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∫∑§—¥¬àÕ
Bacillus sphaericus H.5  “¬æ—π∏ÿå°“≠®π∫ÿ√’ ‡ªìπ®ÿ≈‘π∑√’¬å∑’Ë∑¥ Õ∫·≈â««à“¡’

ª√– ‘∑∏‘¿“æ„π°“√°”®—¥≈Ÿ°πÈ”¬ÿß√”§“≠‰¥â¥’ ®÷ß‰¥âπ”¡“æ—≤π“°“√º≈‘µ¥â«¬‡∑§‚π‚≈¬’°“√À¡—°
„™â∂—Ë«‡À≈◊Õß ‡π◊ÈÕ∫¥ ·≈–ºß¬’ µå‡ªìπÕ“À“√‡≈’È¬ß‡™◊ÈÕ À¡—°‡ªìπ√–¬–‡«≈“ 120 ™—Ë«‚¡ß ‰¥â
º≈º≈‘µ 1.5 °√—¡µàÕ≈‘µ√ π”º≈º≈‘µ„π√Ÿªºß¡“∑¥ Õ∫‚¥¬«‘∏’¡“µ√∞“π æ∫«à“¡’æ‘…µàÕ
≈Ÿ°πÈ”¬ÿß√”§“≠‡∑à“°—∫ 500 ITU/mg Cx. quin.  ”À√—∫πÈ”‡≈’È¬ß‡™◊ÈÕ (whole beer) ∑’Ëº≈‘µ
‰¥â‡¡◊ËÕπ”‰ª∑¥≈Õß§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠„π·À≈àß‡æ“–æ—π∏ÿå∏√√¡™“µ‘ „πÕ—µ√“ à«π 1 ≈‘µ√
µàÕæ◊Èπ∑’Ëº‘«πÈ” 6 µ“√“ß‡¡µ√ æ∫«à“ “¡“√∂≈¥ª√‘¡“≥§«“¡™ÿ°™ÿ¡¢Õß≈Ÿ°πÈ”¬ÿß√”§“≠„π√–¥—∫
90 ‡ªÕ√å‡´Áπµå ‰¥âπ“π 2  —ª¥“Àå ·≈–¡’¢âÕ —ß‡°µ«à“ Bacillus sphaericus H.5 πÕ°®“°®–
°”®—¥≈Ÿ°πÈ”¬ÿß√”§“≠‰¥â¥’·≈â« ¬—ßª√—∫ ¿“æπÈ”‡ ’¬„Àâ¥’¢÷ÈπÕ’°¥â«¬

Abstract
Bacillus sphaericus H.5, Kanchanaburi strain is the microorganism which

had been proved that it has high effectivness for Culex quinquefasciatus mosquito
larval control. This study, fermentation technique had been used for production
development with soy bean, ground meat and powder of yeast as substrate for this
microorganism. With the period of 120 hrs. the yield around 1.5 gms/litre was
obtained. After the yield was tested by standard method, it was found that the
toxicity to larva was 500 ITU/mg Cx. quin. The implementation of whole beer
from this product in natural breeding places at the concentration of 1 lire per 6
square metres, could reduce the density of Culex quinquefasciatus mosquito larva
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at the 90 percentage level for 2 weeks. Not only the Bacillus sphaericus H.5 did
control the mosquito larva but it could also improve the quality of water of the
breeding place.

Keywords
Bacillus sphaericus, Cx. quinquefasciatus, larval control

∫∑π”
¬ÿß√”§“≠ (Culex quinquefasciatus) ¡’™ÿ°™ÿ¡∑—Ë«‰ª„π‡¢µ√âÕπ ™Õ∫ÕