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Physicochemical properties such as hydrophobicity and ability to aggregate play an important role in

the attachment of microorganisms to environmental surfaces and intestinal tissues of humans and animals

leading to gastroenteritis in hosts. The objective of this research was to determine relative hydrophobicity

and aggregation properties of major foodborne pathogens including Campylobacter jejuni, Escherichia coli
0157:H7 and Listeria monocytogenes LM18, LM32, LM msu1 and LM msu2. Relative hydrophobicity as

determined by the microbial adhesion to hydrocarbon (MATH test) of E. coli 0157:H7 was 19.30% indicating

that substances on its cell surfaces were more hydrophobic than other pathogens and thus could be extracted

more by the hydrocarbon, hexadecane. C. jejuni had relative hydrophobicity of 4.15% while the four strains

of L. monocytogenes had relative hydrophobicity ranging from 3.79% to 16.23%. Aggregation of C. jejuni,
E. coli and L. monocytogenes LM18, LM32, LM msu1 and LM msu2 were 45%, 21.25%, 12.51%, 13.09%,

31.27% and 41.22%, respectively.
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ªí®®—¬ ”§—≠∑’Ë∑”„Àâ®ÿ≈‘π∑√’¬å‡°“–µ‘¥∫πæ◊Èπº‘««— ¥ÿÀ√◊Õºπ—ß≈”‰ â§π·≈– —µ«å ´÷ËßÕ“®π”‰ª Ÿà°“√‡°‘¥‚√§„π

√–∫∫∑“ß‡¥‘πÕ“À“√ §◊Õ §ÿ≥ ¡∫—µ‘∑“ß‡§¡’°“¬¿“æ ‡™àπ §«“¡‰¡à™Õ∫πÈ” (hydrophobicity) ·≈–°“√µ°µ–°Õπ√«¡

°≈ÿà¡ (aggregation) ¢Õß‡™◊ÈÕ  ¥—ßπ—Èπ„π°“√∑¥≈Õßπ’È®÷ß‰¥â»÷°…“∂÷ß§ÿ≥ ¡∫—µ‘§«“¡‰¡à™Õ∫πÈ”·≈–°“√µ°µ–°Õπ√«¡

°≈ÿà¡¢Õß‡™◊ÈÕ Campylobacter jejuni, Escherichia coli 0157:H7 ·≈– Listeria monocytogenes  “¬æ—π∏ÿå LM18,

LM32, LM msu1 ·≈– LM msu2 ·≈–®“°°“√∑¥≈Õßæ∫«à“§à“§«“¡‰¡à™Õ∫πÈ”‚¥¬«‘∏’ Microbial Adhesion to

Hydrocarbon (MATH test) ¢Õß E. coli 0157:H7 ¡’§à“ 19.30% · ¥ß«à“¡’ à«π∑’Ë “¡“√∂√«¡µ—«°—∫ hydrocarbon

phase ‰¥â¥’·≈–¡’§«“¡‰¡à™Õ∫πÈ” Ÿß·≈–Õ“®‡°“–µ‘¥°—∫æ◊Èπº‘«‰¥â¥’°«à“‡™◊ÈÕÕ◊Ëπ  à«π‡™◊ÈÕ C. jejuni ¡’§«“¡‰¡à™Õ∫πÈ”

‡æ’¬ß 4.15%  ‡™◊ÈÕ L. monocytogenes ∑—Èß 4  “¬æ—π∏ÿå æ∫«à“¡’§à“§«“¡‰¡à™Õ∫πÈ”·µ°µà“ß°—π ‚¥¬¡’§à“Õ¬Ÿà„π™à«ß

3.79% ∂÷ß 16.23% °“√µ°µ–°Õπ√«¡°≈ÿà¡¢Õß‡™◊ÈÕ ÷́Ëß· ¥ß∂÷ß°“√‡°“–√«¡°—π‡Õß¢Õß‡™◊ÈÕ·≈–∫Õ°∂÷ß°“√‡æ‘Ë¡®”π«π

¢÷Èπ‰¥â„π∫√‘‡«≥∑’Ë¡’°“√‡°“–µ‘¥ æ∫«à“ C. jejuni, E. coli ·≈– L. monocytogenes  “¬æ—π∏ÿå LM18, LM32, LM

msu1 ·≈– LM msu2 ¡’§à“µ°µ–°Õπ√«¡°≈ÿà¡‰¥â 45%, 21.25%, 12.51%, 13.09%, 31.27% ·≈– 41.22% µ“¡≈”¥—∫

·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«‘®—¬™’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 (Trachoo, 2003;

Trachoo et al., 2002) °“√‡°“–µ‘¥∂◊Õ‡ªìπª√“°Ø°“√≥å
·√°„π°“√‡°‘¥·ºàπ™’«–∫πº‘««— ¥ÿ „π·ßà¢Õß§«“¡ª≈Õ¥¿—¬
„πÕ“À“√·ºàπ™’«–‡ªìπ·À≈àßªπ‡ªóôÕπ¢Õß‡™◊ÈÕ‚√§·≈–
®ÿ≈‘π∑√’¬å∑’Ë∑”„ÀâÕ“À“√‡ ◊ËÕ¡‡ ’¬‰¥â   °“√‡°“–µ‘¥¢Õß
®ÿ≈‘π∑√’¬å∫πº‘«¢Õß ‘Ëß‰¡à¡’™’«‘µ‡™àπ ·°â« ‚≈À– ‰¡â À√◊ÕÀ‘π
¡’§«“¡·µ°µà“ß‰ª®“°°“√‡°“–µ‘¥∫π ‘Ëß¡’™’«‘µ ‡™àπ ‡¬◊ËÕ∫ÿ
ºπ—ß≈”‰ âÀ√◊Õº‘«Àπ—ß¿“¬πÕ°·≈–¿“¬„π¢Õß§π·≈– —µ«å
∑—Èßπ’È°“√‡°“–µ‘¥¢Õß®ÿ≈‘π∑√’¬å∫πº‘«¢Õß ‘Ëß‰¡à¡’™’«‘µ¢÷ÈπÕ¬Ÿà
°—∫§ÿ≥≈—°…≥–∑“ß‡§¡’°“¬¿“æ¢Õß®ÿ≈‘π∑√’¬å·≈–º‘«¢Õß
«— ¥ÿ  Õß§åª√–°Õ∫¢Õß¢Õß‡À≈«∑’ËÕ¬Ÿà√Õ∫¢â“ß´÷Ëß®–ª√—∫
 ¿“æ·≈–Õ“®‡ª≈’Ë¬π·ª≈ß§ÿ≥≈—°…≥–∑“ß‡§¡’°“¬¿“æ
¢Õßº‘««— ¥ÿ‰¥â º‘«‡´≈≈å¢Õß®ÿ≈‘π∑√’¬å°”Àπ¥§ÿ≥≈—°…≥–

∑“ß‡§¡’°“¬¿“æ¢Õß®ÿ≈‘π∑√’¬å‡π◊ËÕß®“°ª√–°Õ∫¥â«¬‚ª√µ’π
(cell surface proteins) À≈“¬™π‘¥  à«π™π‘¥·≈–ª√‘¡“≥
¢Õß‚ª√µ’π‡À≈à“π’ÈÕ“®‡ª≈’Ë¬π·ª≈ß‰ª‰¥â∂â“‰¥â√—∫°“√
°√–µÿâπ®“° ‘Ëß·«¥≈âÕ¡ (Chmielewski and Frank, 2003)

§ÿ≥≈—°…≥–∑“ß‡§¡’°“¬¿“æ àßº≈µàÕ°“√‡°“–µ‘¥
¢Õß‡´≈≈å·∫§∑’‡√’¬∫πº‘««— ¥ÿ (Mattila-Sandholm and

Wirtanen, 1992) Õ—µ√“°“√‡®√‘≠  “√Õ“À“√ Õÿ≥À¿Ÿ¡‘
·≈–‡«≈“„π°“√‡®√‘≠‡µ‘∫‚µ µà“ß°Á àßº≈µàÕ§ÿ≥≈—°…≥–∑“ß
‡§¡’°“¬¿“æ∫πº‘«‡´≈≈å¢Õß·∫§∑’‡√’¬ º‘«¢Õß·∫§∑’‡√’¬¡’
ª√–®ÿ‚¥¬√«¡·≈â«‡ªìπ≈∫·≈–¡’§«“¡‰¡à™Õ∫πÈ” (hydro-

phobicity) Õ¬à“ß‰√°Á¥’§«“¡‰¡à™Õ∫πÈ”∫πº‘«‡´≈≈åπ’È
 “¡“√∂‡ª≈’Ë¬π·ª≈ß‰ª‰¥âµ“¡™à«ßÕ“¬ÿ¢Õß‡´≈≈å ‚¥¬ª°µ‘
„π¢≥–∑’Ë·∫§∑’‡√’¬¡’Õ—µ√“°“√‡®√‘≠ Ÿß¢÷Èπ§«“¡‰¡à™Õ∫πÈ”
∫πº‘«‡´≈≈å®–≈¥≈ß (Boulange-Peterman, 1996) ‰¥â
¡’°“√∑¥ Õ∫§«“¡‰¡à™Õ∫πÈ”¢Õß‡´≈≈å Listeria  ·≈–
Yersinia æ∫«à“‡™◊ÈÕ·∫§∑’‡√’¬∑—Èß Õß™π‘¥ “¡“√∂‡°“–µ‘¥
‰¥â¥’¢÷Èπ‡¡◊ËÕ¡’‡¡µ“∫Õ≈‘´÷¡„π‡´≈≈å Ÿß (Hood and Zottola,

1997) °“√‡°“–µ‘¥¢Õß·∫§∑’‡√’¬·µà≈–™π‘¥Õ“®®–¢÷ÈπÕ¬Ÿà
°—∫∑—Èß§«“¡‰¡à™Õ∫πÈ”∫πº‘«‡´≈≈å ·≈–/À√◊Õª√–®ÿ‚¥¬√«¡∑’Ë
º‘«‡´≈≈å ‡™àπ „π°√≥’¢Õß Staphylococcus epidermidis
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®–¢÷ÈπÕ¬Ÿà°—∫∑—Èß§«“¡‰¡à™Õ∫πÈ”∫πº‘«·≈–ª√–®ÿ‚¥¬√«¡∑’Ë
º‘«‡´≈≈å   à«π Escherichia coli ®–¢÷ÈπÕ¬Ÿà°—∫ª√–®ÿ‚¥¬
√«¡∫πº‘«‡´≈≈å ‚¥¬®–‡°“–µ‘¥‰¥â¥’¢÷Èπ‡¡◊ËÕ¡’ª√–®ÿ≈∫≈¥≈ß
 à«π ªÕ√å¢Õß·∫§∑’‡√’¬ “¡“√∂‡°“–µ‘¥‰¥â¥’°«à“‡´≈≈å
·∫§∑’‡√’¬‡æ√“–¡’§«“¡‰¡à™Õ∫πÈ” Ÿß°«à“ (Chmielewski

and Frank, 2003)

§«“¡ “¡“√∂„π°“√‡ªï¬° (wettability) ¢Õßº‘«
«— ¥ÿÀ√◊ÕÕ“®· ¥ß‰¥â„π√Ÿª¢Õßæ≈—ßß“πÕ‘ √–∫πº‘««— ¥ÿ
(free surface energy) ¡’Õ‘∑∏‘æ≈µàÕ°“√‡°“–µ‘¥¢Õß‡™◊ÈÕ
·∫§∑’‡√’¬ º‘««— ¥ÿ∑’Ë¡’æ≈—ßß“πÕ‘ √–∫πº‘««— ¥ÿ¡“° ‰¥â·°à
 ·µπ‡≈ ·≈–·°â«  ¡—°®–¡’§«“¡‰¡à™Õ∫πÈ”µË” (more

hydrophilic) ·∫§∑’‡√’¬ “¡“√∂‡°“–µ‘¥·≈– √â“ß·ºàπ
™’«–∫π«— ¥ÿ‡À≈à“π’È‰¥âßà“¬°«à“«— ¥ÿ∑’Ë¡’§«“¡‰¡à™Õ∫πÈ” ŸßÊ
‡™àπ ‡∑ø≈Õπ (Teflon), ‰π≈Õπ (nylon) , buna-N ·≈–
ø≈ŸÕÕ√‘‡π∑ ‚æ≈‘‡¡Õ√å (fluorinated polymers) ‡ªìπµâπ
(Blackman and Frank, 1996)  L. monocytogenes

 “¡“√∂‡°“–µ‘¥∫π ·µπ‡≈ ‰¥â‡√Á«°«à“¬“ß buna ·¡â«à“
°“√‡°“–µ‘¥∫π ·µπ‡≈ ®–‰¡à·¢Áß·√ß‡∑à“°—∫°“√‡°“–∫π
¬“ß buna  °“√∑”§«“¡ –Õ“¥æ◊Èπº‘«Õ“®‡ª≈’Ë¬π·ª≈ß
≈—°…≥–∑“ß‡§¡’°“¬¿“æ¢Õßº‘««— ¥ÿ‰ª‰¥â ‡™àπ °“√∑”
§«“¡ –Õ“¥¥â«¬¥à“ßÀ√◊Õ°√¥Õ¬à“ß·√ß∑”„Àâº‘««— ¥ÿ¡’§«“¡
‰¡à™Õ∫πÈ”µË”≈ß „π¢≥–∑’Ë°“√„™â°√¥ÕàÕπÊ ∑”„Àâ‡°‘¥§«“¡
‰¡à™Õ∫πÈ”∫πº‘««— ¥ÿ Ÿß¢÷Èπ ‚§√‡¡’Ë¬¡ÕÕ°‰´¥å (chromium

oxide) Õ“®‡°‘¥¢÷Èπ‡¡◊ËÕº‘« ·µπ‡≈  —¡º— °—∫Õ“°“»À√◊Õ
πÈ” ‡¡◊ËÕ¡’ “√Õ‘π∑√’¬å¡“‡°“–™—Èπ chromium oxide π’È®–
 àß‡ √‘¡°“√‡°“–µ‘¥¢Õß·∫§∑’‡√’¬ ‚¥¬∑—Ë«‰ª·≈â«·∫§∑’‡√’¬
 “¡“√∂®–‡°“–∫πº‘««— ¥ÿ∑’Ë¡’§«“¡™Õ∫πÈ” (hydrophilic

surfaces) ‰¥â¡“°°«à“º‘««— ¥ÿ∑’Ë¡’§«“¡‰¡à™Õ∫πÈ” (hydro-

phobic surfaces) Õ¬à“ß‰√°Áµ“¡Õ—µ√“°“√‡®√‘≠¢Õß‡™◊ÈÕ
À≈—ß°“√‡°“–µ‘¥‡æ◊ËÕ √â“ß·ºàπ™’«–π—Èπ‡°‘¥¢÷Èπ‰¥âÕ¬à“ß
√«¥‡√Á«®π∑”„Àâ§«“¡ ”§—≠¢Õß‡√◊ËÕßπ’È≈¥≈ß‰ª πÕ°®“°π’È
¬—ß¡’°“√æ∫Õ’°«à“·∫§∑’‡√’¬®– √â“ß·ºàπ™’«–·∫∫ ¡Ë”‡ ¡Õ
™—Èπ‡¥’¬«∫πº‘««— ¥ÿ∑’Ë¡’§«“¡™Õ∫πÈ” ‡™àπ ·°â« ·µà®– √â“ß
·ºàπ™’«–·∫∫‡ªìπ°≈ÿà¡°âÕπ·≈–Àπ“∫πº‘««— ¥ÿ∑’Ë¡’§«“¡
‰¡à™Õ∫πÈ” ‡™àπ nylon ·≈–¥’∫ÿ° ®–‡ÀÁπ‰¥â«à“§«“¡‰¡à™Õ∫
πÈ”¡’§«“¡ ”§—≠µàÕ°“√‡°“–µ‘¥¢Õß·∫§∑’‡√’¬„π°“√‡°‘¥
·ºàπ™’«–

§«“¡ “¡“√∂„π°“√µ°µ–°Õπ√«¡°≈ÿà¡¢Õß‡™◊ÈÕ

®ÿ≈‘π∑√’¬å®—¥«à“‡ªìπªí®®—¬ àß‡ √‘¡„Àâ‡°‘¥°“√‡°“–µ‘¥∫π
‡π◊ÈÕ‡¬◊ËÕ¢Õßµ—«„ÀâÕ“»—¬ (host) À√◊Õ√–À«à“ß‡™◊ÈÕ®ÿ≈‘π∑√’¬å
‰¡à«à“®–‡ªìπ™π‘¥‡¥’¬«°—πÀ√◊Õµà“ß™π‘¥ (Buswell et al.,

1997) ‰¥â¡’°“√»÷°…“‡√◊ËÕß°“√µ°µ–°Õπ√«¡°≈ÿà¡¢Õß‡™◊ÈÕ
®ÿ≈‘π∑√’¬å„π™àÕßª“°¡“‡ªìπ‡«≈“Àπ÷Ëß Õ¬à“ß‰√°Á¥’§«“¡‡¢â“„®
„π‡√◊ËÕßπ’È¢Õß®ÿ≈‘π∑√’¬å∑’Ë°àÕ‚√§¡“°—∫Õ“À“√¬—ß¡’πâÕ¬Õ¬Ÿà
¥—ßπ—Èπ°“√∑¥≈Õßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕÀ“§«“¡‰¡à™Õ∫
πÈ”·≈–§«“¡ “¡“√∂„π°“√µ°µ–°Õπ√«¡°≈ÿà¡¢Õß‡™◊ÈÕ
®ÿ≈‘π∑√’¬å∑’Ë°àÕ‚√§¡“°—∫Õ“À“√∑’Ë ”§—≠‰¥â·°à C. jejuni,

E. coli 0157:H7 ·≈– L. monocytogenes

«‘∏’°“√∑¥≈Õß

1. ‡™◊ÈÕ®ÿ≈‘π∑√’¬å C. jejuni ATCC 29428 (human

isolate) ‰¥â√—∫¡“®“° New Zealand Reference Culture

Collection, Wellington, New Zealand  ‡™◊ÈÕ E. coli

0157:H7 (meat plant isolate) ·≈–‡™◊ÈÕ L. monocyto-

genes (environmental isolates)  “¬æ—π∏ÿå LM18, LM32,

LM msu1 ·≈– LM msu2 ‰¥â√—∫¡“®“° Department of

Food Technology and Nutrition's culture collection

¡À“«‘∑¬“≈—¬¡À“ “√§“¡ Õ.‡¡◊Õß ®.¡À“ “√§“¡
2. °“√‡≈’È¬ß‡™◊ÈÕ®“°‡™◊ÈÕ·™à‡¬◊Õ°·¢Áß ∑”°“√‡æ“–

‡™◊ÈÕ C. jejuni, E. coli 0157:H7 ·≈– L. monocytogenes

 “¬æ—π∏ÿå LM18, LM32, LM msu1 ·≈– LM msu2

‚¥¬π”‡™◊ÈÕ∑’Ë·™à·¢Áß∑’Ë -22ºC ‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ ‚¥¬
‡≈’È¬ß‡™◊ÈÕ E. coli 0157:H7 ·≈– L. monocytogenes „π
Õ“À“√‡≈’È¬ß‡™◊ÈÕ tryptone soya broth (TSB; HiMedia,

Bombay)  ∫à¡∑’Ë  37ºC  ‡ªìπ‡«≈“  18  ™—Ë«‚¡ß  ®“°π—Èπ
∂à“¬‡™◊ÈÕ®“°  TSB  ≈ß„π  tryptone  soya  agar  (TSA;

HiMedia) ∫à¡∑’Ë 37ºC ‡ªìπ‡«≈“ 18 ™—Ë«‚¡ß   à«π‡™◊ÈÕ
C. jejuni ‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ semisolid-brucella

(HiMedia) ∑’Ë‡µ‘¡ ferrous sulfate, sodium metabisulfite,

pyruvic acid (FBP; Sigma Chemical Co., St. Louis,

Mo) ´÷Ëß‡µ√’¬¡‚¥¬≈–≈“¬ sodium pyruvate 6.25 °√—¡
„ππÈ”°≈—Ëπ 10-20 ¡≈. ‡∑„ à volumetric flask 100 ¡≈.
‡µ‘¡ ferrous sulfate ·≈– sodium metabisulfite Õ¬à“ß
≈– 6.25 °√—¡ ª√—∫ª√‘¡“µ√‡ªìπ 100 ¡≈. ¥â«¬πÈ”°≈—Ëπ
°√Õß¥â«¬·ºàπ°√Õß¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 0.22 ‰¡‚§√-
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‡¡µ√ „™â 4 ¡≈. µàÕÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ëºà“π°“√¶à“‡™◊ÈÕ¡“·≈â«
1000 ¡≈.  °“√∫à¡‡™◊ÈÕ C. jejuni  ∑”∑’Ë 42ºC ‡ªìπ‡«≈“
48 ™—Ë«‚¡ß ¿“¬„µâ ¿“«–∫√√¬“°“» microaerobic ´÷Ëß
ª√–°Õ∫¥â«¬ÕÕ°´‘‡®π 5%  §“√å∫Õπ‰¥ÕÕ°‰´¥å 10%

