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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 25ºC. 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
10

CFU/cm2 when initial attachment load was approximately 4 log
10

CFU/cm2.

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

√“¬ß“π°“√«‘®—¬

Department of Food Technology and Nutrition, Faculty of Technology, Mahasarakham University, Muang,

Mahasarakham, 44000 Thailand.

1
Ph.D.(Food Science) ºŸâ™à«¬»“ µ√“®“√¬å 

2
«∑.∫.(‡∑§‚π‚≈¬’°“√Õ“À“√·≈–‚¿™π»“ µ√å) ¿“§«‘™“‡∑§‚π‚≈¬’°“√Õ“À“√·≈–‚¿™π-

»“ µ√å §≥–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬¡À“ “√§“¡ Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥¡À“ “√§“¡ 44000

Corresponding e-mail: nathanon.t@msu.ac.th

√—∫µâπ©∫—∫  13 ∏—π«“§¡ 2548       √—∫≈ßæ‘¡æå  15 ¡’π“§¡ 2549



Songklanakarin J. Sci. Technol.

Vol.28  No.5  Sep. - Oct. 2006 992
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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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°“√»÷°…“°“√√Õ¥™’«‘µÀ≈—ß°“√¶à“‡™◊ÈÕ¥â«¬§≈Õ√’π¢Õß Campylobacter jejuni ∫π·ºàπ™’«–¢Õß·∫§∑’‡√’¬∑’Ë

·¬°‰¥â®“°‚√ß‡√◊Õπ‡≈’È¬ß‰°à 2 ·Ààß„πª√–‡∑»‰∑¬ ®”π«π 3  “¬æ—π∏ÿå (FBRL-C04, FBRL-B05 ·≈– FBRL-B06)

‚¥¬π” C. jejuni ¡“‡°“–‡ªìπ‡«≈“ 4 ™¡. ∑’Ë 25
o
C ∫π·ºàπ™’«–∑’Ë‡≈’È¬ß„π 50% trypticase soy broth ∑’Ë¡’Õ“¬ÿ 3 «—π

·≈â«∑”°“√¶à“‡™◊ÈÕ  C. jejuni  ‚¥¬„™â “√¶à“‡™◊ÈÕ§≈Õ√’π‡µ√’¬¡®“°  sodium hypochlorite  „Àâ‰¥â§«“¡‡¢â¡¢âπ¢Õß

§≈Õ√’πÕÕ°ƒ∑∏‘Ï 15 ppm ·≈– 25 ppm ‚¥¬°“√·™à‡ªìπ‡«≈“ 30 «‘π“∑’ ·≈â«∑”°“√À¬ÿ¥ªØ‘°‘√‘¬“‚¥¬ 0.05% sodium

thiosulfate ®“°°“√∑¥≈Õßæ∫«à“∑’Ë§«“¡‡¢â¡¢âπ¢Õß§≈Õ√’π∑—Èß Õß∑”„Àâ C. jejuni ≈¥®”π«π≈ß®“° 4 log
10
CFU/cm

2

‡À≈◊ÕµË”°«à“ 1 log
10
CFU/cm

2
 Õ¬à“ß‰√°Áµ“¡¿“¬À≈—ß°“√ enrichment  “¡“√∂µ√«®æ∫ C. jejuni „πµ—«Õ¬à“ß∑—ÈßÀ¡¥

∑’Ë¶à“‡™◊ÈÕ¥â«¬§≈Õ√’π§«“¡‡¢âπ¢âπ 15 ppm ·≈–„π∫“ß·ºàπ™’«–∑’Ë 25 ppm §◊Õ·ºàπ™’«– FBRL-C04 (5/9), FBRL-

B06 (1/9) ·≈–µ—«Õ¬à“ß∑’Ë‰¡à¡’·ºàπ™’«– (control) (1/9)  · ¥ß«à“∑’Ë§«“¡‡¢â¡¢âπ§≈Õ√’π∑—Èß Õß‰¡à “¡“√∂∑”≈“¬‡™◊ÈÕ

C. jejuni „π·ºàπ™’«–∑—ÈßÀ¡¥‰¥â C. jejuni ¡’Õ—µ√“°“√√Õ¥™’«‘µ∑’Ë Ÿß¢÷Èπ‡¡◊ËÕ‡°“–∫π·ºàπ™’«– FBRL-C04 ·¡â«à“º≈

®“°°“√π—∫‡™◊ÈÕ®–æ∫«à“ FBRL-C04 ¡’®”π«π‡´≈≈å∑’Ë¡’™’«‘µ„π·ºàπ™’«–‰¡à·µ°µà“ß®“°·ºàπ™’«– FBRL-B05 ·≈–

FBRL-B06 · ¥ß«à“®”π«π‡´≈≈å·ºàπ™’«–∑’Ë¡’™’«‘µ‰¡à„™àªí®®—¬ ”§—≠„π°“√ª°ªÑÕß C. jejuni ®“°°“√∑”≈“¬¥â«¬§≈Õ√’π

