
°“√§—¥‡≈◊Õ°·∫§∑’‡√’¬®“°∫àÕ‡≈’È¬ß°ÿâß ”À√—∫¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å

‡°«≈’ ®—π∑√åæ—π∏ÿå
1 
 √«‘» ‡ºà“∑Õß»ÿ¢

2 
·≈– «√æ®πå  ÿπ∑√ ÿ¢

3

Abstract
Chanpun, K.1, Powtongsook, S.2 and Suntornsuk, W.1

Bacterial Selection from Shrimp Ponds for Degradation of Organic Matters
Songklanakarin J. Sci. Technol., 2007, 29(1) : 89-99

Accumulation of ammonia, nitrite and hydrogen sulfide in a shrimp pond is generally caused by

incomplete degradation of residual organic matters from overfeeding and from organic wastes released by

shrimps. The phenomenon affects shrimp growth and survival rate. The objectives of this investigation were

to screen for a bacterial strain able to digest organic residues and to evaluate the changes of residues by

bacterial activities under natural conditions. The results from this work showed that the isolated strain,

Bacillus cereus S1, had the highest protease activity (57.1 U/ml) with the presence of glucoamylase and lipase

activities (4.5 and 0.13 U/ml, respectively).  Under an aseptic condition in 1-L flasks containing seawater with

0.1% shrimp feed, B. cereus S1 degraded organic matters and significantly reduced chemical oxygen demand

(COD) (70.8%).   An amount of ammonia-nitrogen was increased during the first 5 days of incubation due to

the degradation of organic compounds in shrimp feed.  However, it declined afterward with nitrate-nitrogen

increase and unchanged nitrite-nitrogen content.  Under natural conditions in 10-L glass jars containing

seawater with 0.05% shrimp feed and 0.05% sediment, B. cereus S1 and a commercial bacterial product

(Inpicin-G) could reduce COD (4.5% and 15.8%, respectively) and biochemical oxygen demand (BOD) (35.1

and 11.4%, respectively). However, similar changes of  ammonia-nitrogen, nitrate-nitrogen and nitrite-nitrogen
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Bacterial Selection from Shrimp Ponds for Degradation of Organic Matters

Chanpun, K., et al.

ªí®®ÿ∫—π°“√‡≈’È¬ß°ÿâß‰¥âæ—≤π“‡ªìπÕ“™’æ ‚¥¬‡≈’È¬ß¡“°
„π·∂∫®—ßÀ«—¥µ“¡·π«™“¬Ωíòß∑–‡≈‡™àπ √–¬Õß ©–‡™‘ß‡∑√“
‡æ™√∫ÿ√’  ¡ÿ∑√ ß§√“¡  ¡ÿ∑√ “§√ π§√»√’∏√√¡√“™ ™ÿ¡æ√
°√–∫’Ë·≈–æ—ßß“ ‡ªìπµâπ °“√‡≈’È¬ß°ÿâßπ”√“¬‰¥â‡¢â“ª√–‡∑»ªï
≈–‰¡àµË”°«à“ 60,000 ≈â“π∫“∑ §‘¥‡ªìπª√‘¡“≥ 360,000 ‡¡-
µ√‘°µ—π/ªï ‡°‘¥°“√°√–®“¬√“¬‰¥â Ÿà‡°…µ√°√°«à“ 33,000

§√—«‡√◊Õπ ( ”π—°ß“π‡»√…∞°‘®°“√‡°…µ√, 2548) ‡¡◊ËÕ
‡°…µ√°√¡’§«“¡ π„®„π¥â“π°“√‡≈’È¬ß·≈–°“√º≈‘µ°ÿâß‡æ‘Ë¡
¡“°¢÷Èπ °àÕ„Àâ‡°‘¥ªí≠À“µ“¡¡“‡™àπ ªí≠À“¥â“π ‘Ëß·«¥≈âÕ¡
¡’°“√∫ÿ°√ÿ°æ◊Èπ∑’ËªÉ“™“¬‡≈π °“√„™â¬“·≈– “√‡§¡’„π°“√‡≈’È¬ß
°ÿâß·≈–°“√ª≈àÕ¬¢Õß‡ ’¬ ( “√Õ‘π∑√’¬å∑’Ë‡À≈◊Õ„π∫àÕ‡≈’È¬ß
°ÿâß) ®“°∫àÕ Ÿà·À≈àßπÈ”

contents in water samples were observed. The results indicate that this selected bacterium could reduce orga-

nic compound accumulations on a laboratory scale. In addition, the strain did not produce any enterotoxins

compared to a toxin standard. Therefore, the bacterium, Bacillus cereus S1, could be applied to decrease

organic matters accumulated in shrimp pond without any harm to shrimps or consumers.
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°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å®“°Õ“À“√°ÿâß·≈–¢Õß‡ ’¬®“°°ÿâß„π∫àÕ‡≈’È¬ß°ÿâß∑’Ë‰¡à ¡∫Ÿ√≥å °àÕ„Àâ‡°‘¥·Õ¡‚¡‡π’¬

‰π‰µ√∑å·≈–‰Œ‚¥√‡®π´—≈‰ø¥å ´÷Ëß àßº≈°√–∑∫µàÕÕ—µ√“°“√‡®√‘≠·≈–°“√Õ¬Ÿà√Õ¥¢Õß°ÿâß ß“π«‘®—¬π’È∑”°“√§—¥‡≈◊Õ°

®ÿ≈‘π∑√’¬å„π∫àÕ‡≈’È¬ß°ÿâß∑’Ë “¡“√∂¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å·≈–»÷°…“°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å‚¥¬®ÿ≈‘π∑√’¬å„π√–¥—∫ÀâÕß

ªØ‘∫—µ‘°“√ ®“°°“√»÷°…“æ∫«à“·∫§∑’‡√’¬ “¬æ—π∏ÿå Bacillus cereus S1 ´÷Ëß§—¥‡≈◊Õ°®“°πÈ”„π∫àÕ‡≈’È¬ß°ÿâß

„Àâ°‘®°√√¡¢Õß‡Õπ‰´¡å‚ª√µ‘‡Õ  Ÿß§◊Õ 57.1 Àπà«¬/¡≈. ·≈–æ∫°‘®°√√¡°≈Ÿ‚§Õ–‰¡‡≈ ·≈–‰≈‡ª  (4.5 ·≈– 0.13

Àπà«¬/¡≈. µ“¡≈”¥—∫) ‡¡◊ËÕ„™â B. cereus S1 ¬àÕ¬Õ“À“√°ÿâß 0.1% „π ¿“æª≈Õ¥‡™◊ÈÕ„πø≈“ °å¢π“¥ 1 ≈‘µ√∑’Ë¡’πÈ”

∑–‡≈ æ∫«à“§à“ COD „ππÈ”≈¥≈ß 70.8% ¢≥–∑’Ëª√‘¡“≥·Õ¡‚¡‡π’¬‡æ‘Ë¡¢÷Èπ„π™à«ß 5 «—π·√° ‡π◊ËÕß®“°°“√¬àÕ¬

 ≈“¬ “√Õ‘π∑√’¬å®“°Õ“À“√°ÿâß À≈—ß®“°π—Èπª√‘¡“≥·Õ¡‚¡‡π’¬®–≈¥≈ß·≈–ª√‘¡“≥‰π‡µ√∑‡æ‘Ë¡¢÷Èπ ¢≥–∑’Ëª√‘¡“≥

‰π‰µ√∑å¡’°“√ – ¡·≈–‡ª≈’Ë¬π·ª≈ßπâÕ¬¡“°  ”À√—∫°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å®“°Õ“À“√°ÿâß 0.05% „π∫àÕ®”≈Õß¢π“¥

10 ≈‘µ√∑’Ë¡’πÈ”∑–‡≈·≈–µ–°Õπ¥‘π 0.05% ‚¥¬‡ª√’¬∫‡∑’¬∫·∫§∑’‡√’¬∑’Ë§—¥·¬°‰¥â°—∫®ÿ≈‘π∑√’¬å∑’Ë®”Àπà“¬∑“ß°“√§â“ (Õ‘π-

æ‘´‘π-®’)  æ∫«à“·∫§∑’‡√’¬ B. cereus S1 ·≈–Õ‘πæ‘´‘π-®’ “¡“√∂≈¥§à“ COD „ππÈ”∫àÕ‡≈’È¬ß°ÿâß‡∑à“°—∫ 4.5 ·≈– 15.8%

µ“¡≈”¥—∫  ¢≥–∑’Ë·∫§∑’‡√’¬∑—Èß Õß≈¥§à“ BOD 35.1 ·≈– 11.4% µ“¡≈”¥—∫ ·µà°“√‡ª≈’Ë¬π·ª≈ß¢Õß “√ª√–°Õ∫

