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The attachment of C. jejuni on four gram negative biofilms (FBRL-C04, FBRL-B05, FBRL-F01 and

FBRL-B06) isolated from two chicken houses were studied.  It was found that C. jejuni attached to biofilm of

FBRL-F01 at the highest rate (4.4 logCFU/cm2) compared (P<0.05) to FBRL-C04 FBRL-B05 and FBRL-B06

(4.0 4.0 and 4.1 logCFU/cm2, respectively). Coaggregation between C. jejuni and biofilm organisms may indicate

the ability of organisms to form biofilm together. Percent coaggregation between C. jejuni and biofilm

organisms, FBRL-C04 and FBRL-F01 was 39.14% and 33.70%, respectively, higher (P<0.05) than that with

FBRL-B05 and FBRL-B06 (-3.38% and 12.87%, respectively). Hydrophobicity of planktonic and biofilm
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°“√»÷°…“°“√‡°“–µ‘¥¢Õß‡™◊ÈÕ C. jejuni ∫π·ºàπ™’«–¢Õß®ÿ≈‘π∑√’¬å 4 ™π‘¥ ∑’Ë·¬°‰¥â®“°‚√ß‡√◊Õπ‡≈’È¬ß‰°à 2

·Ààß §◊Õ FBRL-C04 FBRL-B05 FBRL-F01 ·≈– FBRL-B06 æ∫«à“·ºàπ™’«–¢Õß‡™◊ÈÕ FBRL-F01  “¡“√∂ àß‡ √‘¡

°“√‡°“–µ‘¥¢Õß C. jejuni ‰¥â¥’∑’Ë ÿ¥ (P<0.05) §◊Õ‡°“–µ‘¥ 4.4 logCFU/cm
2
 „π¢≥–∑’Ë‡™◊ÈÕ FBRL-C04 FBRL-B05 ·≈–

FBRL-B06  “¡“√∂‡°“–µ‘¥ 4.0 4.0 ·≈– 4.1 logCFU/cm
2
 µ“¡≈”¥—∫ °“√µ°µ–°Õπ√«¡°≈ÿà¡ (coaggregation) ®ÿ≈‘π∑√’¬å

∑’Ë “¡“√∂µ°µ–°Õπ√à«¡°—π‰¥â· ¥ß∂÷ß§«“¡ “¡“√∂„π°“√‡°‘¥‡ªìπ·ºàπ™’«–√à«¡°—π‰¥â¥’ °“√µ°µ–°Õπ√à«¡√–À«à“ß

‡™◊ÈÕ·ºàπ™’«– FBRL-C04 FBRL-B05 FBRL-F01 ·≈– FBRL-B06 °—∫ C. jejuni æ∫«à“‡™◊ÈÕ FBRL-C04 ·≈– FBRL-

F01  “¡“√∂µ°µ–°Õπ√à«¡°—∫ C. jejuni ‰¥â¥’ (P<0.05) ¡’§à“ %Coaggregation ‡∑à“°—∫ 39.14% ·≈– 33.70% ‡¡◊ËÕ

‡∑’¬∫°—∫‡™◊ÈÕ FBRL-B05 ·≈– FBRL-B06 §◊Õ -3.38% ·≈– 12.87% ·≈–‡¡◊ËÕ∑¥ Õ∫§«“¡‰¡à™Õ∫πÈ” (hydrophobicity)

¢Õß‡´≈≈å·¢«π≈Õ¬·≈–·ºàπ™’«–‚¥¬«‘∏’ Microbial Adhesion to Hexadecane (MATH) æ∫«à“·ºàπ™’«–¢Õß‡™◊ÈÕ FBRL-

B06 ¡’§à“§«“¡‰¡à™Õ∫πÈ” Ÿß ÿ¥ (P<0.05) 68.95% · ¥ß«à“‡™◊ÈÕ™π‘¥π’È¡’Õß§åª√–°Õ∫∫“ß™π‘¥∫πº‘«‡´≈≈å∑’Ë “¡“√∂√«¡µ—«°—∫

hexadecane ‰¥â¥’°«à“·ºàπ™’«–¢Õß‡™◊ÈÕÕ◊Ëπ ·ºàπ™’«–¡’§à“§«“¡‰¡à™Õ∫πÈ” Ÿß (P<0.05) °«à“‡™◊ÈÕ∑’Ë¡’ ¿“æ·¢«π≈Õ¬

(planktonic cell) ·µà§«“¡‰¡à™Õ∫πÈ”¢Õß‡™◊ÈÕ·ºàπ™’«–„π°“√∑¥≈Õßπ’È ‰¡à‡°’Ë¬«¢âÕß°—∫§«“¡ “¡“√∂„π°“√ àß‡ √‘¡

°“√‡°“–µ‘¥¢Õß C. jejuni  ∫π·ºàπ™’«–

cells of C. jejuni and 4 biofilm producers were measured by the microbial adhesion to hydrocarbon (MATH)

method using hexadecane.  FBRL-B06 showed the highest (P<0.05) hydrophobicity (68.95%) indicating more

hydrophobic components on its cell surface.  Planktonic cells had lower (P<0.05) hydrophobicity than biofilm

cells.  However, the degree of hydrophobicity of biofilm cells was not related to attachment of C. jejuni on

biofilms.

Campylobacter jejuni  ‡ªìπ‡™◊ÈÕ·∫§∑’‡√’¬·°√¡≈∫
√Ÿª√à“ß‡ªìπ‡°≈’¬« ¢π“¥ 0.2-0.5 x 0.5-5.0 µm ·≈–Õ“®
¡’§«“¡¬“«‰¥â∂÷ß 8 µm ‡§≈◊ËÕπ∑’Ë‰¥â‚¥¬Õ“»—¬·ø≈°‡®≈≈“
‡ âπ‡¥’¬«∑’Ëª≈“¬¥â“π„¥¥â“πÀπ÷ËßÀ√◊Õ∑—Èß Õß¥â“π¢Õß‡´≈≈å
‰¡à “¡“√∂∑πµàÕÕÕ°´‘‡®π„π∫√√¬“°“» Õÿ≥À¿Ÿ¡‘ÀâÕß ·≈–
§«“¡·Àâß·≈âß ¡’™à«ßÕÿ≥À¿Ÿ¡‘‡®√‘≠§àÕπ¢â“ß®”°—¥§◊Õ 37 ∂÷ß
42 oC C. jejuni ‡ªìπ‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë°àÕ„Àâ‡°‘¥‚√§√–∫∫
∑“ß‡¥‘πÕ“À“√„πÀ≈“¬ª√–‡∑»  —µ«åªï°‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß
‰°àæ∫«à“‡ªìπ·À≈àß¢Õß‡™◊ÈÕ‚√§™π‘¥π’ÈÕ—π¥—∫µâπÊ ¡Ÿ≈‰°à
·≈–πÈ”„π‚√ß‡√◊Õπ‡≈’È¬ß‰°à°Áπ—∫«à“‡ªìπ·À≈àß ”§—≠∑’Ë™à«¬„Àâ