·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‘ ·≈–æ∫‰¥â
‡ ¡Õ„π∫√‘‡«≥∑’Ë¡’§«“¡™◊Èπ Ÿß ¥—ßπ—Èπ·ºàπ™’«– “¡“√∂æ∫
‰¥â‡ ¡Õ„π‚√ß‡√◊Õπ‡≈’È¬ß‰°à·≈–‚√ßß“π·ª√√Ÿª‡π◊ÈÕ —µ«åªï°
·≈– C. jejuni ‡ªìπ®ÿ≈‘π∑√’¬å‡™◊ÈÕ‚√§°àÕ„Àâ‡°‘¥‚√§∑âÕß√à«ß
∑’Ë‡ªìπªí≠À“Õ¬Ÿà¡“°„π‡π◊ÈÕ —µ«åªï° (Altekruse  et  al.,

1999) ®ÿ≈‘π∑√’¬å∑’ËÕ“»—¬„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¡“– ¡‰¥â Ÿß¢÷Èπ
¡’√“¬ß“π«à“ C. jejuni ∑’ËÕ“»—¬Õ¬Ÿà„π·ºàπ™’«–¢Õß®ÿ≈‘π∑√’¬å
™π‘¥Õ◊Ëπ “¡“√∂¡’™’«‘µ√Õ¥Õ¬Ÿà‰¥â¬“«π“π¢÷Èπ (Trachoo et

al., 2002) ·≈–√Õ¥™’«‘µ®“°°“√¶à“‡™◊ÈÕ¥â«¬ “√¶à“‡™◊ÈÕ

™π‘¥µà“ßÊ (Trachoo and Frank, 2002) Õ¬à“ß‰√°Á¥’¬—ß
‰¡à¡’√“¬ß“π°“√»÷°…“°—∫®ÿ≈‘π∑√’¬å·ºàπ™’«–∑’Ëπ”¡“®“°
‚√ß‡√◊Õπ‡≈’È¬ß‰°à„πª√–‡∑»‰∑¬ ÷́Ëß‡ªìπª√–‡∑»‡¢µ√âÕπ
‚√ß‡√◊Õπ‡≈’È¬ß‰°à®—¥«à“‡ªìπ·À≈àß∑’Ëæ∫‡™◊ÈÕ C. jejuni ‰¥â
µ“¡∏√√¡™“µ‘ ¥—ßπ—Èπß“π«‘®—¬π’È®÷ß‰¥â∑”°“√»÷°…“°“√√Õ¥
™’«‘µÀ≈—ß°“√¶à“‡™◊ÈÕ¥â«¬§≈Õ√’π¢Õß C. jejuni „π·ºàπ
™’«–∑’Ë·¬°‰¥â®“°‚√ß‡√◊Õπ‡≈’È¬ß‰°à 2 ·Ààß„πª√–‡∑»‰∑¬
´÷Ëß “√§≈Õ√’π ´÷Ëß‡ªìπ “√¶à“‡™◊ÈÕ·≈– “√∑”§«“¡ –Õ“¥
∑’Ë¡’√“§“∂Ÿ°·≈–¡’ª√– ‘∑∏‘¿“æ Ÿß π‘¬¡„™â„πª√–‡∑»·≈–
µà“ßª√–‡∑»Õ¬à“ß·æ√àÀ≈“¬

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß

®ÿ≈‘π∑√’¬å·≈–·ºàπ™’«–

®ÿ≈‘π∑√’¬å∑’Ë„™â„π°“√ √â“ß·ºàπ™’«–‡æ◊ËÕ°“√‡°“–µ‘¥
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¢Õß C. jejuni π”¡“®“°µ—«Õ¬à“ß·ºàπ™’«–„ππÈ”∑’Ë·¬°‰¥â
®“°‚√ß‡√◊Õπ‡≈’È¬ß‰°à∑—Èß 2 ·Ààß ‚¥¬‰¥â√—∫®“°ÀâÕßªØ‘∫—µ‘
°“√«‘®—¬‡™◊ÈÕ‚√§∑“ßÕ“À“√·≈–·ºàπ™’«– (FBRL) ¿“§«‘™“
‡∑§‚π‚≈¬’°“√Õ“À“√·≈–‚¿™π»“ µ√å  §≥–‡∑§‚π‚≈¬’
¡À“«‘∑¬“≈—¬¡À“ “√§“¡ ‰¥â·°à ‡™◊ÈÕ FBRL-C04, FBRL-

B05 ·≈– FBRL-B06 ´÷Ëß·¬°‰¥â®“°‚√ß‡√◊Õπ‡≈’È¬ß‰°à∑—Èß
2 ·Ààß„πª√–‡∑»‰∑¬ (Table 1) ‡™◊ÈÕ‡À≈à“π’È‡ªìπ·∫§∑’‡√’¬
∑’Ë “¡“√∂‡®√‘≠·≈– √â“ß·ºàπ™’«–‰¥â¥’∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß  à«π
‡™◊ÈÕ C. jejuni ATCC 29428 ‰¥â¡“®“° New Zealand

Reference Culture Collection, Institute of Environ-

mental Science and Research Limited, New Zealand

´÷Ëß·¬°‰¥â®“°Õÿ®®“√–‡¥Á°∑’ËªÉ«¬¥â«¬Õ“°“√Õÿ®®“√–√à«ß
‡°Á∫√—°…“‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï„π 15% glycerol-brucella broth ∑’Ë
Õÿ≥À¿Ÿ¡‘ -35ºC ·≈–°“√∑”·Àâß·∫∫‡¬◊Õ°·¢Áß