‰π‚µ√‡®π¡’§à“„°≈â‡§’¬ß°—π ®–‡ÀÁπ«à“·∫§∑’‡√’¬ B. cereus S1 ∑’Ë§—¥·¬°‰¥â “¡“√∂≈¥°“√ – ¡¢Õß “√Õ‘π∑√’¬å„π

 ¿“æ§≈â“¬∫àÕ‡≈’È¬ß°ÿâß„πÀâÕßªØ‘∫—µ‘°“√ πÕ°®“°π’È·∫§∑’‡√’¬¥—ß°≈à“«‰¡àº≈‘µ “√æ‘…∑’Ë‰¡à°àÕ„Àâ‡°‘¥‚√§∑“ß‡¥‘π

Õ“À“√„π§π·≈–‰¡à°àÕº≈‡ ’¬µàÕ°ÿâß ¥—ßπ—Èπ B. cereus S1 πà“®–π”‰ªª√–¬ÿ°µå„™â„π∫àÕ‡≈’È¬ß°ÿâßµ“¡∏√√¡™“µ‘‰¥â

ªí≠À“¥â“π ‘Ëß·«¥≈âÕ¡π—∫«à“‡ªìπªí≠À“„À≠à∑’Ë§«√
‰¥â√—∫°“√·°â‰¢‚¥¬‡©æ“–ªí≠À“¥â“π°“√∫”∫—¥¢Õß‡ ’¬¿“¬
„π∫àÕ‡≈’È¬ß°ÿâß ‡æ√“–¢Õß‡ ’¬∑’Ë‡°‘¥¢÷Èπ¿“¬„π∫àÕ®– àßº≈
°√–∑∫µàÕ§ÿ≥¿“æπÈ”„π∫àÕ‡≈’È¬ß°ÿâß ‡¡◊ËÕ§ÿ≥¿“æπÈ”„π∫àÕ
‡≈’È¬ß°ÿâß¡’°“√‡ª≈’Ë¬π·ª≈ß®–∑”„ÀâÕ—µ√“°“√‡®√‘≠·≈–Õ—µ√“
°“√Õ¬Ÿà√Õ¥¢Õß°ÿâß≈¥≈ß  πÕ°®“°π’È°“√ª≈àÕ¬πÈ”®“°∫àÕ‡≈’È¬ß
°ÿâß∑’Ë¡’¢Õß‡ ’¬≈ß Ÿà·À≈àßπÈ”∏√√¡™“µ‘®–‡°‘¥º≈°√–∑∫µàÕ
 ‘Ëß·«¥≈âÕ¡ ‡æ√“–¢Õß‡ ’¬„π∫àÕ°ÿâß¡’ª√‘¡“≥ BOD (bio-

chemical oxygen demand) ª√‘¡“≥ TSS (total suspen-

ded solid) ·≈–¡’ª√‘¡“≥·Õ¡‚¡‡π’¬‰π‚µ√‡®π Ÿß ¡’º≈µàÕ
§«“¡‡ªìπæ‘…¢Õß —µ«åπÈ” (ª√–®«∫, 2527)

„πªí®®ÿ∫—π«‘∏’°“√°”®—¥¢Õß‡ ’¬„π∫àÕ‡≈’È¬ß°ÿâß¡’À≈“¬
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«‘∏’ Õ“∑‘ °“√„™â “√‡§¡’™à«¬°”®—¥ “√Õ‘π∑√’¬å ·µà«‘∏’π’È∑”
„Àâ‡°‘¥°“√µ°§â“ß·≈–°“√ – ¡¢Õß “√‡§¡’ (Chanratcha-

kool et al, 1994) °“√„™â√–∫∫°“√°√Õß·≈–°“√∫”∫—¥‚¥¬
«‘∏’ÕÕ°´‘‡¥™—Ëπ (æÿ∑∏, 2543) ´÷Ëß«‘∏’π’È‡À¡“– ”À√—∫√–∫∫
ªî¥∑’Ë¡’°“√π”πÈ”°≈—∫¡“„™â„À¡à °“√„™â·∫§∑’‡√’¬„π°“√∫”-
∫—¥¢Õß‡ ’¬„π∫àÕ‡≈’È¬ß°ÿâßπ—∫‡ªìπÕ’°«‘∏’Àπ÷Ëß∑’Ë‰¥â√—∫§«“¡π‘¬¡
®“°‡°…µ√°√ºŸâ‡≈’È¬ß°ÿâß ‡π◊ËÕß®“°‡ªìπ«‘∏’∑’Ë‰¡à°àÕ„Àâ‡°‘¥
 “√‡§¡’µ°§â“ß·≈–‰¡à àßº≈°√–∑∫µàÕ ‘Ëß·«¥≈âÕ¡  Õ¬à“ß‰√
°Áµ“¡·∫§∑’‡√’¬¥—ß°≈à“«∑’Ë¢“¬µ“¡∑âÕßµ≈“¥¡—°µâÕßπ”‡¢â“
®“°µà“ßª√–‡∑»  àßº≈„Àâª√–‡∑» Ÿ≠‡ ’¬‡ß‘πµ√“‡ªìπ®”π«π
¡“° ¥—ßπ—Èπ°“√§—¥‡≈◊Õ°·∫§∑’‡√’¬‡æ◊ËÕ„™â¬àÕ¬ ≈“¬ “√Õ‘π-
∑√’¬å„π∫àÕ‡≈’È¬ß°ÿâß‰¥â„πª√–‡∑»®–™à«¬≈¥°“√π”‡¢â“ ‘π§â“
®“°µà“ßª√–‡∑» πÕ°®“°π’È·∫§∑’‡√’¬∑’Ë§—¥‡≈◊Õ°‰¥âÕ“®¡’
§ÿ≥ ¡∫—µ‘∑’Ë¥’°«à“·∫§∑’‡√’¬®“°µà“ßª√–‡∑» ‡π◊ËÕß®“°‡ªìπ
®ÿ≈‘π∑√’¬å∑’Ë¡’ ¿“«–°“√‡®√‘≠‡µ‘∫‚µ‡À¡“–°—∫ ¿“«–·«¥-
≈âÕ¡„πª√–‡∑»‰∑¬

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

«—µ∂ÿ¥‘∫·≈–Õÿª°√≥å

∑”°“√‡°Á∫µ—«Õ¬à“ßπÈ”∑–‡≈·≈–µ–°Õπ¥‘π„π∫àÕ
‡≈’È¬ß°ÿâß ®”π«π 10 µ—«Õ¬à“ß ®“°·À≈àßµà“ßÊ ¥—ßπ’È ∫àÕ∫”-
∫—¥§ÿ≥¿“æπÈ”∑–‡≈¢Õß√–∫∫À¡ÿπ‡«’¬ππÈ”·∫∫ªî¥µà“ßÊ¢Õß
Àπà«¬ªÆ‘∫—µ‘°“√‡∑§‚π‚≈¬’™’«¿“æ∑“ß∑–‡≈ (¿“§«‘™“«‘∑¬“-
»“ µ√å∑“ß∑–‡≈ §≥–«‘∑¬“»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“-
≈—¬) ·≈–∫àÕ‡≈’È¬ß°ÿâß (µ.°√–‚ ¡ Õ.‡¡◊Õß ®.æ—ßß“)

                «‘∏’°“√∑¥≈Õß

1. °“√§—¥‡≈◊Õ°·∫§∑’‡√’¬¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å‡∫◊ÈÕßµâπ

°“√§—¥‡≈◊Õ°·∫§∑’‡√’¬¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å‡∫◊ÈÕßµâπ
‚¥¬π”µ—«Õ¬à“ß∑—ÈßÀ¡¥¡“µ√«®π—∫®”π«π·∫§∑’‡√’¬∑—Èß
À¡¥¥â«¬«‘∏’ total plate count ∫πÕ“À“√ nutrient agar

(NA) ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 30oC ‡ªìπ‡«≈“ 24-48 ™—Ë«‚¡ß ®“°
π—Èπ∑”°“√§—¥‡≈◊Õ°·∫§∑’‡√’¬„π°≈ÿà¡ heterotrophic bacteria

‚¥¬§—¥‡≈◊Õ°·∫§∑’‡√’¬∑’Ë¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å (‚ª√µ’π ·ªÑß
·≈–‰¢¡—π) ®“°°“√‡°‘¥«ß„ √Õ∫‚§‚≈π’∫πÕ“À“√ skim

milk agar ·≈– starch agar (Atlas,1995) ·≈–‡°‘¥µ–°Õπ

¢ÿàπ¢“«√Õ∫‚§‚≈π’∫πÕ“À“√ Tween 80 agar (Atlas,1995)

·≈–»÷°…“°‘®°√√¡‡Õπ‰´¡å∑’Ë¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å ‚¥¬°“√
«‘‡§√“–Àå°‘®°√√¡¢Õß‡Õπ‰´¡å‚ª√µ‘‡Õ  (Keay ·≈– Wildi,