‡°‘¥°“√·æ√à°√–®“¬¢Õß‡™◊ÈÕ C. jejuni ¿“¬„π‚√ß‡√◊Õπ‰¥â
Õ¬à“ß√«¥‡√Á«

·ºàπ™’«– (biofilm) §◊Õ™—Èπ¢Õß®ÿ≈‘π∑√’¬å∑’Ë‡°“–µ‘¥
∫πº‘««— ¥ÿ °“√‡°‘¥·ºàπ™’«–‡ªìπª√“°Ø°“√≥å∑’Ë®ÿ≈‘π∑√’¬å
„™â„π°“√ª√—∫µ—«‡æ◊ËÕ§«“¡Õ¬Ÿà√Õ¥„π∏√√¡™“µ‘ ®ÿ≈‘π∑√’¬å∑’Ë
Õ“»—¬„π·ºàπ™’«–‰¥â√—∫ª√–‚¬™πåÀ≈“¬ª√–°“√‡™àπ ‡ªìπ
·À≈àß‡°Á∫°—°Õ“À“√·≈–§«“¡™◊Èπ ß“π«‘®—¬À≈“¬‡√◊ËÕß™’È„Àâ
‡ÀÁπ«à“®ÿ≈‘π∑√’¬åÀ≈“¬™π‘¥∑’ËÕ“»—¬Õ¬Ÿà„π·ºàπ™’«–À√◊Õ„π√Ÿª
·∫∫¢Õß·ºàπ™’«– ®–¡’Õ—µ√“°“√√Õ¥™’«‘µ®“° “√¶à“‡™◊ÈÕ
·≈– ‘Ëß·«¥≈âÕ¡∑’Ë‰¡à‡À¡“– ¡‰¥âπ“π¢÷Èπ ®“°√“¬ß“π¢Õß
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Buswell ·≈–§≥– (1998) æ∫«à“C. jejuni ∑’ËÕ“»—¬Õ¬Ÿà„π
·ºàπ™’«–¢Õß®ÿ≈‘π∑√’¬å™π‘¥Õ◊Ëπ “¡“√∂¡’™’«‘µ√Õ¥Õ¬Ÿà‰¥â
¬“«π“π¢÷Èπ ¥—ßπ—Èπ„π°“√∑¥≈Õßπ’È®÷ß¡«—µ∂ÿÿª√– ß§å‡æ◊ËÕ
»÷°…“°“√‡°“–µ‘¥¢Õß C. jejuni ∫π·ºàπ™’«–¢Õß‡™◊ÈÕ
®ÿ≈‘π∑√’¬å∑’Ë·¬°‰¥â®“°‚√ß‡√◊Õπ‡≈’È¬ß‰°à ∑—Èßπ’È°“√‡°“–µ‘¥„π
·ºàπ™’«–‰¥â¡“° “¡“√∂∫àß∫Õ°∂÷ß°“√√Õ¥™’«‘µ‰¥â¡“° ·≈–
πÕ°®“°π’È¬—ß»÷°…“§«“¡ “¡“√∂„π°“√µ°µ–°Õπ√à«¡
·≈–§«“¡‰¡à™Õ∫πÈ”¢Õß‡´≈≈å ‡π◊ËÕß®“°‡ªìπ ¡∫—µ‘∑’ËÕ“® àß
º≈µàÕ°“√‡°“–µ‘¥¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å

           «‘∏’°“√∑¥≈Õß

·À≈àß∑’Ë¡“¢Õß®ÿ≈‘π∑√’¬å

‡°Á∫µ—«Õ¬à“ß·ºàπ™’«–„ππÈ”®“°‚√ß‡√◊Õπ‰°à 2 ·Ààß
„π®—ßÀ«—¥¡À“ “√§“¡∑’Ë‡§¬µ√«®æ∫‡™◊ÈÕ C. jejuni ‚¥¬„™â
 ”≈’æ—π°â“π‰¡âª≈Õ¥‡™◊ÈÕ™ÿà¡¥â«¬ 0.1% peptone °«“¥‡Õ“
·ºàπ™’«–®“°·À≈àß∏√√¡™“µ‘¡“®”π«π 10 µ—«Õ¬à“ß ‡æ◊ËÕ·¬°
‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë‡®√‘≠√à«¡°—∫‡™◊ÈÕ C. jejuni „π∏√√¡™“µ‘ ·≈â«
¢’¥‡™◊ÈÕ∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ plate count agar (PCA) ∫à¡‡™◊ÈÕ
∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‡ªìπ‡«≈“ 24-48 ™¡. ®“°π—Èπ∑”°“√∑¥ Õ∫
∑“ß™’«‡§¡’ (Table1) ‡™◊ÈÕ®ÿ≈‘π∑√’¬å‡À≈à“π’È‡ªìπ‡™◊ÈÕ·∫§∑’Ë‡√’¬
·°√¡≈∫ „Àâ™◊ËÕ‡ªìπ FBRL-C04 FBRL-B05  FBRL-F01

Sorbitol
Colony

on PCA Lactose

Symbol

designation

Tentative genus

identification
Gram

stain

Cell

shape

Catalase

test
Oxidase

test

Carbohydrate fermentation

Glucose Sucrose

circular
convex
 white

acid,
slight
gas

acid,
slight
gas

acid,
slight
gas

acid,
slight
gas

circular
convex
white

acid,
slight
gas

acid, no
gas

slight
acid, no

gas

no acid,
slight
gas

circular
convex

pink
circular

slight
acid,
slight
gas

slight
acid,
slight
gas

convex
yellow

no acid,
slight
gas

·≈– FBRL-B06  à«π‡™◊ÈÕ C. jejuni ATCC 29428 ‰¥â
√—∫®“° New Zealand Reference Culture Collection,

Institute of Environmental Science and Research

Limited, New Zealand ´÷Ëß·¬°‰¥â®“°Õÿ®®“√–‡¥Á°∑’ËªÉ«¬
¥â«¬‚√§ Campylobacteriosis ‡°Á∫√—°…“‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï„π 15%

glycerol-brucella broth ∑’ËÕÿ≥À¿Ÿ¡‘ -35oC ·≈–πÕ°®“°
π’È¬—ß‡°Á∫√—°…“‚¥¬°“√∑”·Àâß·∫∫‡¬◊Õ°·¢ÁßÕ’°¥â«¬