°“√‡°“–µ‘¥

∑”°“√¢’¥‡™◊ÈÕ  FBRL-C04,  FBRL-B05  ·≈–
FBRL-B06 ∫πÕ“À“√«ÿâπ‡Õ’¬ß Tryptic Soy Agar (TSA,

Criterion, U.S.A.) ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 25ºC ‡ªìπ‡«≈“ 24

™¡.  ‡¡◊ËÕ§√∫‡«≈“‡µ‘¡ 0.1% peptone water  ª√‘¡“µ√
3 ¡≈.  ·≈â«‡¢¬à“¥â«¬√–∫∫ —Ëπ (vortex mixer; Model

G560E, Scientific Industries, INC., USA) ∑’Ë§«“¡‡√Á«
 Ÿß ÿ¥ ‡æ◊ËÕ„Àâ‡™◊ÈÕÀ≈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 spectrophoto-

meter (PU8625 UV/VIS Spectrophotometer, Philips,

England)  „Àâ‰¥â§à“„π™à«ß  0.70-0.74  À√◊Õª√–¡“≥  7
log

10
CFU/cm2 ¥Ÿ¥ “√·¢«π≈Õ¬¢Õß·µà≈–‡™◊ÈÕ ª√‘¡“µ√

2 ¡≈. ≈ß„π Half Tryptic Soy Broth (HTSB: 50%

Tryptic Soy Broth) (‡æ◊ËÕ®”≈Õß ¿“«–∑’Ëæ∫„π·À≈àßπÈ”
„π∏√√¡™“µ‘∑’Ë¡’ “√Õ“À“√µË”) ª√‘¡“µ√ 18 ¡≈. ∑’Ë¡’·ºàπ
‡À≈Á°°≈â“‰√â π‘¡ (stainless steel) ¢π“¥ 1 x 4 x 0.1 ´¡.
∫√√®ÿÕ¬Ÿà 1 ·ºàπ/À≈Õ¥ ®”π«π 2 À≈Õ¥ ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘
25ºC ‡ªìπ‡«≈“ 4 ™¡.  ®“°π—Èπ≈â“ß·ºàπ‡À≈Á°°≈â“‰√â π‘¡
®“° HTSB À≈Õ¥∑’Ë 1 ¥â«¬πÈ”°≈—Ëπª≈Õ¥‡™◊ÈÕª√‘¡“µ√ 30

¡≈. ‡¢¬à“¥â«¬¡◊Õ‡ªìπ‡«≈“ 10 «‘π“∑’ ·≈â«∑”°“√≈Õ°·ºàπ
™’«– ‚¥¬π”‡À≈Á°°≈â“‰√â π‘¡ ·ºàπ¥—ß°≈à“«„ à≈ß„πÀ≈Õ¥
∑¥≈Õß∑’Ë∫√√®ÿ∑√“¬·¡àπÈ”ª≈Õ¥‡™◊ÈÕ ¢π“¥ 40 mesh

®”π«π 5 °√—¡ ·≈– 0.1% peptone water ª√‘¡“µ√ 10

¡≈. ‡¢¬à“¥â«¬√–∫∫ —Ëπ‡ªìπ‡«≈“ 30 «‘π“∑’ ∑”„Àâ‡®◊Õ®“ß
„π 0.1% peptone water ª√‘¡“µ√ 9 ¡≈. ·≈â«∑”°“√
°«“¥‡™◊ÈÕ (spread) ∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ TSA ∫à¡‡™◊ÈÕ∑’Ë
Õÿ≥À¿Ÿ¡‘ 25ºC ‡ªìπ‡«≈“ 24 ™¡. π—∫‡™◊ÈÕ‡æ◊ËÕ»÷°…“§«“¡
 “¡“√∂„π°“√‡°“–µ‘¥·ºàπ‡À≈Á°°≈â“‰√â π‘¡¢Õß‡™◊ÈÕ
FBRL-C04, FBRL-B05 ·≈– FBRL-B06  à«π„πÀ≈Õ¥
∑’Ë 2 ∑”°“√‡≈’È¬ß‡™◊ÈÕµàÕ‰ª ‚¥¬≈â“ß·ºàπ‡À≈Á°°≈â“‰√â π‘¡
¥â«¬πÈ”°≈—Ëπª≈Õ¥‡™◊ÈÕ  π”‡À≈Á°°≈â“‰√â π‘¡·ºàπ¥—ß°≈à“«
„ à≈ß„πÀ≈Õ¥Õ“À“√ HTSB ª√‘¡“µ√ 18 ¡≈. À≈Õ¥„À¡à
∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 25ºC ‡ªìπ‡«≈“ 24 ™¡. ∑”´È”‡™àππ’ÈÕ’°
2 √Õ∫ ‡æ◊ËÕ„Àâ‡™◊ÈÕ √â“ß·ºàπ™’«–∫πº‘«‡À≈Á°°≈â“‰√â π‘¡ ®–

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

       Carbohydrate fermentation

Glucose Sucrose Lactose Sorbitol

FBRL-C04 circular, - coccoid +b - 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

a KOH method was used to determine Gram stain reactions.
b +, positive reaction;   -, negative reaction.