1970) (1 Àπà«¬°‘®°√√¡‡Õπ‰´¡å‚ª√µ‘‡Õ  (U) À¡“¬∂÷ß
§«“¡ “¡“√∂¢Õß‡Õπ‰´¡å„π°“√¬àÕ¬ ≈“¬‡§´’π‰¥â°√¥
Õ–¡‘‚π‰∑‚√´’π 1 ‰¡‚§√°√—¡ „π‡«≈“ 1 π“∑’ ¿“¬„µâ ¿“«–
∑’Ë„™â∑¥ Õ∫ (370C)) ‡Õπ‰´¡å°≈Ÿ‚§Õ–‰¡‡≈  (Bernfeld,

1955) 1 Àπà«¬‡Õπ‰´¡å°≈Ÿ‚§Õ–‰¡‡≈  (U) À¡“¬∂÷ß§«“¡
 “¡“√∂¢Õß‡Õπ‰´¡å„π°“√¬àÕ¬·ªÑß‰¥â‡ªìππÈ”µ“≈°≈Ÿ‚§  1

‰¡‚§√°√—¡ „π‡«≈“ 1 π“∑’ ¿“¬„µâ ¿“«–∑’Ë„™â∑¥ Õ∫
(500C)) ·≈–‡Õπ‰´¡å‰≈‡ª  (Horani, 1996) (1 Àπà«¬
‡Õπ‰´¡å‰≈‡ª  (U) À¡“¬∂÷ß§«“¡ “¡“√∂¢Õß‡Õπ‰´¡å„π
°“√¬àÕ¬πÈ”¡—π¡–°Õ°‰¥â‡ªìπ°√¥‰¢¡—π„π√Ÿª¢Õß°√¥‚Õ‡≈Õ‘°
1 ‰¡‚§√‚¡≈ „π‡«≈“ 1 π“∑’ ¿“¬„µâ ¿“«–∑’Ë„™â∑¥ Õ∫
(300C)) ‚¥¬‡≈’È¬ß·∫§∑’‡√’¬„πÕ“À“√°ÿâß (CP 9004 S ∫√‘…—∑
‚¿§¿—≥±åÕ–§«Õ‡∑§ ®”°—¥) 1% „ππÈ”∑–‡≈∑’Ë§«“¡‡§Á¡ 20

 à«π„πæ—π (ppt) ª√‘¡“µ√ 200 ¡≈. „πø≈“ °å¢π“¥ 500

¡≈. „π ¿“æª≈Õ¥‡™◊ÈÕ‡≈’È¬ß¿“¬„µâ ¿“«– 30oC ‡¢¬à“¥â«¬
§«“¡‡√Á«√Õ∫ 200 √Õ∫/π“∑’ ‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß ‡°Á∫
µ—«Õ¬à“ß∑ÿ°Ê 6 ™—Ë«‚¡ß‡æ◊ËÕ«‘‡§√“–Àå°‘®°√√¡¢Õß‡Õπ‰´¡å
µà“ß Ê ‚¥¬¡’·∫§∑’‡√’¬  Bacillus subtilis TISTR 008  ·≈–
Bacillus licheniformis TISTR 1010 (‰¥â√—∫§«“¡
Õπÿ‡§√“–Àå®“°¿“§«‘™“®ÿ≈™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å ¡À“-
«‘∑¬“≈—¬‡∑§‚π‚≈¬’ æ√–®Õ¡‡°≈â“∏π∫ÿ√’) ‡ªìπ·∫§∑’‡√’¬
 “¬æ—π∏ÿåÕâ“ßÕ‘ß

2. °“√æ‘ Ÿ®πå‡Õ°≈—°…≥å·∫§∑’‡√’¬∑’Ë§—¥‡≈◊Õ°‰¥â

°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å·∫§∑’‡√’¬∑’Ë§—¥‡≈◊Õ°‰¥â∑”‚¥¬
»÷°…“≈—°…≥–∑“ß —≥∞“π«‘∑¬“ ∑¥ Õ∫∑“ß™’«‡§¡’‡∫◊ÈÕßµâπ
(Sneath et al, 1986) ·≈–„™â™ÿ¥∑¥ Õ∫ API 50 (bioMe-

rieux,France) πÕ°®“°π’È«‘‡§√“–Àå≈”¥—∫π‘«§≈’‚Õ‰∑¥å
¢Õß¬’π 16S rRNA ¢Õßº≈º≈‘µ PCR ∑’Ë‰¥â®“°°“√ °—¥
DNA¢Õß·∫§∑’‡√’¬ ‚¥¬„™â Forward primer GAG TTT

GAT CAT GGC TCA G-3' ·≈– Reverse primer §◊Õ 5'
-CGG TTA CCT TGT TAC GAC TT-3' ¥â«¬ PCR

Amplification kit (Takara Mirus Bio, U.S.A.) ·≈– Taq

Dye Deoxyterminator cycle sequencing kit (Applied

Biosystems, USA) (Sambrook et al, 1989; Innis ·≈–
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Gelfand, 1990) ‡ª√’¬∫‡∑’¬∫≈”¥—∫‡∫ ¥—ß°≈à“«°—∫≈”¥—∫
‡∫ Õ◊Ëπ Ê „π∞“π¢âÕ¡Ÿ≈ GenBank ¢Õß National Center

for Biotechnology Information (NCBI) ‚¥¬„™â‚ª√·°√¡
BLAST (www.ncbi.nlm.nih.gov/BLAST)

3. °“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å„π

    ¿“«–∫àÕ°ÿâß®”≈Õß‚¥¬„™â·∫§∑’‡√’¬∑’Ë§—¥·¬°‰¥â

3.1. °“√∑¥ Õ∫‡∫◊ÈÕßµâπ‚¥¬„ àÕ“À“√°ÿâß 0.1% ≈ß
„πø≈“ °å¢π“¥ 1000 ¡≈. ∑’Ë¡’πÈ”∑–‡≈§«“¡‡§Á¡ 20  à«π
„πæ—π §«“¡‡ªìπ°√¥-¥à“ß 7.5-8.0 ª√‘¡“µ√ 500 ¡≈. ºà“π
°“√¶à“‡™◊ÈÕ ·≈â«‡µ‘¡·∫§∑’‡√’¬∑’Ë§—¥‡≈◊Õ°‰¥â Õ“¬ÿ 18 ™—Ë«‚¡ß
∑’Ë‡≈’È¬ß„πÕ“À“√ nutrient broth ®”π«π 2x108 CFU ‡≈’È¬ß
„π ¿“«– 30oC ·≈–„ÀâÕ“°“» (ª√–¡“≥ 5-7 ¡°.O

2
/≈‘µ√)

ºà“π°“√°√Õß¥â«¬‡¬◊ËÕ‡¡¡‡∫√π¢π“¥ 0.22 ‰¡§√Õπ ·≈–
ªî¥Ω“ π‘∑ ‡ªìπ‡«≈“ 7 «—π ‡°Á∫µ—«Õ¬à“ß∑ÿ°«—π‡æ◊ËÕ«‘‡§√“–Àå
ååª√‘¡“≥ “√ª√–°Õ∫‰π‚µ√‡®π (·Õ¡‚¡‡π’¬ ‰π‡µ√∑·≈–
‰π‰µ√∑å) ‚¥¬°“√«‘‡§√“–Àå·Õ¡‚¡‡π’¬·≈–‰π‰µ√∑å ¥—¥·ª≈ß
®“°«‘∏’¢Õß Stickland ·≈– Parsons (1972) ‚¥¬°“√
«‘‡§√“–Àå·Õ¡‚¡‡π’¬„™â “√≈–≈“¬µ—«Õ¬à“ß 5 ¡≈. º ¡°—∫
 “√≈–≈“¬ phenol 10% ª√‘¡“µ√ 0.2 ¡≈.·≈– “√≈–≈“¬
sodium nitroprusside 0.5% ª√‘¡“µ√ 0.2 ¡≈.·≈– “√≈–-
≈“¬ oxidizing ª√‘¡“µ√ 0.5 ¡≈.·≈â««—¥§à“°“√¥Ÿ¥°≈◊π§≈◊Ëπ
· ß∑’Ë§«“¡¬“«§≈◊Ëπ 640 π“‚π‡¡µ√‡ª√’¬∫‡∑’¬∫°—∫ “√≈–-
≈“¬¡“µ√∞“π¢Õß·Õ¡‚¡‡π’¬¡´—≈‡øµ  à«π°“√«‘‡§√“–Àå‰π-
‰µ√∑å„™â “√≈–≈“¬µ—«Õ¬à“ß 5 ¡≈. º ¡°—∫ “√≈–≈“¬ sul-

phanilamide 1% ª√‘¡“µ√ 0.1 ¡≈. ·≈– “√≈–≈“¬ N-(1-

naphthyl)-ethylenediamine dihydrochloride 0.1%

ª√‘¡“µ√ 0.1 ¡≈. ·≈â««—¥§à“°“√¥Ÿ¥°≈◊π§≈◊Ëπ· ß∑’Ë§«“¡¬“«
§≈◊Ëπ 543 π“‚π‡¡µ√‡ª√’¬∫‡∑’¬∫°—∫ “√≈–≈“¬¡“µ√∞“π
¢Õß‚´‡¥’¬¡‰π‰µ√∑å °“√«‘‡§√“–Àå‰π‡µ√∑„™â™ÿ¥∑¥ Õ∫
Spectroquant Nitrate Test (Merck, Germany) ª√‘¡“≥
 “√Õ‘π∑√’¬å (COD; APHA, 1995)  ·≈–∑¥ Õ∫°“√º≈‘µ
 “√æ‘…‡∫◊ÈÕßµâπ¢Õß·∫§∑’‡√’¬„ππÈ”µ—«Õ¬à“ß¥â«¬™ÿ¥∑¥ Õ∫
Bacillus Diarrhoeal Enterotoxin Visual Immunoassay