°“√»÷°…“°“√‡°“–µ‘¥

‡µ√’¬¡‡™◊ÈÕ  FBRL-C04 FBRL-B05  FBRL-F01

·≈– FBRL-B06 ∫πÕ“À“√«ÿâπ‡Õ’¬ß Tryptic Soy Agar

(TSA, Criterion, U.S.A.) ‚¥¬∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‡ªìπ
‡«≈“ 24 ™¡. ‡¡◊ËÕ§√∫‡«≈“‡µ‘¡ 0.1% peptone water ·≈â«
‡¢¬à“¥â«¬√–∫∫ —Ëπ(vortex mixer ; Model G560E,Scienti-

fic industries, INC., USA) ∑’Ë§«“¡‡√Á« Ÿß ÿ¥ ‡æ◊ËÕ„Àâ‡™◊ÈÕ
À≈ÿ¥®“°Õ“À“√‡≈’È¬ß‡™◊ÈÕ ®–‰¥â “√·¢«π≈Õ¬¢Õß‡™◊ÈÕ (cell

suspension) π”‰ª«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë 600 π“-‚π‡¡µ√
(A

600
) ¥â«¬‡§√◊ËÕß spectrophotometer (PU8625 UV/VIS

Spectrophotometer, Philips, England) „Àâ‰¥â§à“„π™à«ß
0.70 -0.74 À√◊Õ‡™◊ÈÕ‡√‘Ë¡µâπª√–¡“≥ 9 log

10
 CFU/ml ¥Ÿ¥

 “√·¢«π≈Õ¬¢Õß·µà≈–‡™◊ÈÕ≈ß„πÕ“À“√ Half Tryptic Soy

Broth(HTSB:50%Tryptic Soy Broth) (‡æ◊ËÕ®”≈Õß

 Table 1. Characteristics of biofilm producers isolated from two chicken houses

   FBRL-C04    Acetobacter               negative     coccus     +
b

      -

   FBRL-B05    Pseudomonas                            negative       rod     +       +

   FBRL-F01    Sphaerotilus               negative      rod     -       +     -     -

   FBRL-B06    Flavobacterium               negative      rod     +       +    -    -     -

   a 

Cell shape was determined under a microscope at 1000 magnification.

 
b

 +, positive reaction; -, negative reaction.



Songklanakarin J. Sci. Technol.

Vol.29  No.1  Jan. - Feb. 2007 112

Attachment of C. jejuni on film

Trachoo, N.,et al

 ¿“«–∑’Ëæ∫„π·À≈àßπÈ”„π∏√√¡™“µ‘∑’Ë¡’ “√Õ“À“√µË”) ‚¥¬
∫√√®ÿ·ºàπ‡À≈Á°°≈â“‰√â π‘¡ (stainless steel)¢π“¥ 1 x 4 x

0.1 ´¡.Õ¬Ÿà ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 4 ™¡.‡æ◊ËÕ„Àâ
‡°‘¥°“√‡°“–µ‘¥ ®“°π—Èπ≈â“ß·ºàπ‡À≈Á°°≈â“‰√â π‘¡¥â«¬πÈ”
°≈—Ëπª≈Õ¥‡™◊ÈÕ‚¥¬‡¢¬à“¥â«¬¡◊Õ‡ªìπ‡«≈“ 10 «‘π“∑’ ‡æ◊ËÕ„Àâ
‡™◊ÈÕ∑’Ë‰¡à “¡“√∂‡°“–µ‘¥·ºàπ‡À≈Á°°≈â“‰√â π‘¡À≈ÿ¥ÕÕ°‰ª
π”·ºàπ‡À≈Á°°≈â“‰√â π‘¡·ºàπ¥—ß°≈à“«„ à≈ß„πÀ≈Õ¥Õ“À“√
HTSB À≈Õ¥„À¡à ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‡ªìπ‡«≈“ 24 ™¡.
∑”´È”‡™àππ’ÈÕ’° 2 √Õ∫ ‡æ◊ËÕ„Àâ‡™◊ÈÕ √â“ß·ºàπ™’«–∫πº‘«
‡À≈Á°°≈â“‰√â π‘¡®πÀπ“¢÷Èπ ®–‰¥â·ºàπ™’«–∑’Ë¡’Õ“¬ÿ 72

™¡.≈â“ß·ºàπ‡À≈Á°°≈â“‰√â π‘¡„ππÈ”°≈—Ëπª≈Õ¥‡™◊ÈÕ ∑”‡™àππ’È
2 ™ÿ¥ ‚¥¬™ÿ¥·√°π”‰ª∑”°“√≈Õ°·ºàπ™’«–∑—π∑’ ‡æ◊ËÕπ—∫
ª√‘¡“≥°“√‡°“–µ‘¥¢Õß‡™◊ÈÕ FBRL-C04 FBRL-B05

FBRL-F01 ·≈– FBRL-B06  à « π™ÿ ¥ ∑’Ë 2 π—Èπ
„™â„π°“√»÷°…“°“√‡°“–µ‘¥¢Õß C. jejuni ∫π·ºàπ™’«– ‚¥¬
π”·ºàπ‡À≈Á°°≈â“‰√â π‘¡∑’Ë¡’·ºàπ™’«–‡®√‘≠Õ¬Ÿà·≈â«π—Èπ (with

preformed biofilms) ·≈â«„ à≈ß„πÕ“À“√ HTSB À≈Õ¥„À¡à
‡µ‘¡ “√·¢«π≈Õ¬¢Õß‡™◊ÈÕ C. jejuni  (‰¥â®“°°“√¢’¥‡™◊ÈÕ C.

jejuni  ≈ß∫π«ÿâπÕ“À“√‡Õ’¬ß Brucella ∑’Ë‡µ‘¡ FBP (ferrous

sulfate 0.5 °√—¡/≈‘µ√, sodium bisulfate 0.2 °√—¡/≈‘µ√,

pyruvic acid 0.5 °√—¡/≈‘µ√) ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 42oC ‡ªìπ
‡«≈“ 48 ™¡. ‡¡◊ËÕ§√∫‡«≈“‡µ‘¡ 0.1% peptone water ·≈â«
‡¢¬à“¥â«¬√–∫∫ —Ëπ)´÷Ëß«—¥§à“ A

600
 „Àâ‰¥â§à“„π™à«ß 0.70 - 0.74

À√◊Õ‡™◊ÈÕ‡√‘Ë¡µâπª√–¡“≥ 9 log
10 

CFU/ml ·≈â«∫à¡‡™◊ÈÕ∑’Ë
Õÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 4 ™¡.‡æ◊ËÕ„Àâ C. jejuni ‡°“–µ‘¥∫π
·ºàπ™’«–¢Õß‡™◊ÈÕ FBRL-C04 FBRL-B05 FBRL-F01

·≈– FBRL-B06 ®“°π—Èπ≈â“ß·ºàπ‡À≈Á°°≈â“‰√â π‘¡¥â«¬πÈ”
°≈—Ëπª≈Õ¥‡™◊ÈÕ ·≈â«∑”°“√≈Õ°·ºàπ™’«–‡æ◊ËÕ»÷°…“°“√
‡°“–µ‘¥¢ÕßC. jejuni ∫π·ºàπ™’«– πÕ°®“°π’È¬—ß»÷°…“°“√
‡°“–µ‘¥¢Õß C. jejuni ∫π·ºàπ‡À≈Á°°≈â“‰√â π‘¡‚¥¬µ√ß ‚¥¬
‰¡à¡’·ºàπ™’«–Õ¬Ÿà°àÕπ (no preformed biofilm) ‡æ◊ËÕ„™â‡ªìπ
™ÿ¥§«∫§ÿ¡ (control)

°“√π—∫‡™◊ÈÕ∫π·ºàπ‡À≈Á°°≈â“‰√â π‘¡

°“√π—∫®”π«π‡™◊ÈÕ FBRL-C04 FBRL-B05

FBRL-F01 ·≈– FBRL-B06 ∑’Ë √â“ß‡ªìπ·ºàπ™’«–∫π‡À≈Á°
°≈â“‰√â π‘¡ ∑”‰¥â‚¥¬≈â“ß·ºàπ‡À≈Á°°≈â“‰√â π‘¡¥â«¬πÈ”°≈—Ëπ
ª≈Õ¥‡™◊ÈÕ ·≈â«„ à≈ß„πÀ≈Õ¥∑¥≈Õß∑’Ë∫√√®ÿ∑√“¬·¡àπÈ”

ª≈Õ¥‡™◊ÈÕ¢π“¥ 40 mesh ª√‘¡“≥ 5 °√—¡ ·≈– 0.1%

peptonewater ª√‘¡“µ√ 10 ¡≈. ‡¢¬à“¥â«¬√–∫∫ —Ëπ∑’Ë§«“¡
‡√Á« Ÿß ÿ¥‡ªìπ‡«≈“ 30 «‘π“∑’ ‡æ◊ËÕ„Àâ‡´≈≈åÀ≈ÿ¥≈Õ°ÕÕ°¡“
·≈â«∑”°“√°«“¥ “√·¢«π≈Õ¬¢Õß‡™◊ÈÕ∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ
TSA ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 24 ™¡.

 à«π°“√π—∫‡™◊ÈÕ C. jejuni „π·ºàπ™’«–¢Õß‡™◊ÈÕ
FBRL-C04 FBRL-B05 FBRL-F01 ·≈– FBRL-B06

∫π·ºàπ‡À≈Á°°≈â“‰√â π‘¡π—Èπ ∑”°“√≈Õ°¥â«¬∑√“¬µ“¡«‘∏’
¢â“ßµâπ ·≈â«∑”°“√°«“¥ “√·¢«π≈Õ¬¢Õß‡™◊ÈÕ∫πÕ“À“√
‡≈’È¬ß‡™◊ÈÕ brucella agar ¥—¥·ª≈ß (BTTC-R) ´÷Ëßª√–°Õ∫
¥â«¬ brucella agar 43 °√—¡/≈‘µ√ (Criterion, U.S.A.);

ferrous sulfate 0.5 °√—¡/≈‘µ√, sodium bisulfate 0.2 °√—¡/
≈‘µ√, pyruvic acid 0.5 °√—¡/≈‘µ√ (FBP) ·≈– 2,3,5-tri-

phenyltretazolium chloride (TTC) 50 ¡°./≈‘µ√ (Sigma,

St.Louis) ∑”°“√°√Õß “√≈–≈“¬ FBP ·≈– TTC ºà“π
°√–¥“…°√Õß¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 0.22 µm ·≈â«‡µ‘¡
≈ß„π brucella agar ¿“¬À≈—ß®“°¶à“‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 121oC

§«“¡¥—π 15 ªÕπ¥å/µ√.π‘È« ‡ªìπ‡«≈“ 15 π“∑’ °“√∫à¡‡™◊ÈÕ
C. jejuni  ∑”∑’ËÕÿ≥À¿Ÿ¡‘ 42oC ‡ªìπ‡«≈“ 48 ™¡.¿“¬„µâ
 ¿“«–∫√√¬“°“» microaerobic ́ ÷Ëßª√–°Õ∫¥â«¬ ÕÕ° ‘́‡®π
5% §“√å∫Õπ‰¥ÕÕ°‰´¥å 10% ·≈–‰π‚µ√‡®π 85%

(CampyGenTM,Oxoid) π—∫‡™◊ÈÕ C. jejuni ∑’Ë “¡“√∂‡°“–
µ‘¥·ºàπ™’«– ‚¥¬π—∫‡©æ“–‚§‚≈π’∑’Ë¡’ ’·¥ß∫πæ◊Èπ„ 

‡æ◊ËÕ»÷°…“≈—°…≥–¢Õß·ºàπ™’«–∫πº‘«·ºàπ‡À≈Á°°≈â“
‰√â π‘¡ π”·ºàπ™’«–∑’Ë‡®√‘≠∫πº‘«·ºàπ‡À≈Á°°≈â“‰√â π‘¡„π
Õ“À“√ HTSB Õ“¬ÿ 72 ™¡. ¡“¬âÕ¡ ’¥â«¬ acridine orange

(0.01% in acetate buffer, pH 4.0) ‡ªìπ‡«≈“ 1 π“∑’ ®“°
π—Èπ≈â“ß¥â«¬πÈ”°≈—Ëπ ∑‘Èß‰«â„Àâ·Àâß„π∑’Ë¡◊¥·≈â«π”¡“ àÕß¥Ÿ¥â«¬
°≈âÕß epifluorescence microscope (Olympus BX51;

100W Halogen lamp and 100W Mercury Lamp ‡™◊ËÕ¡
µàÕ¥â«¬ Olympus DP70 Digital camera) ¥â«¬ excitation

wavelength ∑’Ë 595 π“‚π‡¡µ√ ·≈– emission wave-

length ∑’Ë 615 π“‚π‡¡µ√ ∂à“¬¿“æ∑’Ë°”≈—ß¢¬“¬ 1,000 ‡∑à“

°“√µ°µ–°Õπ√à«¡·≈–§«“¡‰¡à™Õ∫πÈ”

∑¥ Õ∫°“√µ°µ–°Õπ√à«¡ µ“¡«‘∏’¢Õß Misawa

(Misawa and Blaser, 2000) ‚¥¬¢’¥‡™◊ÈÕ C. jejuni ≈ß∫π
Õ“À“√«ÿâπ‡Õ’¬ß Brucella ∑’Ë‡µ‘¡ FBP ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘
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                     °“√‡°“–µ‘¥¢Õß C. jejuni  ∫π·ºàπ™’«–

113    ≥∞ππ∑å   µ√“™Ÿ ·≈–§≥–

42oC ‡ªìπ‡«≈“ 48 ™¡. ¿“¬„µâ ¿“«–∫√√¬“°“» micro-

aerobic ·≈–∑”°“√¢’¥‡™◊ÈÕ®ÿ≈‘π∑√’¬å·ºàπ™’«–∑’Ë·¬°‰¥â∫π
Õ“À“√«ÿâπ‡Õ’¬ß TSA  ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‡ªìπ‡«≈“ 24

™¡.·≈â«‡µ‘¡ 10 mM phosphate buffered saline (PBS)

pH 7.2  ‡¢¬à“¥â«¬‡§√◊ËÕß‡¢¬à“√–∫∫ —Ëπ∑’Ë§«“¡‡√Á« Ÿß ÿ¥ ¥Ÿ¥
 “√·¢«π≈Õ¬¢Õß·µà≈–‡™◊ÈÕ«—¥ A

600
 „Àâ‰¥âª√–¡“≥ 1.0

∫—π∑÷°‡ªìπ§à“ A
600

i  „™â PBS ‡ªìπ blank „π°“√«—¥«à“ A
600

·≈â«¥Ÿ¥‡™◊ÈÕ C. jejuni ª√‘¡“µ√ 3  ¡≈. ≈ß„πÀ≈Õ¥∑¥≈Õß
5 À≈Õ¥ ‡µ‘¡ “√·¢«π≈Õ¬¢Õß‡™◊ÈÕ∑—Èß 4 ™π‘¥≈ß‰ªª√‘¡“µ√
3 ¡≈. ™π‘¥≈– 1 À≈Õ¥ ·≈– “√·¢«π≈Õ¬¢Õß C. jejuni

ª√‘¡“µ√ 3 ¡≈.≈ß„πÀ≈Õ¥∑’Ë 5 ‡ªìπ™ÿ¥§«∫§ÿ¡ º ¡„Àâ‡¢â“
°—π µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 8oC ‡ªìπ‡«≈“ 18 ™¡. ·≈â««—¥ A

600

¢Õß “√≈–≈“¬ à«π∫π ‚¥¬‰¡à‡¢¬à“ ∫—π∑÷°‡ªìπ§à“ A
600

af

∑”°“√∑¥≈Õß 3 ´È” §”π«≥ % coaggregation ¢Õß‡™◊ÈÕ
∑—Èß Õß™π‘¥¥—ßπ’È % coaggregation = [(A

600
i - A

600
af)/

A
600

i]  x 100

»÷°…“§«“¡‰¡à™Õ∫πÈ”‚¥¬«‘∏’ Microbial Adhesion

to Hydrocarbon (MATH test) (Bacon et al., 2001,

Misawa and Blaser, 2000) ‚¥¬¢’¥‡™◊ÈÕ C. jejuni ≈ß∫π
Õ“À“√«ÿâπ‡Õ’¬ß Brucella ∑’Ë‡µ‘¡ FBP ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘
42oC ‡ªìπ‡«≈“ 48 ™¡. ¿“¬„µâ ¿“«–∫√√¬“°“» micro-

aerobic ·≈–∑”°“√¢’¥‡™◊ÈÕ®ÿ≈‘π∑√’¬å·ºàπ™’«–∫πÕ“À“√«ÿâπ
‡Õ’¬ß TSA  ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‡ªìπ‡«≈“ 24 ™¡. ·≈â«
‡µ‘¡ 0.1% peptone water ‡¢¬à“¥â«¬‡§√◊ËÕß‡¢¬à“√–∫∫ —Ëπ
∑’Ë§«“¡‡√Á« Ÿß ÿ¥ ¥Ÿ¥ “√·¢«π≈Õ¬¢Õß·µà≈–‡™◊ÈÕ«—¥ A

600 
„Àâ

‰¥âª√–¡“≥ 0.8 - 1.0 ∫—π∑÷°‡ªìπ§à“ A
600

i ‚¥¬„™â 0.1%

peptone ‡ªìπ blank „π°“√«—¥«à“ A
600

 ®“°π—Èππ” “√
·¢«π≈Õ¬¢Õß·µà≈–‡™◊ÈÕπ’È¡“ 3 ¡≈.‡µ‘¡ hexadecane(Fluka,

Switzerland) ª√‘¡“µ√ 3 ¡≈. ‡æ◊ËÕ»÷°…“§«“¡ “¡“√∂„π
°“√‡°“–µ‘¥ hydrocarbon ¢Õßº‘«‡´≈≈å ‡¢¬à“¥â«¬‡§√◊ËÕß
‡¢¬à“√–∫∫ —Ëπ‡ªìπ‡«≈“ 60 «‘π“∑’ µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß
‡ªìπ‡«≈“ 10 π“∑’ ‡æ◊ËÕ„Àâ “√≈–≈“¬·¬°™—Èπ π” “√≈–≈“¬
∑’ËÕ¬Ÿà™—Èπ≈à“ß¡“«—¥§à“ A

600
 Õ’°§√—Èß ∫—π∑÷°‡ªìπ§à“ A

600
af

∑”°“√∑¥≈Õß 3 ´È” §”π«≥ % hydrophobicity ‚¥¬%

hydrophobicity =  [(A
600

i - A
600

af)/ A
600

i]  x 100

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

∑”°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘‚¥¬„™â SAS software

¥â«¬«‘∏’ PROC GLM ·≈– PROC ANOVA ·≈–∑¥ Õ∫
§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬‚¥¬«‘∏’ Least Significant Dif-

ference (LSD) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% ¢âÕ¡Ÿ≈∑’Ëπ”
«‘‡§√“–Àå¡“®“°°“√∑¥≈ÕßÕ¬à“ßπâÕ¬ 3 °“√∑¥≈Õß µ—«Õ¬à“ß
™ÿ¥§«∫§ÿ¡„π°“√∑¥≈Õß§◊Õ™ÿ¥µ—«Õ¬à“ß∑’Ë‰¡à¡’‡™◊ÈÕ·ºàπ™’«–
(biofilm-free control)

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

°“√‡°Á∫µ—«Õ¬à“ß·ºàπ™’«–

‰¥â∑”°“√‡°Á∫µ—«Õ¬à“ß·ºàπ™’«–„ππÈ”®“°‚√ß‡√◊Õπ
‡≈’È¬ß‰°à¡“®”π«π 10 µ—«Õ¬à“ß·≈â«∑”°“√·¬°‡™◊ÈÕ®ÿ≈‘π∑√’¬å
æ∫«à“¡’‡™◊ÈÕ∑’Ë¡’≈—°…≥–‡¥àπÕ¬Ÿà®”π«π 4 ™π‘¥ ®÷ß„Àâ™◊ËÕ
FBRL-C04 FBRL-B05 FBRL-F01·≈– FBRL-B06

‡¡◊ËÕ∑”°“√∑¥ Õ∫§ÿ≥≈—°…≥–µà“ßÊ ‰¥â·°à ≈—°…≥–‚§‚≈π’
°“√µ‘¥ ’·°√¡ √Ÿª√à“ß¢Õß‡´≈≈å catalase test, oxidase test

·≈–°“√À¡—°πÈ”µ“≈ glucose, sucrose, sorbitol ·≈–
lactose ¥—ß∑’Ë‰¥â· ¥ßº≈„π Table 1 ·≈–¥â«¬§ÿ≥ ¡∫—µ‘
¢Õß‡™◊ÈÕ √â“ß·ºàπ™’«–  “¡“√∂√–∫ÿ °ÿ≈ (genus) ¢Õß
FBRL-C04 FBRL-B05 FBRL-F01·≈– FBRL-B06 §◊Õ
Acetobacter, Pseudomonas, Sphaerotilus ·≈–
Flavobacterium µ“¡≈”¥—∫ (Holt et al., 1994) Õ¬à“ß‰√
°Á¥’‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ëæ∫‰¥â„π·ºàπ™’«–∑’Ë‡°Á∫¡“®“°‚√ß‡√◊Õπ
§«√®–¡’À≈“¬™π‘¥ ‡™àπ ·∫§∑’‡√’¬„π°≈ÿà¡ coliform bateria,

‡™◊ÈÕ‚√§µà“ßÊ ‡™àπ Enterobacter Klebsiella, Citrobacter

·≈– Escherichia (Berger et al., 1992) ·µà‡π◊ËÕß®“°«à“
®ÿ≈‘π∑√’¬å‡À≈à“π’È¡—°®–Õ¬Ÿà„π ¿“æ®”»’≈À√◊Õ dormant cells

®÷ß‰¡à “¡“√∂‡æ“–‡™◊ÈÕÕÕ°¡“‰¥â∑—ÈßÀ¡¥ Õ¬à“ß‰√°Á¥’
®ÿ≈‘π∑√’¬å·ºàπ™’«–∑’Ë·¬°ÕÕ°¡“‰¥â„π°“√∑¥≈Õßπ’È ‡ªìπ
µ—«·∑π¢Õß active cells ∑’Ë “¡“√∂ √â“ß·ºàπ™’«–‰¥â¥’∑’Ë
Õÿ≥À¿Ÿ¡‘ÀâÕß (Table 2) ®—¥«à“‡ªìπ‡™◊ÈÕ∑’Ë¡’≈—°…≥–‡¥àπ ®÷ß
π”¡“„™â»÷°…“µàÕ‰ª

°“√»÷°…“°“√‡°“–µ‘¥

º≈°“√»÷°…“°“√‡°“–µ‘¥¢Õß‡™◊ÈÕ C. jejuni „π
·ºàπ™’«– æ∫«à“‡™◊ÈÕ®ÿ≈‘π∑√’¬å·ºàπ™’«– FBRL-C04 FBRL-

B05 FBRL-F01·≈– FBRL-B06 ¡’§«“¡ “¡“√∂ √â“ß
·ºàπ™’«–‰¥â¥’‰¡à‡∑à“°—π ‚¥¬‡™◊ÈÕ FBRL-C04 FBRL-B05
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FBRL-F01·≈– FBRL-B06  “¡“√∂ √â“ß·ºàπ™’«–‰¥â¥’
°«à“‡™◊ÈÕ FBRL-F01 (Table 2) Figure 1 · ¥ß≈—°…≥–
°“√‡°‘¥·ºàπ™’«–¢Õß‡™◊ÈÕ∑’Ë·¬°‰¥â®“°‚√ß‡√◊Õπ‰°à∫π·ºàπ
‡À≈Á°°≈â“‰√â π‘¡ æ∫«à“‡™◊ÈÕ FBRL-F01 ¡’≈—°…≥–‡ªìπ
 “¬¬“«‰¡à‡À¡◊Õπ°—∫≈—°…≥–¢Õß·∫§∑’‡√’¬∑—Ë«‰ª ´÷Ëß‡ªìπ
≈—°…≥–¢Õß Sphaerotilus ∑’Ë∂Ÿ°®—¥Õ¬Ÿà„π°≈ÿà¡¢Õß sheathed

bacteria πÕ°®“°π’È¬—ß‰¡à¡’°“√ √â“ß micro colony µà“ß
®“°‡™◊ÈÕ FBRL-C04 FBRL-B05 ·≈– FBRL-B06 ∑’Ë
‡ªìπ·∫§∑’‡√’¬√Ÿª°≈¡·≈–·∑àß  √â“ß·ºàπ™’«–°√–®“¬‡ªìπ
À¬àÕ¡Ê ·µà„π∑“ßµ√ß°—π¢â“¡‡™◊ÈÕ FBRL-F01  “¡“√∂
 àß‡ √‘¡°“√‡°“–µ‘¥‡™◊ÈÕ C. jejuni ‰¥â¥’«à“∑ÿ°‡™◊ÈÕ∑’Ëπ”¡“
∑¥ Õ∫ ®“°√“¬ß“π°“√«‘®—¬æ∫«à“ª√‘¡“≥¢Õß·ºàπ™’«–∑’Ë
®ÿ≈‘π∑√’¬å √â“ß¢÷Èπ¡“¡’º≈µàÕ°“√‡°“–µ‘¥¢Õß C. jejuni ‰¥â
‡™àπ Pseudomonas sp.  “¡“√∂ √â“ß·ºàπ™’«–‰¥â¡“° ®÷ß
∑”„Àâ‡™◊ÈÕ C. jejuni ‡°“–µ‘¥‰¥â¥’°«à“ (Trachoo et al., 2002)

·µàº≈°“√∑¥≈Õß„πß“π«‘®—¬π’Èæ∫«à“ ª√‘¡“≥·ºàπ™’«–¢Õß
‡™◊ÈÕ FBRL-F01 ∑’Ë¡’Õ¬ŸàπâÕ¬  “¡“√∂ àß‡ √‘¡°“√‡°“–µ‘¥
¢Õß‡™◊ÈÕ C. jejuni ‰¥â¥’°«à“ (P<0.05) ·ºàπ™’«–¢Õß‡™◊ÈÕ∑’Ë
¡’ª√‘¡“≥°“√‡°“–µ‘¥¡“°°«à“  °≈à“«§◊Õ FBRL-F01 ∑”„Àâ
C. jejuni ‡°“–µ‘¥‰¥â 4.4 log CFU/cm2 ‡¡◊ËÕ‡∑’¬∫°—∫‡™◊ÈÕ
FBRL-C04 FBRL-B05 ·≈– FBRL-B06 ∑’Ë C. jejuni

‡°“–µ‘¥‰¥â 4.0 4.0 ·≈– 4.1 log CFU/cm2 µ“¡≈”¥—∫ · ¥ß
„Àâ‡ÀÁπ«à“ª√‘¡“≥¢Õß·ºàπ™’«–‰¡à„™àªí®®—¬‡¥’¬«∑’Ë®– àß‡ √‘¡
°“√‡°“–µ‘¥¢Õß C. jejuni  ·µà≈—°…≥–∑“ß‡§¡’°“¬¿“æ ‡™àπ
§«“¡‰¡à™Õ∫πÈ” ™π‘¥·≈–ª√‘¡“≥¢Õß‚ª√µ’π∑’ËÕ¬Ÿà∫πº‘«
‡´≈≈å¢Õß·ºàπ™’«– Õ“® àßº≈µàÕ°“√‡°“–µ‘¥‰¥â (Chmielew-

ski  and Frank, 2003)

°“√µ°µ–°Õπ√à«¡

°“√µ°µ–°Õπ√à«¡∫Õ°∂÷ß§«“¡ “¡“√∂∑’Ë‡™◊ÈÕ
®ÿ≈‘π∑√’¬å “¡“√∂√à«¡°—πµ°µ–°Õπ ·≈–‡°“–∫πæ◊Èπº‘«‰¥â‡√Á«
´÷ËßÕ“®∫Õ°∂÷ß§«“¡ “¡“√∂„π°“√‡°‘¥‡ªìπ·ºàπ™’«–‰¥â
(Buswell et al., 1997) ‚¥¬ ®ÿ≈‘π∑√’¬å∑’Ëµ°µ–°Õπ√à«¡°—π
‰¥â‡ªìπÕ¬à“ß¥’®– “¡“√∂‡°‘¥‡ªìπ·ºàπ™’«–√à«¡°—π‰¥â¥’ º≈
°“√∑¥≈Õß°“√µ°µ–°Õπ√à«¡æ∫«à“ ‡™◊ÈÕ FBRL-C04 ·≈–
FBRL-F01  “¡“√∂µ°µ–°Õπ√à«¡°—∫ C. jejuni ‰¥â¥’
(P<0.05) ¡’§à“% coaggregation ‡∑à“°—∫ 39.14% ·≈–
33.70% ‡¡◊ËÕ‡∑’¬∫°—∫‡™◊ÈÕ FBRL-B05 ·≈– FBRL-B06

(Table 3) ‚¥¬‡™◊ÈÕ FBRL-B06 ¡’§à“µ°µ–°Õπ√à«¡æÕ
°—∫°“√µ°µ–°Õπ‚¥¬‡™◊ÈÕ C. jejuni  ‚¥¬≈”æ—ß ·≈–°“√∑’Ë
‡™◊ÈÕ FBRL-F01 ¡’§à“°“√µ°µ–°Õπ√à«¡°—π Ÿß à«πÀπ÷Ëß
Õ“®‡æ√“–‡ªìπ‡™◊ÈÕ∑’Ë “¡“√∂µ°µ–°Õπ¥â«¬µ—«‡Õß‰¥â¥’Õ¬Ÿà·≈â«
(¢âÕ¡Ÿ≈‰¥â®“°°“√ —ß‡°µ ‰¡à‰¥â· ¥ß„πµ“√“ß) ®“°º≈°“√
∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“À“°‡™◊ÈÕ C. jejuni Õ¬Ÿà√à«¡°—∫‡™◊ÈÕ
FBRL-B04 À√◊Õ FBRL-B01 „ππÈ”‡™◊ÈÕ∑—Èß Õßπ’È®–
 “¡“√∂™—°π”„Àâ C. jejuni µ°µ–°Õπ·≈–‡√‘Ë¡‡°“–µ‘¥‰¥â¥’
°«à“‡™◊ÈÕ FBRL-B05 ·≈– FBRL-B06 ·≈–À“°‡ªìπ‡™◊ÈÕ
∑’Ë “¡“√∂‡°“–µ‘¥·≈– √â“ß·ºàπ™’«–‰¥â¥’°Á®–∑”„Àâ C. jejuni

°≈“¬‡ªìπ à«πÀπ÷Ëß¢Õß·ºàπ™’«–‰¥â‡√Á«¬‘Ëß¢÷Èπ °“√∑’Ë‡™◊ÈÕ C.

jejuni Õ¬Ÿà„π·ºàπ™’«–Õ“®®– àßº≈„Àâ “¡“√∂√Õ¥™’«‘µ‰¥â
π“π¢÷Èπ ‡π◊ËÕß®“°ÕÕ°´‘‡®π¿“¬„π·ºàπ™’«–¡’πâÕ¬°«à“
¿“¬πÕ°·ºàπ™’«– (Xu et al., 1998) πÕ°®“°π’È·ºàπ™’«–
¬—ß “¡“√∂≈¥º≈°√–∑∫®“° “√¶à“‡™◊ÈÕ‰¥â (Trachoo and

Frank, 2002)

§«“¡‰¡à™Õ∫πÈ”

‚¥¬ª°µ‘®ÿ≈‘π∑√’¬å∑’Ë¡’§«“¡‰¡à™Õ∫πÈ” Ÿß®– “¡“√∂
 √â“ß·ºàπ™’«–‰¥â¥’°«à“®ÿ≈‘π∑√’¬å∑’Ë¡’§«“¡‰¡à™Õ∫πÈ”µË” ®“°

Table 2. Attachment of C. jejuni on biofilms

            isolated from chicken houses at 4 h of

                 incubation at room temperature

Cultures

Attachment of

biofilm producers on

stainless steel
1

Attachment of

 C. jejuni  on

biofilms

(log CFU/cm
2

)

1 

Average initial load of biofilm producers used to form

biofilm on stainless steel was 9 log10 CFU/ml
a, b, c,....

Means in columns with no common letter differ at

P<0.05

FBRL-C04    6.1
a

           4.0
b

FBRL-B05    6.2
a

                           4.0
b

FBRL-F01                 4.8
b

           4.4
a

FBRL-B06    6.2
a

           4.1
b

C. jejuni    3.9
c

           3.9
b



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 29 ©∫—∫∑’Ë 1 ¡.§.
 