Isolates Colony Gram Cell shape Catalase Oxidase

on PCA Reactiona testb test
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‰¥â·ºàπ™’«–∑’Ë¡’Õ“¬ÿ 72 ™¡. ≈â“ß·ºàπ‡À≈Á°°≈â“‰√â π‘¡„π
πÈ”°≈—Ëπª≈Õ¥‡™◊ÈÕ  ·≈â«„ à HTSB ª√‘¡“µ√ 18 ¡≈. À≈Õ¥
„À¡à  ‡µ‘¡ “√·¢«π≈Õ¬¢Õß‡™◊ÈÕ C. jejuni ª√‘¡“µ√ 2

¡≈. ́ ÷Ëß«—¥§à“ A
600

 „Àâ‰¥â§à“„π™à«ß 0.70-0.74 À√◊Õª√–¡“≥
7 log

10
CFU/cm2 ·≈â«∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 25ºC ‡ªìπ‡«≈“

4 ™¡.

°“√¶à“‡™◊ÈÕ¥â«¬§≈Õ√’π

À≈—ß®“°∑’Ë‡™◊ÈÕ C. jejuni ‡°“–µ‘¥·ºàπ™’«–∫πº‘«
‡À≈Á°°≈â“‰√â π‘¡‡ªìπ‡«≈“ 4 ™¡. ≈â“ß·ºàπ‡À≈Á°°≈â“‰√â π‘¡
¥â«¬πÈ”°≈—Ëπª≈Õ¥‡™◊ÈÕ ·≈â«®ÿà¡≈ß„π “√≈–≈“¬§≈Õ√’π∑’Ë
√–¥—∫§«“¡‡¢â¡¢âπ¢Õß§≈Õ√’πÕÕ°ƒ∑∏‘Ï (active achlorine)

15 ·≈– 25 ppm ª√‘¡“µ√ 20 ¡≈. ‡ªìπ‡«≈“ 30 «‘π“∑’
®“°π—Èπ®ÿà¡≈ß 0.05% sodium thiosulphate-phosphate

buffer ª√‘¡“µ√ 20 ¡≈. ‡ªìπ‡«≈“ 30 «‘π“∑’  ‡æ◊ËÕ∑”°“√
À¬ÿ¥ªØ‘°‘√‘¬“¢Õß§≈Õ√’π (neutralization) °àÕππ”‰ª∑”
°“√≈Õ°·ºàπ™’«–

°“√‡µ√’¬¡·≈–«—¥§«“¡‡¢â¡¢âπ¢Õß§≈Õ√’πÕÕ°ƒ∑∏‘Ï

 “√≈–≈“¬§≈Õ√’π‡µ√’¬¡‚¥¬º ¡‚´‡¥’¬¡‰Œ‚ª-
§≈Õ‰√∑å (7%) „ππÈ”°≈—Ëπª≈Õ¥‡™◊ÈÕ «—¥§à“°“√¥Ÿ¥°≈◊π· ß
∑’Ë 235 ·≈– 290 π“‚π‡¡µ√ §”π«≥¢Õß§≈Õ√’πÕÕ°ƒ∑∏‘Ï
(Chesney et al., 1991) ¥—ßπ’È ‚¥¬ƒ∑∏‘Ï„π°“√¶à“‡™◊ÈÕ¢Õß
§≈Õ√’π‡°‘¥®“°º≈√«¡¢Õß hypochlorus (Uncharged)

[HOCL] ·≈– hypochlorite ion [OCL-] ®÷ß∑”°“√
§”π«≥À“ total molar ¢Õß hypochlorus ·≈– hypo-

chlorite ¥—ßπ’È [HOCL] = [(44.923 × A235) - A290]/

4447.4385 ·≈– [OCL-]  = -[(0.27 ×  A235) - A290] /

348.2934 ‡¡◊ËÕ A235 ·≈– A290 §◊Õ§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë
§«“¡¬“«§≈◊Ëπ 235 π“‚π‡¡µ√ ·≈– 290 π“‚π‡¡µ√ ·≈–
total active chlorine (ppm) ‡∑à“°—∫ total molar × 52 ×
1000

°“√≈Õ°·ºàπ™’«–

∑”°“√≈Õ°·ºàπ™’«– ‚¥¬π”·ºàπ‡À≈Á°°≈â“‰√â π‘¡
∑’Ëºà“π°“√¶à“‡™◊ÈÕ¥â«¬§≈Õ√’π„ à≈ß„πÀ≈Õ¥∑¥≈Õß∑’Ë∫√√®ÿ
∑√“¬·¡àπÈ”ª≈Õ¥‡™◊ÈÕ¢π“¥ 40 mesh ª√‘¡“≥ 5 °√—¡ ·≈–
Brucella Broth ∑’Ë‡µ‘¡ FBP ª√‘¡“µ√ 10 ¡≈. ‡¢¬à“¥â«¬

√–∫∫ —Ëπ∑’Ë§«“¡‡√Á« Ÿß ÿ¥‡ªìπ‡«≈“ 30 «‘π“∑’ ∑”°“√°«“¥
‡™◊ÈÕ∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ brucella agar ¥—¥·ª≈ß (BTTC-

R) ´÷Ëßª√–°Õ∫¥â«¬ brucella agar 43 °√—¡/≈‘µ√ (Criter-

ion, U.S.A.); ferrous sulfate 0.5 °√—¡/≈‘µ√, sodium

bisulfate 0.2 °√—¡/≈‘µ√,  pyruvic acid 0.5 °√—¡/≈‘µ√
(FBP)  ·≈–  2,3,5-triphenyl tretazolium chloride

