ppm and 25 ppm. Stainless steel coupons containing C. jejuni with and without biofilms were treated with
chlorine for 30 sec and neutralized with 0.05% sodium thiosulfate. At both concentrations, C. jejuni were
inactivated to lower than 1 log, (CFU/cm’ when initial attachment load was approximately 4 log, ,CFU/cm’.
However, C. jejuni in all samples treated with 15 ppm active chlorine were recovered in enrichment media.
When treated with the higher concentration of chlorine, 25 ppm, C. jejuni in biofilm of FBRL-C04 (5/9),
FBRL-B06 (1/9) and biofilm-free surface (1/9) could also be recovered. This indicates that chlorine treatment
at 15 and 25 ppm could not completely inactivate C. jejuni attached to biofilms and biofilm-free surfaces.
Biofilm of FBRL-C04 enhanced the survival of C. jejuni after chlorine treatment at 25 ppm although biofilm
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initial attachment as determined by plate count method was similar to that of other biofilms. Attachment
load of viable biofilm cells may not contribute to enhanced survival of C. jejuni in chlorine treatment.
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Reference Culture Collection, Institute of Environ-
mental Science and Research Limited, New Zealand
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90 HTSB viaead 1 dasiinndudanndalsunns 30
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Table 1. Characteristics of biofilm producers isolated from two chicken houses

Isolates Colony Gram  Cell shape Catalase Oxidase Carbohydrate fermentation
on PCA  Reaction® test® test Glucose  Sucrose Lactose Sorbitol
FBRL-C04 circular, - coccoid +° - acid, acid, acid, acid,
convex, slight gas  slight gas slight gas slight gas
white
FBRL-B05 circular, - rod + + acid, acid,  slight acid, no acid,
convex, slight gas no gas no gas  slight gas
white
FBRL-B06 circular, - rod + + - - acid, -
convex, slight gas
yellow

*KOH method was used to determine Gram stain reactions.
b+, positive reaction; -, negative reaction.
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[HOCL] uaz hypochlorite ion [OCL’] 3491013
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ion, U.S.A.); ferrous sulfate 0.5 n3u/8749, sodium
bisulfate 0.2 n3x/a99, pyruvic acid 0.5 NIN/A9T
(FBP)
(TTC) 50 wn./an3 (Sigma, St. Louis) #11N19n78%

wae  2,3,5-triphenyl tretazolium chloride
1382818 FBP war TTC WunIza=nIadauiIaL
Hivgudnans 0.22 um ududnasls brucella agar
> 1 j { a s
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1) Feldimldlunisngalfisenaesaaaiuluns
nanassa
. X A a s
NIMA8a C. jejuni NNIEAAULRWEIL
FBRL-C04, FBRL-B05 waz FBRL-B06 ¢nan1sua
a dl . v v
luaaaIunszduanudndu 15 ppm ae 25 ppm
w1% 30 AU WU 1ITANUARDIWIN DITEAUAIN
VN 1130809 %I C. jejuni 89370 4 logCFU/
cm? wdad1nI1 1 logCFU/cm? (Table 2) u adl#
1 l&l . . . Cl U
Winwdge C. jejuni  WW1I09NNNAIEGIE 138281
aaasune avszduanudnduld  Wannns enrich-
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ment &8 C. jejuni NEWNNINNTDFILANDITUAINETD
. o X X . '
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W A 19aadInimeandian FBP (Stern, 1982) 11013
e gmnrgi 42°C wiu 72 3. 1iaidun1Ins au
N L Bwe a
Tduladnre C. jejuni wuldigninasaslnuanie
\ . X L.
T wan1snaaanuidn nssTadlanaaI UL
anudindu 15 ppm  wnsaasawy C. jejuni 1w
. 3 . A X . -
I NYNRNA (9/9 AID8Y) WAZLNANILTDAINAND I

B Befors thiosulfate rinse
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Figure 1. Effect of sodium thiosulfate rinse on attachment and viability of C. jejuni on bio-
films isolated from chicken houses (FBRL-C04, FBRL-B05 and FBRL-B06) and
biofilm-free surfaces. Samples containing biofilm were incubated with C. jejuni
to allow attachment for 4 h and rinsed with 0.05% sodium thiosulfate for 30 sec.
Viable count was determined on modified brucella agar incubated at 42°C for 48 h
under microaerobic conditions. Data are the means of three replications.
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Table 2. Survival' of C. jejuni on biofilms isolated from chicken
houses (FBRL-C04, FBRL-B05 and FBRL-B06) and
biofilm-free surfaces after treatment with 15 ppm and
25 ppm chlorine for 30 sec.

Concentration of active chlorine® (ppm)

Biofilm culture? 15 25
logCFU/cm?

FBRL-C04 <1 <1

FBRL-BO5 <1 <1

FBRL-B06 <1 <1

No biofilm <1 <1

'Data are the means of three replications

Initial count of biofilm (attached) cells was 6 logCFU/cm? and initial
attachment of C. jejuni was 4 logCFU/cm?.

pH of 15 and 25 ppm chlorine solution was 9 and 11, respectively.

Table 3. Survival of C. jejuni on biofilms isolated from chicken
houses (FBRL-C04, FBRL-B05 and FBRL-B06) and
biofilm-free surfaces after treatment with 15 ppm and
25 ppm chlorine for 30 sec and samples were enriched
in a modified brucella broth at 42°C for 72 hr.

Concentration of active chlorine (ppm)

Biofilm culture 15 25
No. positive/total

FBRL-C04 9/9 5/9

FBRL-B05 9/9 0/9

FBRL-B06 9/9 1/9

No biofilm 9/9 1/9

Nszauanndindu 25 ppm  wrsnasawy C. jejuni
1 a d] = 3’ . . . 122
NN FBRL-C04 wdiwa C. jejuni agng 5/9

1 1 1 j
uluunwdiiz FBRL-B06 wuiniiaa C.

jejuni 8g 1/9 @198

CRPLERY
L 1 tdl 1 1 a
T EL LR S AT ot
! & . . . 1 e 1
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v & 1 &' a a6
3)  anWan1Ineassk alEERIT 1Weedun3d C.
jejuni  N19ATINIMNANINIANLAILABDIL  LAZAIY
. ¢
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Ao X o4 ¢ A ases
NITUIBNNT recovery ummummsﬁaaﬁ;aumﬂmu
ANL BNIBAIN NITWIAFaNT bNNE | (sub-

lethally injured cells) ag kA szazviteTan
LeNARL9 bHIN LS 190191TwaE AIETKRNNE |
ana3y (Doyle et al., 1997) @uLaaNI18971bLNENY
sublethally injured cells fugaun3fnalsaniseinis
VNG L% Escherichia coli, Salmonella sp. (Doyle
et al., 1997) 99838 C. jejuni (Mason et al., 1999)
o & a & a a6 o aa X
Frundeszigdunidnalsadisitnismnzirelu
= 9 | A o X v o =
Ity wdbunulalaniun ¢ 2w dldn aede
N ¥ v
msldmeriauuludiedis wsizmnizaiuagly
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= A v o A a o &
waznagsdulalad beviumaininisastatueaiy
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Figure 2. Attachment of C. jejuni (dotted arrows)
and biofilm producers, FBRL-C04-B05
and B06, (solid arrows) on stainless
steel surfaces. Scale bars= 20 pm.
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