·≈–‰π‚µ‡®π 85% (CampyGenTM, Oxoid, Hamsshire,

England) ∑”°“√∂à“¬‡™◊ÈÕ∑—Èß “¡‡™àππ’È 3 §√—Èß ·≈â«π”‡™◊ÈÕ
¡“»÷°…“§«“¡‰¡à™Õ∫πÈ”‚¥¬«‘∏’ MATH test ·≈–°“√µ°
µ–°Õπ√«¡°≈ÿà¡

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

adhesion to hydrocarbon (MATH test) (Rosenberg,

et al., 1980) ∑”°“√‡≈’È¬ß‡™◊ÈÕ C. jejuni „πÕ“À“√‡≈’È¬ß
‡™◊ÈÕ  brucella agar slant  ∑’Ë‡µ‘¡¥â«¬ “√  FBP  µ“¡∑’Ë
Õ∏‘∫“¬¢â“ßµâπ ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 42ºC ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß
¿“¬„µâ ¿“«–∫√√¬“°“» microaerobic    à«π‡™◊ÈÕ L.

monocytogenes ·≈– E. coli O157:H7 ‡≈’È¬ß„π TSA

slant ∫à¡∑’Ë 37ºC ‡ªìπ‡«≈“ 18 ™—Ë«‚¡ß ®“°π—Èπ‡µ‘¡¥â«¬
0.1% peptone water ∑’Ë¶à“‡™◊ÈÕ¡“·≈â«  ‡¢¬à“  ª√—∫§à“
OD

600i
  Cell suspension Õ¬Ÿà„π™à«ß 0.8-1.0 ª√‘¡“≥ 3

¡≈. „ à„πÀ≈Õ¥∑¥≈Õß∑’Ëª≈Õ¥‡™◊ÈÕ ‡µ‘¡ hexadecane 3

¡≈. ‡¢¬à“¥â«¬«Õ√å‡∑Á§„Àâ‡¢â“°—π 1 π“∑’ µ—Èß∑‘Èß‰«â 10 π“∑’
π” à«π≈à“ß¡“«—¥§à“ OD

600af
  ∫—π∑÷°º≈°“√∑¥≈Õß·≈–

§”π«≥ % §«“¡‰¡à™Õ∫πÈ” (hydrophobicity)

%Hydrophobicity   =  
OD

600i
− OD

600af

OD
600i

×100

4. °“√»÷°…“°“√µ°µ–°Õπ√«¡°≈ÿà¡  (Misawa

and Blaser, 2000) ¥Ÿ¥ 0.1% peptone water 3 ¡≈. „ à
„πÀ≈Õ¥  brucella  agar  slant  ·≈–  TSA  slant  ∑’Ë¡’‡™◊ÈÕ
C. jejuni,  L. monocytogenes  ·≈–  E. coli O157:H7

‡¢¬à“¥â«¬«Õ√å‡∑Á§ ·≈â«¥Ÿ¥ Cell suspension „ à„πÀ≈Õ¥
∑¥≈Õß∑’Ëª≈Õ¥‡™◊ÈÕ π”‰ª«—¥§à“ OD ∑’Ë§«“¡¬“«§≈◊Ëπ 600

π“‚π‡¡µ√ ª√—∫§à“ OD „ÀâÕ¬Ÿà„π™à«ß 0.8-1.0 (OD
600i

)

¥Ÿ¥ 5 ¡≈. „ à„πÀ≈Õ¥∑¥≈Õß∑’Ëª≈Õ¥‡™◊ÈÕ µ—Èß∑‘Èß‰«â∑’Ë 4ºC

‡ªìπ‡«≈“ 18 ™—Ë«‚¡ß π” à«π∫π¡“«—¥§à“ OD
600af

  ∫—π∑÷°
º≈°“√∑¥≈Õß  ·≈–§”π«≥ % °“√√«¡°≈ÿà¡µ°µ–°Õπ
(aggregation)

% Aggregation  =  
OD

600i
− OD

600af

OD
600i

×100

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

®“°º≈°“√∑¥≈Õß  æ∫«à“  E. coli  0157:H7  ¡’
§ÿ≥ ¡∫—µ‘§«“¡‰¡à™Õ∫πÈ” Ÿß ÿ¥ (Table 1) §«“¡‰¡à™Õ∫πÈ”
¡’§«“¡‡°’Ë¬«¢âÕß°—∫§«“¡ “¡“√∂„π°“√‡°“–µ‘¥¢Õß‡™◊ÈÕ
®ÿ≈‘π∑√’¬åÀ≈“¬™π‘¥ (Chmielewski and Frank, 2003)

‚¥¬∑—Ë«‰ª·≈â«‡¡◊ËÕ‡´≈≈å·∫§∑’‡√’¬¡’§à“§«“¡‰¡à™Õ∫πÈ” Ÿß
‡´≈≈å®– “¡“√∂‡°“–µ‘¥º‘««— ¥ÿ‰¥â¥’¢÷Èπ Õ’°π—¬Àπ÷Ëß‡´≈≈å∑’Ë
Õ¬Ÿà„πÕ“À“√‡À≈« (planktonic cells) ®–¡’§à“§«“¡‰¡à
™Õ∫πÈ”µË”  à«π°“√‡°“–µ‘¥∫πæ◊Èπº‘«¢Õß‡´≈≈å·∫§∑’‡√’¬
‡ª√’¬∫‡∑’¬∫°—∫ ªÕ√å¢Õß·∫§∑’‡√’¬™π‘¥‡¥’¬«°—πæ∫«à“
 ªÕ√å∑’Ë¡’§«“¡‰¡à™Õ∫πÈ” Ÿß “¡“√∂‡°“–µ‘¥∫πæ◊Èπº‘«‰¥â
¥’°«à“‡´≈≈å∏√√¡¥“ (Peng et al., 2001; Wiencek et al.,

1990)   ®“°√“¬ß“π°“√»÷°…“°“√‡°“–µ‘¥¢Õß E. coli

À≈“¬ “¬æ—π∏ÿå§◊Õ  K51,  H8,  O14,  O111  ·≈–  F-18

æ∫«à“ “¬æ—π∏ÿå∑’Ë¡’§à“§«“¡‰¡à™Õ∫πÈ” Ÿß®–‡°“–µ‘¥°—π¥’°«à“
 “¬æ—π∏ÿå∑’Ë¡’§à“§«“¡‰¡à™Õ∫πÈ”µË” (Zita and Hermansson,

1997)  Õ¬à“ß‰√°Á¥’®“°√“¬ß“π°“√«‘®—¬Õ’°©∫—∫ ÷́Ëß»÷°…“
°“√‡°“–µ‘¥∫πº‘««— ¥ÿ§π≈–™π‘¥√“¬ß“π«à“°“√‡°“–µ‘¥
¢Õß‡™◊ÈÕ E. coli 0157:H7 ∫π‡π◊ÈÕ«—«‰¡à¡’§«“¡‡°’Ë¬«¢âÕß
°—∫§à“§«“¡‰¡à™Õ∫πÈ” (Li and McLandsborough, 1999)

¥—ßπ—ÈπÕ“®°≈à“«‰¥â«à“Õ‘∑∏‘æ≈¢Õß§à“§«“¡‰¡à™Õ∫πÈ”¢Õß‡™◊ÈÕ
·∫§∑’‡√’¬¢÷ÈπÕ¬Ÿà°—∫™π‘¥«— ¥ÿ∑’Ë‡™◊ÈÕ®–‰ª‡°“–µ‘¥¥â«¬ ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫§«“¡‰¡à™Õ∫πÈ”¢Õß‡™◊ÈÕ L. monocytogenes

∑—Èß 4  “¬æ—π∏ÿå®“°°“√∑¥≈Õßæ∫«à“ L. monocytogenes

 “¬æ—π∏ÿå LM32 ¡’§«“¡‰¡à™Õ∫πÈ” Ÿß ÿ¥ ·≈– “¬æ—π∏ÿå
msu2 ¡’§«“¡‰¡à™Õ∫πÈ”µË” ÿ¥ · ¥ß„Àâ‡ÀÁπ«à“·¡â®–‡ªìπ
‡™◊ÈÕ™π‘¥‡¥’¬«°—π  ·µàµà“ß “¬æ—π∏ÿå  °Á¡’§«“¡‰¡à™Õ∫πÈ”
·µ°µà“ß°—π¥â«¬   ÷́Ëßµ√ß°—∫°“√∑¥≈Õß¢Õß Zita and

Hermansson (1997) ∑’Ëæ∫«à“ E. coli µà“ß “¬æ—π∏ÿå¡’
§«“¡‰¡à™Õ∫πÈ”·≈–ª√–®ÿ√«¡∫πº‘«‡´≈≈å·µ°µà“ß°—π¥â«¬
·≈–°“√¡’ fimbriae °Á‡ªìπÕ’°‡Àµÿº≈Àπ÷Ëß∑’Ë∑”„Àâ§«“¡
‰¡à™Õ∫πÈ”¢Õß E. coli ‡æ‘Ë¡¢÷Èπ‡™àπ°—π  √“¬ß“π°“√«‘®—¬
‡°’Ë¬«°—∫·ºàπ™’«–¢Õß L. monocytogenes æ∫«à“‡™◊ÈÕ L.

monocytogenes  “¡“√∂‡°“–µ‘¥∫πæ◊Èπº‘««— ¥ÿ‰¥â¥’¬‘Ëß¢÷Èπ
∂â “ Õ¬Ÿà „ πÕ“À“√∑’Ë ¡’ ° √¥Õ–¡‘ ‚π ‡ªì πÕß§å ª √ –°Õ∫
(Chmielewski and Frank, 2003) ·≈–§«“¡‰¡à™Õ∫πÈ”
L. monocytogenes ®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ pH ≈¥≈ß (Briandet
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et al., 1999) §«“¡‰¡à™Õ∫πÈ”¢Õß·∫§∑’‡√’¬Õ“®‡ª≈’Ë¬π
·ª≈ß‰ª‰¥â‡¡◊ËÕ¡’°“√‡®√‘≠·∫∫·ºàπ™’«– C. jejuni ∑’ËÕ¬Ÿà„π
√Ÿª·ºàπ™’«–®–¡’§«“¡‰¡à™Õ∫πÈ”µË”°«à“ C. jejuni ∑’ËÕ¬Ÿà„π
√Ÿª·¢«π≈Õ¬„πÕ“À“√‡À≈« (Dykes et al., 2003) ∑—Èßπ’È
Õ“®‡ªìπ‰ª‰¥â«à“ ‡π◊ËÕß®“° C. jejuni ´÷Ëß¡’§«“¡‰¡à™Õ∫πÈ”
µË” (¥—ß· ¥ß„π Table 1 ¢Õß√“¬ß“π°“√«‘®—¬π’È) ®–µâÕß
ª√—∫µ—«‚¥¬°“√‡ª≈’Ë¬π™π‘¥À√◊ÕÕß§åª√–°Õ∫¢Õß “√∑’ËÕ¬Ÿà
∫πº‘«‡´≈≈å‡æ◊ËÕ∑”„Àâ “¡“√∂‡°“–µ‘¥‰¥â¥’¢÷Èπ ´÷Ëß™π‘¥·≈–
Õß§åª√–°Õ∫¢Õß “√µà“ßÊ ∫πº‘«‡´≈≈å‡À≈à“π’È àßº≈µàÕ
§«“¡‰¡à™Õ∫πÈ”¢Õß‡™◊ÈÕ C. jejuni ¥â«¬ ¥—ß‡§¬¡’√“¬ß“π
°“√«‘®—¬„π∑”πÕß‡¥’¬«°—π«à“‡™◊ÈÕ C. jejuni ∑’Ë∂Ÿ°∑”„Àâ
°≈“¬æ—π∏ÿå·≈–‰¡à “¡“√∂ √â“ß high molecular weight

glycan ∫πº‘«‡´≈≈å‰¥â ®–¡’§«“¡‰¡à™Õ∫πÈ”∑’Ëº‘«‡´≈≈å≈ß
≈¥¥â«¬ (Bacon et al., 2001)

º≈°“√»÷°…“°“√µ°µ–°Õπ√«¡°≈ÿà¡¢Õß‡™◊ÈÕ C.

jejuni, E. coli 0157:H7 ·≈– L. monocytogenes  “¬
æ—π∏ÿå LM18, LM32, LM msu1 ·≈– LM msu2 · ¥ß
„π Table 2 æ∫«à“ C. jejuni ·≈– L. monocytogenes

LM msu2 ¡’°“√µ°µ–°Õπ√«¡°≈ÿà¡ Ÿß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫°“√µ°µ–°Õπ¢Õß‡™◊ÈÕ  E.  coli  0157:H7  ·≈–  L.

monocytogenes  “¬æ—π∏ÿå LM18, LM32, LM msu1

´÷Ëß∫àß™’È«à“‡™◊ÈÕ®ÿ≈‘π∑√’¬å‡À≈à“π’È¡’§«“¡ “¡“√∂„π°“√‡°“–
√«¡°≈ÿà¡°—π‰¥â¥’·≈–Õ“®· ¥ß∂÷ß§«“¡ “¡“√∂„π°“√ √â“ß
·ºàπ™’«–∑’ËÀπ“‰¥â¥’ Õ¬à“ß‰√°Áµ“¡°“√‡°‘¥·ºàπ™’«–¢Õß‡™◊ÈÕ
®ÿ≈‘π∑√’¬å‡ªìπ°√–∫«π°“√∑’Ë¡’§«“¡ —́∫ ấÕπ·≈–Õ“®‡°‘¥
®“°À≈“¬ªí®®—¬ °“√µ°µ–°Õπ√«¡°≈ÿà¡¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å
·µà≈–™π‘¥¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬µà“ßÊ ‡™àπ §ÿ≥ ¡∫—µ‘∑’Ë‡À¡◊Õπ
°—π¢Õßº‘«‡´≈≈å  „π°√≥’∑’Ë¡’®ÿ≈‘π∑√’¬å¡“°°«à“Àπ÷Ëß™π‘¥

Table 1. Relative hydrophobicity of C. jejuni, E. coli 0157:

H7  and  L.  monocytogenes  LM18,  LM32,  LM

msu1 and LM msu2 as determined by microbial

adhesion to hydrocarbon

Microorganism % Hydrophobicity* (Mean±SD)

C. jejuni   4.15±2.47
E. coli 0157:H7 19.30±4.07
L. monocytogenes LM18 12.25±1.11
L. monocytogenes LM32 16.24±0.85
L. monocytogenes msu1   8.05±3.52
L. monocytogenes msu2   3.79±0.57

*Means of four replications

Table 2. Relative aggregation of C. jejuni, E. coli 0157:H7

and L. monocytogenes LM18, LM32, LM msu1

and LM msu2

Microorganism % Aggregation* (Mean±SD)

C. jejuni 45.60±2.55
E. coli 0157:H7 21.25±1.77
L. monocytogenes LM18 12.51±1.13
L. monocytogenes LM32 13.09±2.72
L. monocytogenes LM msu1 31.27±3.63
L. monocytogenes LM msu2 41.22±4.82

*Means of four replications
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(species) æ≈—ßß“π®≈πå (kinetic energy) §ÿ≥ ¡∫—µ‘°“√
‡§≈◊ËÕπ∑’Ë¢Õß‡™◊ÈÕ (motility) ·≈–°“√ºà“‡À≈à“ (mutanta-

tion) (Misawa and Blaser, 2000) ‡¡◊ËÕ®ÿ≈‘π∑√’¬å‡°‘¥°“√
ºà“‡À≈à“∑”„Àâ°“√∑”ß“π¢Õß‚ª√µ’π¿“¬„π‡´≈≈å‡ª≈’Ë¬π‰ª
·≈–Õ“®∑”„Àâ°“√µ°µ–°Õπ√«¡°≈ÿà¡¢Õß‡™◊ÈÕ‡ª≈’Ë¬π·ª≈ß
‰ª‡™àπ°—π ‡™àπ C. jejuni ·≈– E. coli 0157:H7 ∑’Ë‡°‘¥
°“√ºà“‡À≈à“„π¬’π å luxS ´÷Ëß¡’º≈∑”„Àâ¬’π å flaA ∑’Ë∑”
Àπâ“∑’Ë„π°“√ √â“ß‚ª√µ’π flagellin ·≈–°“√‡§≈◊ËÕπ∑’Ë‡°‘¥
°“√ºà“‡À≈à“¥â«¬®÷ß∑”„Àâ°“√‡§≈◊ËÕπ∑’Ë¢Õß‡™◊ÈÕ≈¥≈ß·≈–
°“√µ°µ–°Õπ√«¡°≈ÿà¡≈¥≈ß¥â«¬ (Jeon et al., 2003)