(TTC) 50 ¡°./≈‘µ√ (Sigma, St. Louis)  ∑”°“√°√Õß
 “√≈–≈“¬ FBP ·≈– TTC ºà“π°√–¥“…°√Õß¢π“¥‡ âπ
ºà“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  ∑”∑’Ë
Õÿ≥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 ‚¥¬π—∫‡©æ“–‚§‚≈π’∑’Ë¡’ ’·¥ß
∫πæ◊Èπ„  ‡æ◊ËÕ‡ªìπ°“√¬◊π¬—π«à“ C. jejuni √Õ¥™’«‘µÀ√◊Õ∂Ÿ°
∑”≈“¬‰ª∑—ÈßÀ¡¥  ®÷ßπ”À≈Õ¥∑¥≈Õß∑’Ëºà“π°“√≈Õ°·ºàπ
™’«–·≈â«‰ª∫à¡‡™◊ÈÕµàÕ„πµŸâ∫à¡‡™◊ÈÕ·∫∫‡¢¬à“ (DK-SI001,

DAIKI, Korea) §«“¡‡√Á« 90 √Õ∫/π“∑’ Õÿ≥À¿Ÿ¡‘ 42ºC

‡ªìπ‡«≈“ 72 ™¡.  ·≈â«∑”°“√¬◊π¬—π°“√√Õ¥™’«‘µ¢Õß C.

jejuni ‚¥¬π”‰ª¢’¥∫πÕ“À“√ BTTC-R Õ’°§√—Èß µ√«®¥Ÿ
‚§‚≈π’∑’Ë ß —¬¥â«¬°≈âÕß®ÿ≈∑√√»πå (motility test) ·≈–«‘∏’
latex agglutination (Oxoid)

·ºàπ™’«–∫π‡À≈Á°°≈â“‰√â π‘¡∂Ÿ°π”¡“¬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 micro-

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

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

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

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

ant difference (LSD) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% ¢âÕ¡Ÿ≈
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∑’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

‡™◊ÈÕ FBRL-C04, FBRL-B05 ·≈– FBRL-B06

‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ HTSB ‡ªìπ‡«≈“ 3 «—π ‚¥¬¡’°“√
‡ª≈’Ë¬πÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑ÿ° 24 ™¡. æ∫«à“ “¡“√∂ √â“ß
·ºàπ™’«–π—∫®”π«π‡´≈≈å‰¥âª√–¡“≥ 6 log

10
CFU/cm2

‡™◊ÈÕ‡À≈à“π’È‡ªìπ‡™◊ÈÕ·∫§∑’‡√’¬·°√¡≈∫∑’Ë¡’§«“¡ “¡“√∂
 √â“ß·ºàπ™’«–‰¥â¥’  π”¡“®“°µ—«Õ¬à“ß·ºàπ™’«–¢Õß‚√ß‡√◊Õπ
‡≈’È¬ß‰°à 2 ·Ààß ´÷Ëß‚√ß‡√◊Õπ‡≈’È¬ß‰°à®—¥«à“‡ªìπ·Ààß∑’Ëæ∫‡™◊ÈÕ
C. jejuni ‰¥âµ“¡∏√√¡™“µ‘ (Pearson et al., 1993)

‡¡◊ËÕπ” C. jejuni ¡“∑”°“√‡°“–µ‘¥∫π·ºàπ™’«–
‚¥¬°“√∫à¡®ÿ≈‘π∑√’¬å∑—Èß Õß√à«¡°—π∑’ËÕÿ≥À¿Ÿ¡‘ 25ºC ‡ªìπ
‡«≈“  4  ™¡.  æ∫«à“  C.  jejuni   “¡“√∂‡°“–µ‘¥‰¥â„π
ª√‘¡“≥„°≈â‡§’¬ß°—π„π∑ÿ°·ºàπ™’«–§◊Õ 4 log

10
CFU/cm2

®“°π—Èπ∑”°“√∑¥ Õ∫«à“ °“√≈â“ß·ºàπ™’«–∑’Ë¡’ C. jejuni

‡°“–µ‘¥Õ¬Ÿà (´÷Ëß‡ªìπ¢—ÈπµÕπ„π°“√À¬ÿ¥ªØ‘°‘√‘¬“°“√ÕÕ°
ƒ∑∏‘Ï¢Õß§≈Õ√’π) ¥â«¬ 0.05% sodium thiosulfate ®–
∑”„Àâ C. jejuni ∫π·ºàπ™’«–À≈ÿ¥≈Õ°À√◊Õµ“¬≈ß‰ª∫â“ß

À√◊Õ‰¡à ®“°º≈°“√∑¥≈Õßæ∫«à“ °“√„™â 0.05% sodium

thiosulfate ≈â“ß·ºàπ™’«–π“π 30 «‘π“∑’ ‰¡à∑”≈“¬À√◊Õ
≈¥°“√‡°“–µ‘¥¢Õß  C. jejuni  „π·ºàπ™’«–¢Õß  FBRL-

C04, FBRL-B05 ·≈– FBRL-B06 ·µàÕ¬à“ß„¥ (Figure

1) ®÷ß‰¥âπ”¡“„™â„π°“√À¬ÿ¥ªØ‘°‘√‘¬“¢Õß§≈Õ√’π„π°“√
∑¥≈ÕßµàÕ‰ª

°“√∑”≈“¬‡™◊ÈÕ C. jejuni ∑’Ë‡°“–µ‘¥∫π·ºàπ™’«–
FBRL-C04, FBRL-B05 ·≈– FBRL-B06 ¥â«¬°“√·™à
„π§≈Õ√’π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ  15  ppm  ·≈–  25  ppm

π“π 30 «‘π“∑’ æ∫«à“ “√≈–≈“¬§≈Õ√’π∑—Èß Õß√–¥—∫§«“¡
‡¢â¡¢âπ  “¡“√∂≈¥®”π«π C. jejuni ≈ß®“° 4 logCFU/

cm2 ‡À≈◊ÕµË”°«à“ 1 logCFU/cm2 (Table 2) · ¥ß„Àâ
‡ÀÁπ«à“‡™◊ÈÕ C. jejuni  “¡“√∂∂Ÿ°∑”≈“¬¥â«¬ “√≈–≈“¬
§≈Õ√’π∑—Èß Õß√–¥—∫§«“¡‡¢â¡¢âπ‰¥â  ‡¡◊ËÕ∑”°“√ enrich-

ment ‡™◊ÈÕ C. jejuni ∑’Ëºà“π°“√¶à“‡™◊ÈÕ¥â«¬§≈Õ√’π¥—ß°≈à“«
¢â“ßµâπ „πÕ“À“√‡≈’È¬ß‡™◊ÈÕ modified brucella broth ∑’Ë
º ¡ “√≈¥ª√‘¡“≥ÕÕ°´‘‡®π FBP (Stern, 1982) ∑”°“√
‡¢¬à“∑’ËÕÿ≥À¿Ÿ¡‘ 42ºC π“π 72 ™¡. ‡æ◊ËÕ‡ªìπ°“√µ√«® Õ∫
„Àâ¡—Ëπ„®«à“‡™◊ÈÕ C. jejuni π—Èπ‰¥â∂Ÿ°∑”≈“¬≈ß‰ªÀ¡¥À√◊Õ
‰¡à º≈°“√∑¥≈Õßæ∫«à“ °“√¶à“‡™◊ÈÕ¥â«¬§≈Õ√’π∑’Ë√–¥—∫
§«“¡‡¢â¡¢âπ 15 ppm  “¡“√∂µ√«®æ∫ C.  jejuni „π
µ—«Õ¬à“ß∑—ÈßÀ¡¥ (9/9 µ—«Õ¬à“ß) ·≈–‡¡◊ËÕ¶à“‡™◊ÈÕ¥â«¬§≈Õ√’π

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 42ºC for 48 h

under microaerobic conditions.  Data are the means of three replications.
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Survival of C. jejuni in biofilms after chlorine treatment
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Table 2. Survival1 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 chlorine3 (ppm)

Biofilm culture2 15 25

                                logCFU/cm2

   FBRL-C04 < 1 < 1
   FBRL-B05 < 1 < 1
   FBRL-B06 < 1 < 1
   No biofilm < 1 < 1

1Data are the means of three replications
2Initial count of biofilm (attached) cells was 6 logCFU/cm2 and initial

attachment of C. jejuni was 4 logCFU/cm2.
3pH of 15 and 25 ppm chlorine solution was 9 and 11, respectively.

∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 25 ppm  “¡“√∂µ√«®æ∫ C. jejuni

®“°·ºàπ™’«– FBRL-C04 ´÷Ëß¡’‡™◊ÈÕ C. jejuni Õ¬Ÿà∂÷ß 5/9

µ—«Õ¬à“ß   à«π„π·ºàπ™’«– FBRL-B06 æ∫«à“¡’‡™◊ÈÕ C.

jejuni Õ¬Ÿà 1/9 µ—«Õ¬à“ß  ·≈–µ—«Õ¬à“ß∑’Ë‰¡à¡’·ºàπ™’«–
(control) æ∫«à“¡’‡™◊ÈÕ C. jejuni Õ¬Ÿà 1/9 µ—«Õ¬à“ß (Table

3)  ®“°º≈°“√∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“ ‡™◊ÈÕ®ÿ≈‘π∑√’¬å C.

jejuni  ∑’Ë√Õ¥™’«‘µ®“°°“√∑”≈“¬¥â«¬§≈Õ√’π  ·≈–ºà“π
°√–∫«π°“√ enrichment „πÕ“À“√‡À≈«π’È “¡“√∂
´àÕ¡·´¡µ—«‡Õß ·≈–°≈—∫¡“¡’™’«‘µ·≈–·∫àß‡´≈≈å‰¥âÕ’°§√—Èß
°√–∫«π°“√ recovery π’È‡°‘¥¢÷Èπ‡¡◊ËÕ‡´≈≈å®ÿ≈‘π∑√’¬å‰¥â√—∫
§«“¡‡ ’¬À“¬®“° ¿“«–·«¥≈âÕ¡∑’Ë‰¡à‡À¡“– ¡ (sub-

lethally injured cells) ®– “¡“√∂„™â‡«≈“√–¬–Àπ÷Ëß´àÕ¡
·´¡µ—«‡Õß‰¥âÀ“°‰¥â√—∫ “√Õ“À“√·≈– ¿“«–∑’Ë‡À¡“– ¡
Õ’°§√—Èß (Doyle et al., 1997) ¥—ß‡§¬¡’√“¬ß“π‡°’Ë¬«°—∫
sublethally injured cells °—∫®ÿ≈‘π∑√’¬å°àÕ‚√§∑“ßÕ“À“√
∫“ß™π‘¥ ‡™àπ Escherichia coli, Salmonella sp. (Doyle

et al., 1997) √«¡∑—Èß C. jejuni (Mason et al., 1999)