-
 

°.æ. 2550
                     °“√‡°“–µ‘¥¢Õß C. jejuni  ∫π·ºàπ™’«–

115    ≥∞ππ∑å   µ√“™Ÿ ·≈–§≥–

Table 3.  Coaggregation between C. jejuni and

                biofilm producers

         Cultures          % Coaggregation

C. jejuni + FBRL-C04           39.51
a

C. jejuni + FBRL-B05           -3.38
b

C. jejuni + FBRL-F01           33.70
a

C. jejuni + FBRL-B06           12.84
ab

C. jejuni  (control)           10.76
ab

 a, b, c,.....
Means in columns with no common letter differ at

          P<0.05

°“√∑¥ Õ∫À“§«“¡‰¡à™Õ∫πÈ”¢Õß‡™◊ÈÕ·ºàπ™’«–∑’Ë·¬°¡“
‰¥â∑—Èß 4 ™π‘¥ ‚¥¬„™â‰Œ‚¥√§“√å∫Õπ§◊Õ  hexadecane  æ∫
«à“·ºàπ™’«–¢Õß‡™◊ÈÕ FBRL-B06 ¡’§à“§«“¡‰¡à™Õ∫πÈ”
 Ÿß ÿ¥(P<0.05) §◊Õ 68.95 (Table 4) · ¥ß«à“‡™◊ÈÕ¡’Õß§å

Table 4.  Hydrophobicity of biofilm producers

                 and C. jejuni

%Hydrophobicitycultures

                        Unattached cell         Biofilms

FBRL-C04        6.382
a

     53.839
ab

FBRL-B05       -2.979
b

     40.377
b

FBRL-F01       -2.78
b

     54.483
ab

FBRL-B06        7.468
a

     68.965
a

 C. jejuni       -2.295
b

     61.735
ab

         
     a, b, c.....

Means in columns with no common letter

                                                       differ at P<0.05

Figure 1.  Biofilms grown on stainless steel after 72 h in HTSB. Image observed under

  Olympus BX51 epi-fluorescence microscope at 1000 magnification.

                 (Scale bar is 10 µµµµµm)

ª√–°Õ∫∑’Ë “¡“√∂√«¡µ—«°—∫ hexadecane ‰¥â¥’°«à“·ºàπ
™’«–¢Õß‡™◊ÈÕÕ◊Ëπ πÕ°®“°π’Èæ∫«à“·ºàπ™’«–¢Õß‡™◊ÈÕ∑ÿ°™π‘¥
¡’§à“§«“¡‰¡à™Õ∫πÈ” Ÿß°«à“‡™◊ÈÕ∑’Ë¡’ ¿“æ·¢«π≈Õ¬
(unattached or planktonic cells) ®÷ßÕ“®‡ªìπªí®®—¬∑’Ë¥÷ß
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¥Ÿ¥„Àâ‡™◊ÈÕ C. jejuni ¡“‡°“–µ‘¥‰¥âÕ’°∑“ß º≈°“√∑¥≈Õßπ’È
„Àâº≈§≈â“¬°—∫∑’Ë‡§¬¡’√“¬ß“π¡“°àÕπ (Dykes et al., 2003)

‚¥¬· ¥ß„Àâ‡ÀÁπ«à“‡¡◊ËÕ®ÿ≈‘π∑√’¬å°≈“¬‡ªìπ·ºàπ™’«– ®–¡’
°“√‡ª≈’Ë¬π·ª≈ß™π‘¥·≈–ª√‘¡“≥¢Õß “√∑’Ë‡ªìπÕß§åª√–°Õ∫
∫πº‘«‡´≈≈å‰ª ·≈– àßº≈µàÕ≈—°…≥–∑“ß‡§¡’°“¬¿“æ¢Õß
º‘«‡´≈≈å Õ“∑‘‡™àπ§«“¡‰¡à™Õ∫πÈ”‰¥â Õ¬à“ß‰√°Á¥’§«“¡‰¡à™Õ∫
πÈ”¢Õß‡™◊ÈÕ·ºàπ™’«–„π°“√∑¥≈Õßπ’È‰¡à‡°’Ë¬«¢âÕß‚¥¬µ√ß°—∫
§«“¡ “¡“√∂„π°“√ àß‡ √‘¡°“√‡°“–µ‘¥¢Õß C. jejuni ∫π
·ºàπ™’«– ‰¥â¡’√“¬ß“π°“√«‘®—¬∫“ß©∫—∫· ¥ß«à“ §«“¡‰¡à
™Õ∫πÈ”Õ“®‰¡à„™àªí®®—¬‡¥’¬«∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡°“–µ‘¥¢Õß
®ÿ≈‘π∑√’¬å∫πº‘««— ¥ÿÀ√◊Õ·ºàπ™’«– (Frank, 2000)

 √ÿªº≈°“√∑¥≈Õß

®“°°“√»÷°…“°“√‡°“–µ‘¥¢Õß C. jejuni  ∫π·ºàπ
™’«–∑’Ë·¬°‰¥â®“°‚√ß‡√◊Õπ‰°à æ∫«à“·ºàπ™’«–¢Õß‡™◊ÈÕ FBRL-

F01  “¡“√∂ àß‡ √‘¡°“√‡°“–µ‘¥¢Õß‡™◊ÈÕ C. jejuni  ‰¥â¥’
∑’Ë ÿ¥ ·≈–·ºàπ™’«–„π∏√√¡™“µ‘∫“ß™π‘¥‡∑à“π—Èπ∑’Ë àßº≈‡æ‘Ë¡
°“√‡°“–µ‘¥¢Õß C. jejuni  ¥—ßπ—ÈπÀ“°æ∫·ºàπ™’«–¢Õß‡™◊ÈÕ
FBRL-F01„π‚√ß‡√◊Õπ‰°àµ≈Õ¥®π„π‚√ßß“πÕÿµ “À°√√¡
Õ“À“√ ·ºàπ™’«–π’ÈÕ“® àß‡ √‘¡„Àâ C. jejuni ‡°“–µ‘¥·≈–
√Õ¥™’«‘µ ®π “¡“√∂ªπ‡ªóôÕπ„πÕ“À“√°àÕ„Àâ‡°‘¥Õ—πµ√“¬
µàÕºŸâ∫√‘‚¿§‰¥â

°‘µµ‘°√√¡ª√–°“»

‚§√ß°“√«‘®—¬π’È‰¥â√—∫°“√ π—∫ πÿπ∑ÿπ«‘®—¬®“°»Ÿπ¬å
æ—π∏ÿ«‘»«°√√¡·≈–‡∑§‚π‚≈¬’™’«¿“æ·Ààß™“µ‘  √À— ‚§√ß°“√
BT-B-01-AM-53-4705 ·≈–¡À“«‘∑¬“≈—¬¡À“ “√§“¡
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