(TECRA International, Australia) ´÷Ëß„™âÀ≈—°°“√¢Õß
ELISA „π°“√µ√«®«—¥ Enterotoxin ∑’Ëº≈‘µ®“°·∫§∑’‡√’¬
´÷Ëß‡ªìπ§à“∑’Ë«—¥®“°°“√¥Ÿ¥°≈◊π§≈◊Ëπ· ß (optical density)

∑’Ë 414 π“‚π‡¡µ√‡ª√’¬∫‡∑’¬∫°—∫§à“ “√æ‘…¡“µ√∞“π æ√âÕ¡

°—ππ’È∑”™ÿ¥§«∫§ÿ¡∑’Ë¡’πÈ”∑–‡≈·≈–Õ“À“√°ÿâß∑’Ëºà“π°“√¶à“‡™◊ÈÕ
‰¡à‡µ‘¡·∫§∑’‡√’¬ ·≈–¡’ ¿“«–°“√∑¥≈ÕßÕ◊Ëπ Ê ‡À¡◊Õπ°—π
°—∫µ—«Õ¬à“ß (∑”°“√∑¥≈Õß®”π«π 3 ´È”)

3.2. °“√∑¥ Õ∫„π∫àÕ‡≈’È¬ß°ÿâß®”≈Õß„πÀâÕßªØ‘∫—µ‘
°“√ ‚¥¬„™â‚À≈·°â«¢π“¥ 10 ≈‘µ√∑’Ë„ àÕ“À“√°ÿâß 0.05% ·≈–
µ–°Õπ¥‘π 0.05% (‡µ√’¬¡‚¥¬Õ∫µ–°Õπ¥‘π®“°∫àÕ°ÿâß„Àâ
·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 105oC ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß ·≈–∫¥„Àâ≈–‡Õ’¬¥)

„ππÈ”∑–‡≈§«“¡‡§Á¡ 20  à«π„πæ—π §«“¡‡ªìπ°√¥-¥à“ß 7.5-

8.0 ª√‘¡“µ√ 5 ≈‘µ√ „™â ¿“«–°“√‡≈’È¬ß 30oC ·≈–„ÀâÕ“°“»
(ª√–¡“≥ 5-7 ¡°.O

2
/≈‘µ√) ‡ªìπ‡«≈“ 14 «—π ‚¥¬„™â·∫§

∑’‡√’¬∑’Ë§—¥‡≈◊Õ°‰¥â®”π«π 2x109 CFU ‡ª√’¬∫‡∑’¬∫º≈‘µ-
¿—≥±å®ÿ≈‘π∑√’¬å∑“ß°“√§â“ (Õ‘πæ‘´‘π-®’,∫√‘…—∑ ´’‡Õ¡´’ ®”-
°—¥) ®”π«π 2x109 CFU ‚¥¬¡’™ÿ¥§«∫§ÿ¡§◊ÕπÈ”∑–‡≈∑’Ë¡’
µ–°Õπ¥‘π·≈–Õ“À“√°ÿâß‡À¡◊Õπ°—π·µà‰¡à¡’°“√‡µ‘¡·∫§∑’‡√’¬
∑”°“√‡°Á∫µ—«Õ¬à“ßπÈ”∑ÿ°«—π‡æ◊ËÕ∑¥ Õ∫ª√‘¡“≥ “√ª√–°Õ∫
‰π‚µ√‡®π (·Õ¡‚¡‡π’¬ ‰π‡µ√∑·≈–‰π‰µ√∑å) ª√‘¡“≥
‚ª√µ’π (Bradford, 1975) ª√‘¡“≥ “√Õ‘π∑√’¬å (COD) §à“
BOD (APHA, 1995) ·≈–°“√º≈‘µ “√æ‘…‡∫◊ÈÕßµâπ¢Õß
·∫§∑’‡√’¬ (∑”°“√∑¥≈Õß®”π«π 3 ´È”)

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

1. °“√§—¥·¬°·≈–°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å·∫§∑’‡√’¬¬àÕ¬ ≈“¬

    “√Õ‘π∑√’¬å‡∫◊ÈÕßµâπ

     ®”π«π·∫§∑’‡√’¬„πµ—«Õ¬à“ßπÈ”∑–‡≈·≈–µ–°Õπ¥‘π
®“°∫àÕ‡≈’È¬ß°ÿâß 10 µ—«Õ¬à“ß¡’ª√‘¡“≥·µ°µà“ß°—πÕ¬Ÿà„π™à«ß
√–À«à“ß 1.4x102- 9.5x103 CFU/¡≈. À√◊Õ CFU/°√—¡ ´÷Ëß
‡ªìπª√‘¡“≥‡™◊ÈÕ„π∏√√¡™“µ‘∑’Ëæ∫„π∫√‘‡«≥∫àÕ°ÿâß πÕ°®“°
π’È®”π«π·∫§∑’‡√’¬¬—ß¢÷Èπ°—∫§«“¡ –Õ“¥¢Õß∫àÕ‡≈’È¬ß°ÿâßÕ’°
¥â«¬ ∂â“ª√‘¡“≥‡™◊ÈÕ„π∏√√¡™“µ‘∑’Ëæ∫„π∫√‘‡«≥∫àÕ°ÿâß¡’
¡“°°«à“π’ÈÕ“®· ¥ß∂÷ß§ÿ≥¿“æπÈ”À√◊Õ¥‘π¢Õß∫àÕ°ÿâß‰¡à¥’ ‰¡à
‡À¡“– ¡µàÕ°“√‡≈’È¬ß°ÿâß§◊ÕÕ“® àßº≈„Àâ°ÿâß‡°‘¥‚√§‰¥â ( √«‘»,
2541)

 ”À√—∫°“√¬àÕ¬ ≈“¬‚ª√µ’π∫π skim milk agar

°“√¬àÕ¬·ªÑß∫π starch agar ·≈–°“√¬àÕ¬‰¢¡—π∫π Tween

80 agar ‡æ◊ËÕ§—¥‡≈◊Õ°·∫§∑’‡√’¬®“°µ—«Õ¬à“ßπÈ”·≈–µ–°Õπ
¥‘π∑—ÈßÀ¡¥ æ∫·∫§∑’‡√’¬®”π«π 13  “¬æ—π∏ÿå· ¥ß≈—°…≥–
∑’Ë¥’∫πÕ“À“√§—¥‡≈◊Õ°¥—ß°≈à“« ‚¥¬·∫§∑’‡√’¬ “¬æ—π∏ÿå S1



«.  ß¢≈“π§√‘π∑√å «∑∑.
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-
 

°.æ. 2550
°“√§—¥‡≈◊Õ°·∫§∑’‡√’¬®“°∫àÕ‡≈’È¬ß°ÿâß ”À√—∫¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å

                                        ‡°«≈’ ®—π∑√åæ—π∏ÿå ·≈–§≥–93

 √â“ß∫√‘‡«≥„ √Õ∫‚§‚≈π’∫πÕ“À“√ skim milk agar ‰¥â
¥’∑’Ë ÿ¥  ·∫§∑’‡√’¬ “¬æ—π∏ÿå SK4 ·≈– S5  √â“ß∫√‘‡«≥„ 
√Õ∫‚§‚≈π’∫πÕ“À“√ starch agar ‰¥â¥’∑’Ë ÿ¥ √«¡∑—Èß √â“ß
µ–°Õπ¢ÿàπ¢“«√Õ∫‚§‚≈π’∫πÕ“À“√ Tween 80 agar

πÕ°®“°π’È ·∫§∑’‡√’¬ “¬æ—π∏ÿå PW1 ·≈– S3  √â“ß
∫√‘‡«≥„ √Õ∫‚§‚≈π’∫πÕ“À“√ skim milk agar ·≈– starch

agar ‰¥â¥’ ·≈– √â“ßµ–°Õπ¢ÿàπ¢“«√Õ∫‚§‚≈π’∫πÕ“À“√
Tween 80 agar (Table 1) ∑—Èßπ’È·∫§∑’‡√’¬ “¬æ—π∏ÿåÕâ“ßÕ‘ß
∑—Èß Õß “¬æ—π∏ÿå (B. subtilis TISTR 008 ·≈– B.licheni-

formis TISTR 1010)  √â“ß∫√‘‡«≥„ ·≈– √â“ßµ–°Õπ¢ÿàπ
¢“«√Õ∫‚§‚≈π’∫πÕ“À“√‰¥â‡™àπ°—π ¥—ßπ—Èπ®÷ß§—¥‡≈◊Õ°·∫§-
∑’‡√’¬∑—Èß 5  “¬æ—π∏ÿå¢â“ßµâπ‡æ◊ËÕ»÷°…“°“√º≈‘µ‡Õπ‰´¡å‚ª√-
µ‘‡Õ  ‡Õπ‰´¡å°≈Ÿ‚§Õ–‰¡‡≈ ·≈–‡Õπ‰´¡å‰≈‡ª „πÕ“À“√πÈ”
∑–‡≈´÷Ëß¡’Õ“À“√°ÿâß 1% º≈°“√»÷°…“æ∫«à“·∫§∑’‡√’¬∑—Èß
À¡¥¡’°“√‡®√‘≠Õ¬à“ß√«¥‡√Á«‡¢â“ Ÿà™à«ß log phase „π™—Ë«‚¡ß∑’Ë
6-24 À≈—ß®“°π—Èπ®–‡¢â“ Ÿà™à«ß stationary phase ®“° Table-

2 æ∫«à“·∫§∑’‡√’¬ “¬æ—π∏ÿå S1 ¡’°‘®°√√¡¢Õß‡Õπ‰´¡å‚ª√-
µ‘‡Õ  Ÿß ÿ¥ (57.1 Àπà«¬/¡≈.)  Õ¥§≈âÕß°—∫º≈°“√¬àÕ¬
‚ª√µ’π∫π skim milk agar ·µà ”À√—∫°“√º≈‘µ‡Õπ‰´¡å
°≈Ÿ‚§Õ–‰¡‡≈  æ∫«à“·∫§∑’‡√’¬ “¬æ—π∏ÿåÕâ“ßÕ‘ß B. subtilis

TISTR 008 ·≈– B. licheniformis TISTR 1010 º≈‘µ‰¥â
 Ÿß°«à“·∫§∑’‡√’¬∑’Ë§—¥‡≈◊Õ°∑—Èß 5  “¬æ—π∏ÿå πÕ°®“°π’È
‡Õπ‰´¡å‰≈‡ª ®“°·∫§∑’‡√’¬∑—Èß 7  “¬æ—π∏ÿåº≈‘µ‰¥â‰¡à¥’π—°
‡π◊ËÕß®“°Õ“À“√°ÿâß¡’ª√‘¡“≥‰¢¡—πµË” (¬πµå, 2529) ́ ÷ËßÕ“®
‰¡à‡æ’¬ßæÕ„π°“√‡Àπ’Ë¬«π”„Àâ·∫§∑’‡√’¬º≈‘µ‡Õπ‰´¡åÀ√◊Õ
º≈‘µ‡Õπ‰´¡åπâÕ¬ ¥—ßπ—Èπ·∫§∑’‡√’¬ “¬æ—π∏ÿå S1 ¡’°‘®°√√¡
¢Õß‡Õπ‰´¡å‚ª√µ‘‡Õ  Ÿß ÿ¥·≈–°≈Ÿ‚§Õ–‰¡‡≈  Ÿß ·≈–
 “¡“√∂º≈‘µ‰≈‡ª ‰¥â ®÷ß∂Ÿ°‡≈◊Õ°‡æ◊ËÕπ”‰ª»÷°…“µàÕ‰ª

°“√∑¥ Õ∫ —≥∞“π«‘∑¬“¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå
°”≈—ß¢¬“¬ 1,000 ‡∑à“ æ∫«à“‡´≈≈å·∫§∑’‡√’¬ “¬æ—π∏ÿå S1

¡’≈—°…≥–‡´≈≈å‡¥’Ë¬« √Ÿª∑àÕπ ¬âÕ¡µ‘¥ ’·°√¡ variable  √â“ß
‡Õπ‚¥ ªÕ√å¿“¬„π‡´≈≈å∑—Èß∫√‘‡«≥ª≈“¬·≈–°≈“ß‡´≈≈å §“¥

Table 1.  Degradation of organic substrates on selective media by isolated bacteria

  Isolate Skim milk agar               Starch agar Tween 80 agarc

(clear zone ratio) a           I
2

b            Clear zone ratio a    (precipition)

  T4 1:2.8         + 1:1.6 -
  T1 1:5         + 1:3 -
  S4 1:3.5         + 1:1.8 -
  SK4 1:5         + 1:3 +
  S1 1:8.5         + 1:1.2 -
  SK1 1:6         + 1:1.5 -
  S5 1:4         + 1:1.2 +
  SK5 1:3.7         + 1:3 +
  S3 1:5         + 1:1.2 +
  SK3 1:5         + 1:1.3 -
  PW1 1:4.2         + 1:1.7 +
  SK PS2 1:4         - - -
  SK PS1 1:3.2         - - -
  B. licheniformis 1:5         + 1:1.2 +++
  TISTR 1010
  B. subtilis 1:3.7         + 1:2 ++
  TISTR 008

  a colonial diameter : clear zone diameter

  b - No clear zone + Clear zone

  c - No precipitation + Precipitation ++ Good precipitation

  +++         Very good precipitation
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«à“‡ªìπ·∫§∑’‡√’¬„π°≈ÿà¡ Bacillus ®÷ß∑¥ Õ∫§ÿ≥ ¡∫—µ‘∑“ß
™’«‡§¡’·≈–™ÿ¥∑¥ Õ∫ API 50 CHB (·ª≈º≈‚¥¬‚ª√-
·°√¡ ”‡√Á®√Ÿª API LAB) æ∫«à“·∫§∑’‡√’¬ “¬æ—π∏ÿå S1

®—¥‡ªìπ Bacillus cereus ¥â«¬ very good identification

∑’Ë % ID 99.5  (‰¡à‰¥â· ¥ßº≈) ‡¡◊ËÕ«‘‡§√“–Àå≈”¥—∫π‘«§≈’‚Õ
‰∑¥å¢Õß¬’π 16S rRNA ¢Õß·∫§∑’‡√’¬ “¬æ—π∏ÿå S1 ®”π«π
1450 bp (Figure 1) æ∫«à“¡’§«“¡§≈â“¬§≈÷ß°—∫≈”¥—∫‡∫ 
„π à«π¬’π 16S rRNA ¢Õß·∫§∑’‡√’¬ B. cereus strain J-

1 ́ ÷Ëß‡ªìπ “¬æ—π∏ÿå∑’Ë “¡“√∂¬àÕ¬ “√ polyvinyl alcohol ‰¥â
‚¥¬¡’‡ªÕ√å‡´Áπµå§«“¡§≈â“¬§≈÷ß (% homology) ª√–¡“≥
93% ¥—ßπ—Èπ·∫§∑’‡√’¬ “¬æ—π∏ÿå S1 ®÷ß®—¥‡ªìπ B. cereus

‚¥¬∑—Ë«‰ª·∫§∑’‡√’¬„π°≈ÿà¡ Bacillus ¡’§«“¡ “¡“√∂„π°“√
¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å‰¥â¥’‡π◊ËÕß®“° “¡“√∂º≈‘µ‡Õπ‰´¡å¬àÕ¬
·ªÑß ‚ª√µ’π·≈–‰¢¡—π‰¥â ‚¥¬‡©æ“–·∫§∑’‡√’¬ Bacillus sub-

tilis ·≈– Bacillus licheniformis ´÷Ëß “¡“√∂π”‰ªº≈‘µ-
‡Õπ‰´¡å∑“ß°“√§â“ Õ¬à“ß‰√°Áµ“¡„π·À≈àßπÈ”Õ“®æ∫·∫§-
∑’‡√’¬¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬åÕ◊ËπÊ Õ“∑‘ Aerobacter aeroge-

nes, Staphylococcus spp.·≈– Pseudomonas spp.