¥—ßπ—Èπ°“√«‘‡§√“–Àå®ÿ≈‘π∑√’¬å°àÕ‚√§¥â«¬«‘∏’°“√‡æ“–‡™◊ÈÕ„π
Õ“À“√·¢Áß ·≈â«‰¡àæ∫‚§‚≈π’∑’Ëπà“ ß —¬¢÷Èπ ‰¡à‰¥â· ¥ß∂÷ß
°“√‰¡à¡’‡™◊ÈÕ™π‘¥π—Èπ„πµ—«Õ¬à“ß ‡æ√“–À“°‡™◊ÈÕπ—ÈπÕ¬Ÿà„π
 ¿“æ sublethally injured cells ®–‰¡à “¡“√∂·∫àßµ—«
·≈–°≈“¬‡ªìπ‚§‚≈π’‰¥â∑—π‡«≈“∑’Ë¡’°“√µ√«®π—∫‡™◊ÈÕµ“¡

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 42ºC 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
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ª°µ‘  ‡™àπ‡¥’¬«°—∫‡™◊ÈÕ  C. jejuni  ‡¡◊ËÕÕ¬ŸàπÕ°≈”‰ â —µ«å
æ“À–¬àÕ¡¡’§«“¡ÕàÕπ·Õ  ‡π◊ËÕß®“°§«“¡‰¡à‡À¡“– ¡
¢ÕßÕÿ≥À¿Ÿ¡‘·≈–ª√‘¡“≥ÕÕ°´‘‡®π∑’Ë Ÿß„π∫√√¬“°“»
(Nachamkin et al., 1992)  ·≈–‡¡◊ËÕ‰¥â√—∫ “√¶à“‡™◊ÈÕ
Õ¬à“ß§≈Õ√’π®÷ß¡’§«“¡‡ªìπ‰ª‰¥â Ÿß∑’Ë®–°≈“¬ ¿“æ¡“‡ªìπ
sublethally injured cells ·≈–‰¡à “¡“√∂‡æ“–‡≈’È¬ß∫π
Õ“À“√‡≈’È¬ß‡™◊ÈÕ‰¥âµ“¡ª°µ‘ (non-culturable) ¥—ßπ—Èπº≈
°“√∑¥≈Õß®÷ß∫àß∫Õ°«à“∑’Ë§«“¡‡¢â¡¢âπ§≈Õ√’π∑—Èß Õß‰¡à
 “¡“√∂∑”≈“¬‡™◊ÈÕ C. jejuni „π·ºàπ™’«–∑—ÈßÀ¡¥‰¥â ‡™◊ÈÕ
C.  jejuni  ∑’Ë√Õ¥™’«‘µπ’È¬—ß “¡“√∂µ‘¥µàÕ‰ª¬—ß —µ«å  ·≈–
ªπ‡ªóôÕπ¡“ Ÿà§π·≈–°àÕ‚√§‰¥â„π∑’Ë ÿ¥ º≈°“√∑¥≈Õß∑’Ëπà“
 π„®Õ’°ª√–°“√§◊Õ C. jejuni ¡’Õ—µ√“°“√√Õ¥™’«‘µ∑’Ë Ÿß¢÷Èπ
‡¡◊ËÕ‡°“–∫π·ºàπ™’«– FBRL-C04 ‡ª√’¬∫‡∑’¬∫°—∫·ºàπ
™’«–Õ◊Ëπ„π°“√∑¥≈Õß‡¥’¬«°—π  ·¡â«à“º≈®“°°“√π—∫‡™◊ÈÕ
(plate count method) ®–æ∫«à“ FBRL-C04 ¡’®”π«π
‡´≈≈å∑’Ë¡’™’«‘µ„π·ºàπ™’«–‰¡à·µ°µà“ß‰ª®”π«π‡´≈≈å„π·ºàπ
™’«– FBRL-B05 ·≈– FBRL-B06 · ¥ß«à“®”π«π‡´≈≈å
∑’Ë¡’™’«‘µ‰¡à„™àªí®®—¬ ”§—≠„π°“√ª°ªÑÕß C. jejuni ∑’ËÕ“»—¬
„π·ºàπ™’«–®“°°“√∑”≈“¬¥â«¬§≈Õ√’π ·µàÕ“®‡ªìπº≈¡“
®“° “√Õ‘π∑√’¬å®”æ«° polysaccharides ́ ÷Ëß∂Ÿ°¢—∫ÕÕ°¡“
®“°‡´≈≈å¢Õß·ºàπ™’«–Õ“®∑”ªØ‘°‘√‘¬“°—∫§≈Õ√’πÕÕ°ƒ∑∏‘Ï
(Block, 1991)  àßº≈„Àâ§«“¡‡¢â¡¢âπ·≈–ª√– ‘∑∏‘¿“æ
¢Õß§≈Õ√’π„π°“√∑”≈“¬‡™◊ÈÕ≈¥≈ß