§à“°“√µ°µ–°Õπ√«¡°≈ÿà¡¢Õß‡™◊ÈÕ L. monocyto-

genes ∑—Èß 4  “¬æ—π∏ÿå¡’§«“¡·µ°µà“ß°—π ‚¥¬§à“‡©≈’Ë¬°“√
µ°µ–°Õπ√«¡°≈ÿà¡¢Õß LM18 ·≈– LM32 ¡’§à“ 12.51%

·≈– 13.09% ´÷ËßµË”°«à“ LM msu1 ·≈– LM msu2 ∑’Ë¡’
§à“ 31.27% ·≈– 41.22% µ“¡≈”¥—∫ ¢âÕ¡Ÿ≈π’È‡¡◊ËÕ‡∑’¬∫
°—∫§à“§«“¡‰¡à™Õ∫πÈ”¢Õß  L.  monocytogenes  ∑—Èß  4

 “¬æ—π∏ÿå æ∫«à“ LM18 ·≈– LM32 ¡’§à“§«“¡‰¡à™Õ∫πÈ”
 Ÿß°«à“ LM msu1 ·≈– LM msu2 ·≈–°√≥’‡¥’¬«°—π∑’Ë
πà“ π„® æ∫«à“‡™◊ÈÕ C. jejuni ´÷Ëß¡’§à“§«“¡‰¡à™Õ∫πÈ”µË”
®–¡’§à“°“√µ°µ–°Õπ√«¡°≈ÿà¡ Ÿß ®÷ßÕ“® —ππ‘…∞“π‰¥â«à“
§ÿ≥ ¡∫—µ‘∑“ß‡§¡’°“¬¿“æ¢Õß‡™◊ÈÕ C. jejuni ·≈– L.

monocytogenes ∑’Ë àßº≈„Àâ‡°‘¥§«“¡‰¡à™Õ∫πÈ”∫πº‘«
‡´≈≈å®ÿ≈‘π∑√’¬å Ÿß¢÷ÈπÕ“®®–∑”„Àâ®ÿ≈‘π∑√’¬å™π‘¥π—Èπ¡’§«“¡
 “¡“√∂µ°µ–°Õπ√«¡°≈ÿà¡‰¥â≈¥≈ß

„π°“√∑¥≈Õßπ’Èæ∫«à“‡™◊ÈÕ E. coli 0157:H7 ´÷Ëß¡’
§à“§«“¡‰¡à™Õ∫πÈ”·≈–§à“°“√µ°µ–°Õπ√«¡°≈ÿà¡∑’Ë Ÿß°«à“
L.  monocytogenes ·µà®“°º≈°“√∑¥≈Õß°àÕπÀπâ“π’È
(¢âÕ¡Ÿ≈¬—ß‰¡à‰¥â∑”°“√µ’æ‘¡æå) æ∫«à“ L. monocytogenes

(5 log cell/cm2)  “¡“√∂ √â“ß·ºàπ™’«–∫πæ≈“ µ‘°‰¥â¥’
°«à“ E. coli 0157:H7 (4.4 log cell/cm2) ∑—Èßπ’ÈÕ“®‡ªìπ
‡æ√“–¡’ªí®®—¬Õ◊Ëπ∑’Ë àßº≈µàÕ°“√‡°“–µ‘¥·≈– √â“ß·ºàπ™’«–
¢Õß‡™◊ÈÕ·∫§∑’‡√’¬‡À≈à“π’È¡“°°«à“§«“¡‰¡à™Õ∫πÈ”·≈–°“√
µ°µ–°Õπ√«¡°≈ÿà¡ ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π°“√«‘®—¬¢Õß
§≥–π—°«‘®—¬®“°π‘«´’·≈π¥å´÷Ëß √ÿª«à“§«“¡‰¡à™Õ∫πÈ”¢Õß
‡™◊ÈÕ Streptococcus ‰¡à¡’§«“¡‡°’Ë¬«¢âÕß°—∫§«“¡ “¡“√∂
„π°“√‡°“–µ‘¥∫πº‘«‡À≈Á° ·µπ‡≈  (Flint et al., 1997)

 à«π C. jejuni π—Èπ‰¡àæ∫«à“ “¡“√∂ √â“ß·ºàπ™’«–‰¥â∑’Ë
 ¿“«–·«¥≈âÕ¡µ“¡∏√√¡™“µ‘‰¥â (Trachoo et al., 2002)

 √ÿªº≈°“√∑¥≈Õß

§«“¡‰¡à™Õ∫πÈ”·≈–°“√µ°µ–°Õπ√«¡°≈ÿà¡¢Õß
·∫§∑’‡√’¬ ‡™◊ÈÕ C. jejuni, E. coli 0157:H7 ·≈– L.
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