(Bitton, 1994)

2.     °“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å‚¥¬

   ·∫§∑’‡√’¬∑’Ë§—¥·¬°‰¥â

„π°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ°“√¬àÕ¬ ≈“¬ “√Õ‘π-
∑√’¬å‡∫◊ÈÕßµâπ¥â«¬·∫§∑’‡√’¬ B. cereus S1 „πø≈“ °å∑’Ë¡’
πÈ”∑–‡≈·≈–Õ“À“√°ÿâß 0.1% ∑’Ëºà“π°“√¶à“‡™◊ÈÕ æ∫«à“ª√‘¡“≥
·Õ¡‚¡‡π’¬‡æ‘Ë¡¢÷Èπ„π™à«ß 5 «—π·√°¢Õß°“√‡≈’È¬ß‡π◊ËÕß®“°

Enzyme activities a (U/ml)

Isolates

Protease Glucoamylase  Lipase

PW1 56.5 (72 h) 0.4 (48 h) 0.33 (48 h)
S1 57.1 (66 h) 4.5 (48 h) 0.13 (18 h)
S3 48.9 (72 h) 1.9 (48 h) 0.15 (18 h)
SK4 52.7 (66 h) 3.3 (48 h) 0.33 (48 h)
S5 32.9 (72 h) 1.7 (48 h) 0.20 (48 h)
B. subtilis

34.7 (72 h) 16.5 (48 h) 0.13 (72 h)
TISTR 008

B. lichenifomis
23.1 (72 h) 6.0 (48 h)        -

TISTR 1010

Table 2.  Enzyme activities of isolated bacteria

a Activity (time period showing the highest activity),   -   no activity

°“√¬àÕ¬ “√Õ‘π∑√’¬å„πÕ“À“√°ÿâß¥â«¬°‘®°√√¡¢Õß·∫§∑’‡√’¬
B. cereus S1 À≈—ß®“°π—Èπª√‘¡“≥·Õ¡‚¡‡π’¬‡√‘Ë¡≈¥≈ß
‡π◊ËÕß®“°·∫§∑’‡√’¬Õ“®„™â·Õ¡‚¡‡π’¬‡ªìπ·À≈àß‰π‚µ√‡®π
„π°“√‡®√‘≠‡µ‘∫‚µ·∑πÕ“À“√°ÿâß ÷́ËßÀ¡¥≈ß À√◊Õ·Õ¡‚¡-
‡π’¬Õ“®√–‡À¬ÕÕ°®“°√–∫∫ „π¢≥–∑’Ëª√‘¡“≥¢Õß ‰π‡µ√∑
·≈–‰π‰µ√∑å¡’°“√‡ª≈’Ë¬π·ª≈ß§≈â“¬°—π§◊Õ¡’ª√‘¡“≥ Ÿß¢÷Èπ
„π«—π∑’Ë 1 À≈—ß®“°π—Èπ®–≈¥≈ß·≈–‡ª≈’Ë¬π·ª≈ß‡≈Á°πâÕ¬
(Figure 2) ¢≥–∑’Ë¡’°“√ – ¡‰π‰µ√∑åπâÕ¬¡“°‡æ√“–‰¡à¡’
°‘®°√√¡¢Õß·∫§∑’‡√’¬∑’Ë “¡“√∂„™â·Õ¡‚¡‡π’¬‡æ◊ËÕ‡ª≈’Ë¬π
‡ªìπ‰π‰µ√∑å·≈–‡ª≈’Ë¬π‰π‰µ√∑å‡ªìπ‰π‡µ√∑ (‰¡à¡’ nitri-

fying bacteria) ∑—Èßπ’Èª√‘¡“≥ “√‰π‚µ√‡®π∑’Ë‡°‘¥¢÷Èπ®“°
°“√¬àÕ¬ “√Õ‘π∑√’¬å¡’§à“‰¡à Ÿßπ—°‡¡◊ËÕ‡∑’¬∫°—∫ª√‘¡“≥ “√‰π-
‚µ√‡®πµ“¡∏√√¡™“µ‘„π∫àÕ‡≈’È¬ß°ÿâß§◊Õ‰¡à‡°‘π 15 ¡°/≈‘µ√
(Alcaraz et al, 1999)  ”À√—∫™ÿ¥§«∫§ÿ¡ª√‘¡“≥ “√
‰π‚µ√‡®π∑—Èß 3 ‡ª≈’Ë¬π·ª≈ß‰¡à¡“°π—°À√◊Õ‰¡à‡ª≈’Ë¬π·ª≈ß
‡π◊ËÕß®“°‰¡à¡’°‘®°√√¡¢Õß·∫§∑’‡√’¬„¥Ê ‡¢â“¡“¡’∫∑∫“∑
 ”À√—∫§à“ COD „ππÈ”µ—«Õ¬à“ß®“°ø≈“ °å∑’Ë¡’·∫§∑’‡√’¬
B. cereus S1 „π«—π∑’Ë 7 ¡’§à“≈¥≈ß 70.8% ‡¡◊ËÕ‡∑’¬∫°—∫
™ÿ¥§«∫§ÿ¡‡π◊ËÕß®“°·∫§∑’‡√’¬¬àÕ¬ “√Õ‘π∑√’¬å„πÕ“À“√°ÿâß
(Figure 3) πÕ°®“°π’È·∫§∑’‡√’¬‰¡àº≈‘µ “√æ‘…‡¡◊ËÕ‡∑’¬∫
°—∫§à“°“√¥Ÿ¥°≈◊π§≈◊Ëπ· ß¢Õß¡“µ√∞“π “√æ‘…∑’Ë°àÕ„Àâ‡°‘¥
Õ—πµ√“¬µàÕ¡πÿ…¬å (Table 3) ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–·∫§∑’‡√’¬
B. cereus S1 ´÷Ëß·¬°‰¥â®“°∫àÕ‡≈’È¬ß°ÿâßÕ¬Ÿà„π ¿“«–∑’Ë‰¡à
‡À¡“– ¡µàÕ°“√ √â“ß “√æ‘…‚¥¬‡©æ“–„ππÈ”∑–‡≈∑’Ë¡’§«“¡
‡§Á¡ 20  à«π„πæ—π·≈–¡’‡æ’¬ßÕ“À“√°ÿâß‡ªìπ “√Õ“À“√À√◊Õ
·∫§∑’‡√’¬ B. cereus S1 ∑’Ë·¬°‰¥â‡ªìπ “¬æ—π∏ÿå∑’Ë‰¡à°àÕ‚√§
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Figure 1.  Nucleotide sequence of 16S rRNA gene of the isolate S1

Figure 2.  Amounts of nitrogen species dissolved in

     seawater samples from flasks containing

     0.1% shrimp feed degraded by B. cereus

     S1 under aseptic condition

Figure 3.  Chemical oxygen demand in seawater

        samples from flasks containing with 0.1%

  shrimp feed under aseptic condition

l
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(non-pathogenic strain) ´÷Ëß Fritze (2002) √“¬ß“π∂÷ß
·∫§∑’‡√’¬ B. cereus ∑’Ë®—¥‡ªìπ “¬æ—π∏ÿå∑’Ë‰¡à°àÕ‚√§Õ“®„™â
‡ªìπ probiotic ‰¥â πÕ°®“°π’È‰¡àæ∫Õÿ∫—µ‘°“√¢ÕßÕ“À“√‡ªìπ
æ‘…®“°·∫§∑’‡√’¬ B. cereus „πÕ“À“√ª√–‡¿∑°ÿâß∑—Èßπ’È
§«“¡‡ªìπæ‘…®“°·∫§∑’‡√’¬¥—ß°≈à“«¡—°æ∫„πÕ“À“√ª√–‡¿∑
·ªÑß ¢â“« ¡—πΩ√—Ëß  ≈—¥ ´äÕ  ·≈–æÿ¥¥‘Èß (Johnson, 1984;

Granum and Baird-Parker 2000) Õ¬à“ß‰√°Áµ“¡§«√¡’°“√
»÷°…“°“√„™â·∫§∑’‡√’¬π’È¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å„π∫àÕ‡≈’È¬ß°ÿâß
®√‘ß æ√âÕ¡°—∫°“√‡°Á∫¢âÕ¡Ÿ≈°“√„™âÕ“À“√¢Õß°ÿâß Õ—µ√“°“√
‡®√‘≠‡µ‘∫‚µ·≈–Õ—µ√“°“√µ“¬¢Õß°ÿâß πÈ”Àπ—°‡©≈’Ë¬¢Õß°ÿâß
®”π«π·∫§∑’‡√’¬„π∫àÕ‡≈’È¬ß°ÿâß √«¡∑—Èß°“√«‘‡§√“–Àå “√æ‘…
„πµ—«°ÿâß‡æ◊ËÕ§«“¡¡—Ëπ„®¢Õß‡°…µ√°√ºŸâ‡≈’È¬ß°ÿâß·≈–§«“¡
ª≈Õ¥¿—¬¢ÕßºŸâ∫√‘‚¿§