¡’ß“π«‘®—¬√“¬ß“π«à“‡™◊ÈÕ C. jejuni  “¡“√∂‡°“–
∫π·ºàπ™’«–¢Õß‡™◊ÈÕ Enterococcus faecium (Trachoo

and Brooks, 2005)  ‚¥¬ºŸâ«‘®—¬™’È«à“ ·ºàπ™’«–¢Õß‡™◊ÈÕ
¥—ß°≈à“«Õ“®¡’ à«π≈àÕ„Àâ  C.  jejuni  ‡°“–µ‘¥‰¥â¡“°¢÷Èπ
Õ¬à“ß‰√°Á¥’  „π  Figure  2  ´÷Ëß· ¥ß∂÷ß°“√‡°“–¢Õß‡™◊ÈÕ
C. jejuni ·≈–®ÿ≈‘π∑√’¬å·ºàπ™’«– æ∫«à“‡™◊ÈÕ C. jejuni

 “¡“√∂‡°“–∫π·ºàπ‡À≈Á°°≈â“‰√â π‘¡‰¥â‡Õß ∑—Èßπ’ÈÕ“®‡ªìπ
‡æ√“–·ºàπ™’«–∑’Ë„™â„πß“π«‘®—¬π’È¡’§ÿ≥ ¡∫—µ‘µà“ß‰ª®“°·ºàπ
™’«–¢Õß‡™◊ÈÕ E. faecium Õ¬à“ß‰√°Á¥’ °“√ª√“°Ø¢Õß·ºàπ
™’«–√à«¡°—∫‡™◊ÈÕ C. jejuni ¬àÕ¡ àßº≈„Àâª√‘¡“≥ “√Õ‘π∑√’¬å
„ππÈ”‡æ‘Ë¡·≈–≈¥ª√– ‘∑∏‘¿“æ¢Õß “√§≈Õ√’π„π°“√¶à“‡™◊ÈÕ
≈ß‰¥â πÕ°®“°π’È‡§¬¡’√“¬ß“π«à“ C. jejuni  “¡“√∂ √â“ß
·ºàπ™’«–À√◊Õ‡°“–µ‘¥æ◊Èπº‘«æ≈“ µ‘°‰¥âπâÕ¬  (Trachoo

et al., 2002)  ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–„™â«— ¥ÿ‡°“–µ‘¥µà“ß°—π
·≈–‡À≈Á°°≈â“‰√â π‘¡π’È¡’§«“¡™Õ∫πÈ” Ÿß°«à“æ≈“ µ‘°

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 µµµµµm.

 √ÿªº≈°“√∑¥≈Õß

®“°°“√∑¥≈Õßæ∫«à“°“√¶à“‡™◊ÈÕ C. jejuni ¥â«¬
§≈Õ√’π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 15 ·≈– 25 ppm  “¡“√∂
∑”≈“¬‡™◊ÈÕ  C.  jejuni  ‰¥â  ≈ß∂÷ß  3  log

10
CFU/cm2

Õ¬à“ß‰√°Áµ“¡ ¿“¬À≈—ß°“√ enrichment  “¡“√∂¬—ßµ√«®
æ∫ C. jejuni „πµ—«Õ¬à“ß∑’Ë¶à“‡™◊ÈÕ¥â«¬§≈Õ√’π§«“¡‡¢â¡¢âπ
15 ppm ·≈–„π∫“ß·ºàπ™’«–∑’Ë¶à“‡™◊ÈÕ¥â«¬ 25 ppm · ¥ß
«à“∑’Ë§«“¡‡¢â¡¢âπ§≈Õ√’π∑—Èß Õß‰¡à “¡“√∂∑”≈“¬‡™◊ÈÕ C.

jejuni „π·ºàπ™’«–∑—ÈßÀ¡¥‰¥â ®÷ß‡ªìπ¢âÕ§«√√–«—ß¢Õß°“√
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„™â “√¶à“‡™◊ÈÕ§≈Õ√’π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπµË” πÕ°®“°π’È¬—ß
æ∫«à“ C. jejuni ¡’Õ—µ√“°“√√Õ¥™’«‘µ∑’Ë Ÿß¢÷Èπ‡¡◊ËÕ‡°“–∫π
·ºàπ™’«– FBRL-C04  ‡ª√’¬∫‡∑’¬∫°—∫·ºàπ™’«– FBRL-

B05 ·≈– FBRL-B06  Õ¬à“ß‰√°Áµ“¡ ‡π◊ËÕß®“°®”π«π
‡´≈≈å‡√‘Ë¡µâπ„π·ºàπ™’«–∑—Èß 3 ‰¡à·µ°µà“ß°—π ¥—ßπ—Èπ®”π«π
‡´≈≈å FBRL-C04, FBRL-B05 ·≈– FBRL-B06 ∑’Ë¡’
™’«‘µ„π·ºàπ™’«–Õ“®‰¡à„™àªí®®—¬ ”§—≠„π°“√ª°ªÑÕß C.

jejuni ®“°°“√∑”≈“¬¥â«¬§≈Õ√’π

°‘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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