°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å
¥â«¬·∫§∑’‡√’¬„π∫àÕ®”≈Õß‚¥¬‡ª√’¬∫‡∑’¬∫°“√¬àÕ¬ ≈“¬
Õ“À“√°ÿâß¥â«¬·∫§∑’‡√’¬ B. cereus S1 ·≈–Õ‘πæ‘́ ‘π-®’ æ√âÕ¡
°—∫™ÿ¥§«∫§ÿ¡ (‰¡à¡’°“√‡µ‘¡·∫§∑’‡√’¬„πÕ“À“√°ÿâß 0.05%

·≈–µ–°Õπ¥‘π 0.05% ∑’Ë‰¡àºà“π°“√¶à“‡™◊ÈÕ) æ∫«à“
ª√‘¡“≥·Õ¡‚¡‡π’¬¢Õß∑—Èß 3 ™ÿ¥°“√∑¥≈Õß¡’·π«‚πâ¡‡æ‘Ë¡
¢÷Èπ§≈â“¬°—π®π∂÷ß«—π∑’Ë 7-8 ‡π◊ËÕß®“°°“√¬àÕ¬ ≈“¬
‚ª√µ’π„πÕ“À“√°ÿâß¥â«¬°‘®°√√¡¢Õß·∫§∑’‡√’¬ ®“°π—Èπ
ª√‘¡“≥·Õ¡‚¡‡π’¬‡√‘Ë¡≈¥≈ß‡æ√“–°“√¬àÕ¬ ≈“¬‚ª√µ’π¥—ß
°≈à“«≈¥πâÕ¬≈ß‡π◊ËÕß®“°®”π«π·∫§∑’‡√’¬‡√‘Ë¡≈¥≈ß‡æ√“–
ª√‘¡“≥Õ“À“√°ÿâß‡√‘Ë¡À¡¥·≈–·∫§∑’‡√’¬Õ“®„™â·Õ¡‚¡‡π’¬
„π°“√‡®√‘≠‡µ‘∫‚µ ∑—Èßπ’Èª√‘¡“≥·Õ¡‚¡‡π’¬¢Õß™ÿ¥Õ‘πæ‘́ ‘π-
®’∂Ÿ°ª≈¥ª≈àÕ¬¡“°°«à“™ÿ¥·∫§∑’‡√’¬ B. cereus S1 ·≈–

* Toxin level was expressed as the measurement of optical

density at 414 nm after the ELISA method  using 200 µµµµµl

sample mixed with 200 µµµµµl substrate. The level of 0.2 or less

was considered as no toxin presence.

   Table 3.  Toxin production by Bacillus cereus S1

                    from seawater samples

Sample Toxin level*

Toxin standard        0.86

Samples from flasks     0.07-0.10

Samples from glass jars     0.06-0.07

™ÿ¥§«∫§ÿ¡ Õ“®‡ªìπ‡æ√“–Õ‘πæ‘ ‘́π-®’‡ªìπº≈‘µ¿—≥±å¢Õß
®ÿ≈‘π∑√’¬åº ¡∑’Ë¡’°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å‰¥â¥’°«à“ B.

cereus S1 ¢≥–∑’Ë™ÿ¥§«∫§ÿ¡¡’‡æ’¬ß·∫§∑’‡√’¬∏√√¡™“µ‘„π
µ—«Õ¬à“ßπÈ”∑–‡≈·≈–µ–°Õπ¥‘π √«¡∑—Èß·∫§∑’‡√’¬∑’Ëªπ
‡ªóôÕπ„πÕ“À“√°ÿâß (Figure 4 A) Õ¬à“ß‰√°Áµ“¡®–‡ÀÁπ‰¥â«à“
ª√‘¡“≥·Õ¡‚¡‡π’¬„π°“√∑¥≈Õßπ’È¡’§à“ Ÿß‡π◊ËÕß®“°¡’
ª√‘¡“≥ “√Õ‘π∑√’¬å„πµ–°Õπ¥‘π Ÿß  ”À√—∫ª√‘¡“≥‰π-
‡µ√∑¡’°“√‡ª≈’Ë¬π·ª≈ß‰¡à™—¥‡®π∑—Èß 3 ™ÿ¥°“√∑¥≈Õß
(Figure 4 B) ∑—Èßπ’Èª√‘¡“≥‰π‡µ√∑∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß
Õ“®‡°‘¥®“°°‘®°√√¡¢Õß·∫§∑’‡√’¬∑’Ë “¡“√∂„™â·Õ¡‚¡‡π’¬
‡æ◊ËÕ‡ª≈’Ë¬π‡ªìπ‰π‡µ√∑√«¡∑—Èß°‘®°√√¡¢Õß·∫§∑’‡√’¬∑’Ë
 “¡“√∂‡ª≈’Ë¬π‰π‡µ√∑‡ªìπ‰π‰µ√∑å ‚¥¬·∫§∑’ ‡√’¬
∏√√¡™“µ‘„πµ—«Õ¬à“ßπÈ”∑–‡≈·≈–µ–°Õπ¥‘π√«¡∑—Èß·∫§-
∑’‡√’¬∑’Ëªπ‡ªóôÕπ„πÕ“À“√°ÿâß ¢≥–∑’Ëª√‘¡“≥‰π‰µ√∑å¡’°“√
‡ª≈’Ë¬π·ª≈ß∑—Èß 3 ™ÿ¥°“√∑¥≈Õß§≈â“¬§≈÷ß°—π‡™àπ°—π
(Figure 4 C) πÕ°®“°π’È®–‡ÀÁπ‰¥â«à“°“√¬àÕ¬Õ“À“√°ÿâß àß
º≈„Àâª√‘¡“≥‚ª√µ’π∑’Ë≈–≈“¬Õ¬Ÿà„ππÈ”„π∫àÕ®”≈Õß≈¥≈ß„π
·µà≈–«—π (Figure 5) ‚¥¬‚ª√µ’ππ’È®–∂Ÿ°·∫§∑’‡√’¬π”‰ª„™â
„π°“√‡®√‘≠‡µ‘∫‚µÕ¬à“ß√«¥‡√Á«∑”„Àâ„π«—π∑’Ë 3 ¡’ª√‘¡“≥
‚ª√µ’π≈¥≈ß·≈–ª≈¥ª≈àÕ¬·Õ¡‚¡‡π’¬ÕÕ°¡“ ª√‘¡“≥
·Õ¡‚¡‡π’¬®÷ß‡æ‘Ë¡ Ÿß¢÷Èπ ‡¡◊ËÕ‚ª√µ’π∂Ÿ°„™âÀ¡¥ª√‘¡“≥
·Õ¡‚¡‡π’¬®–‡√‘Ë¡§ß∑’Ë ™ÿ¥·∫§∑’‡√’¬ B. cereus S1  “¡“√∂
≈¥ª√‘¡“≥‚ª√µ’π‚¥¬‡©≈’Ë¬‰¥â¡“°°«à“Õ‘πæ‘´‘π-®’ ´÷ËßÕ“®
‡ªìπº≈¡“®“°·∫§∑’‡√’¬ B. cereus S1 º≈‘µ‡Õπ‰´¡å‚ª√-
µ‘‡Õ ‰¥â¥’°«à“®ÿ≈‘π∑√’¬å„πÕ‘πæ‘ ‘́π-®’ Õ“®°≈à“«‰¥â«à“
 “¡“√∂„™â B. cereus S1 ·∑πÕ‘πæ‘´‘π-®’   ”À√—∫™ÿ¥§«∫-
§ÿ¡∑’Ë¡’πÈ”∑–‡≈∑’Ë¡’µ–°Õπ¥‘π·≈–Õ“À“√°ÿâß‡À¡◊Õπ°—π·µà‰¡à
¡’°“√‡µ‘¡·∫§∑’‡√’¬ ª√‘¡“≥‚ª√µ’π∑’Ë≈–≈“¬ÕÕ°®“°Õ“À“√
°ÿâß‡æ‘Ë¡¢÷ÈπÕ¬à“ß™â“Ê ª√‘¡“≥·Õ¡‚¡‡π’¬ª≈àÕ¬ÕÕ°¡“„π
 “√≈–≈“¬πâÕ¬ ‡ªìπ‡æ√“–®”π«π·∫§∑’‡√’¬„π™ÿ¥§«∫§ÿ¡
¡’ª√‘¡“≥πâÕ¬°«à“®÷ß‡°‘¥ªØ‘°√‘¬“µà“ß Ê ‰¥â™â“°«à“°“√„™â B.

cereus S1 ·≈–Õ‘πæ‘́ ‘π-®’ ®–‡ÀÁπ‰¥â«à“°“√‡µ‘¡·∫§∑’‡√’¬≈ß
„π∫àÕ®”≈Õß™à«¬‡æ‘Ë¡°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬åπÕ°‡Àπ◊Õ
®“°·∫§∑’‡√’¬µ“¡∏√√¡™“µ‘ πÕ°®“°π’È·∫§∑’‡√’¬®“°
∏√√¡™“µ‘ (πÈ”∑–‡≈ ¥‘π ·≈–Õ“À“√°ÿâß) ¡’ à«π™à«¬„Àâ‡°‘¥
°“√‡ª≈’Ë¬π·ª≈ß¢Õß “√ª√–°Õ∫‰π‚µ√‡®π„Àâ ¡∫Ÿ√≥å¬‘Ëß¢÷Èπ

 ”À√—∫§à“ COD ®“°™ÿ¥·∫§∑’‡√’¬ B. cereus S1

·≈–Õ‘πæ‘´‘π-®’ æ∫«à“§à“ COD ¢Õß∑—Èß Õß™ÿ¥°“√∑¥≈Õß
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Figure 4. Amounts of nitrogen species dissolved in

   seawater samples from glass jars contain-

  ing 0.05% shrimp feed and 0.05% sedi-

   ment under natural conditions. A. ammo-

   nia B. nitrate C. nitrite

Figure 5.  Changes of soluble proteins in seawater

       samples from glass jars containing  0.05

     % shrimp feed and 0.05% sediment

       under natural condition

Figure 6. Chemical oxygen demand in seawater

     samples from glass jars containing 0.05

     % shrimp feed and 0.05% sediment un-

       der natural condition

≈¥≈ßÕ¬à“ß√«¥‡√Á«„π«—π∑’Ë 2-3 ·≈–≈¥‡æ’¬ß‡≈Á°πâÕ¬„π·µà
≈–«—π®π∂÷ß«—π∑’Ë 14 (‰¡à‰¥â· ¥ßº≈) ‚¥¬‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫
™ÿ¥§«∫§ÿ¡§à“ COD „π«—π∑’Ë 14 ¢Õß™ÿ¥Õ‘πæ‘´‘π-®’ ≈¥≈ß
¡“°∂÷ß 15.8% ¢≥–∑’Ë·∫§∑’‡√’¬ B. cereus S1 ≈¥§à“ COD

‰¥â 4.5% (Figure 6) ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–Õ‘πæ‘´‘π-®’‡ªìπ
º≈‘µ¿—≥±å®ÿ≈‘π∑√’¬å∑’Ë¡’‡™◊ÈÕµà“ß™π‘¥º ¡°—π´÷ËßÕ“®¡’∑—Èß‡™◊ÈÕ
°≈ÿà¡ Heterotroph ·≈– Nitrifying Bacteria Õ¬à“ß‰√

°Áµ“¡°“√≈¥≈ß¢Õß§à“ BOD ®“°°“√¬àÕ¬ ≈“¬Õ“À“√°ÿâß
¢Õß·∫§∑’‡√’¬ B. cereus S1 ¡’§à“¡“°°«à“¢ÕßÕ‘πæ‘´‘π-®’
(„π«—π∑’Ë 7) §◊Õ¡’§à“‡ªìπ 35.1% ·≈– 11.4% µ“¡≈”¥—∫
(Table 4) ¥—ßπ—Èπ·∫§∑’‡√’¬ B. cereus S1  “¡“√∂≈¥§à“
BOD ‰¥â¥’°«à“Õ‘πæ‘́ ‘π-®’ πÕ°®“°π’Èº≈°“√∑¥ Õ∫°“√ √â“ß
 “√æ‘…¢Õß·∫§∑’‡√’¬ B. cereus S1 „π∫àÕ®”≈Õßæ∫«à“‰¡à
¡’ª√‘¡“≥ “√æ‘…´÷Ëßº≈„°≈â‡§’¬ß°—∫°“√∑¥≈Õß‡∫◊ÈÕßµâπ
(Table 3)
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   √ÿªº≈°“√∑¥≈Õß

‡¡◊ËÕ∑”°“√§—¥·¬°·∫§∑’‡√’¬∑’Ë¬àÕ¬ ≈“¬‚ª√µ’π ·ªÑß
·≈–‰¢¡—π ®“°µ—«Õ¬à“ßπÈ”·≈–µ–°Õπ¥‘π∫πÕ“À“√§—¥‡≈◊Õ°
æ∫«à“·∫§∑’‡√’¬ 5  “¬æ—π∏ÿå ¡’§«“¡ “¡“√∂„π°“√¬àÕ¬
 ≈“¬ “√Õ‘π∑√’¬å‰¥â¥’ §◊Õ “¬æ—π∏ÿå S1, SK4, S5, PW1 ·≈–
S3 ‚¥¬·∫§∑’‡√’¬ “¬æ—π∏ÿå S1 ¬àÕ¬‚ª√µ’π‰¥â¥’∑’Ë ÿ¥ æ√âÕ¡
∑—Èß¬àÕ¬·ªÑß·≈–‰¢¡—π‰¥â¥â«¬ ·∫§∑’‡√’¬ “¬æ—π∏ÿå S1 ®—¥‡ªìπ
Bacillus cereus

„π°“√¬àÕ¬Õ“À“√°ÿâß„π∫àÕ®”≈Õß æ∫«à“·∫§∑’‡√’¬
B. cereus S1  “¡“√∂≈¥§à“ BOD ‰¥â¡“°°«à“®ÿ≈‘π∑√’¬å

∑“ß°“√§â“ (Õ‘πæ‘´‘π-®’) ·≈–≈¥§à“ COD ª√‘¡“≥·Õ¡‚¡-
‡π’¬·≈–ª√‘¡“≥‰π‡µ√∑‰¥â∑—Èßπ’È·∫§∑’‡√’¬ B. cereus S1 º≈‘µ
‡Õπ‰´¡å‚ª√µ‘‡Õ  °≈Ÿ‚§Õ–‰¡‡≈ ·≈–‰≈‡ª ‡æ◊ËÕ¬àÕ¬‚ª√µ’π
·ªÑß ·≈–‰¢¡—π„πÕ“À“√°ÿâßÀ√◊Õµ–°Õπ¥‘π ‡°‘¥‡ªìπ “√
ª√–°Õ∫·Õ¡‚¡‡π’¬∑’Ëª≈àÕ¬ÕÕ°¡“„ππÈ” ‚¥¬ B. cereus S1

‰¡à¡’°“√ √â“ß “√æ‘… ¢≥–∑’Ë™ÿ¥§«∫§ÿ¡ “¡“√∂≈¥ “√
Õ‘π∑√’¬å„πÕ“À“√°ÿâß·≈–µ–°Õπ¥‘π‰¥â‡™àπ°—π ·µà„™â‡«≈“°“√
¬àÕ¬ ≈“¬π“π°«à“  ‡π◊ËÕß®“°ª√‘¡“≥·∫§∑’‡√’¬∑’Ë¡’µ“¡
∏√√¡™“µ‘π—Èπ¡’ª√‘¡“≥πâÕ¬°«à“ ¥—ßπ—Èπ·∫§∑’‡√’¬ B. cereus

S1 πà“®–π”‰ª„™â„π°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å„π∫àÕ‡≈’È¬ß
°ÿâß‰¥â‡π◊ËÕß®“°§—¥·¬°®“°∫àÕ‡≈’È¬ß°ÿâß ‚¥¬·∫§∑’‡√’¬π’È
 “¡“√∂∑”ß“π√à«¡°—∫®ÿ≈‘π∑√’¬åµ“¡∏√√¡™“µ‘„π∫àÕ‡≈’È¬ß°ÿâß

                  °‘µµ‘°√√¡ª√–°“»

ß“π«‘®—¬π’È‰¥â√—∫°“√ π—∫ πÿπ‡ß‘π∑ÿπ«‘®—¬®“°ß∫
ª√–¡“≥√—∞∫“≈ ”À√—∫°“√«‘®—¬‡æ◊ËÕ¡À“«‘∑¬“≈—¬‡∑§‚π-
‚≈¬’æ√–®Õ¡‡°≈â“∏π∫ÿ√’ ª√–®”ªï 2547-2548 ¢Õ¢Õ∫§ÿ≥
¥√.  ¡‡°’¬√µ‘ ‡µ™°“≠®π“√—°…å π—°«‘®—¬ 2 »Ÿπ¬åæ—π∏ÿ«‘»«-
°√√¡·≈–‡∑§‚π‚≈¬’™’«¿“æ·Ààß™“µ‘   ”π—°ß“πæ—≤π“«‘∑-
¬“»“ µ√å·≈–‡∑§‚π‚≈¬’·Ààß™“µ‘ „π°“√™à«¬‡À≈◊Õ·≈–„Àâ
§”·π–π”°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å “¬æ—π∏ÿå·∫§∑’‡√’¬¥â«¬°“√
«‘‡§√“–Àå≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß¬’π 16S rRNA
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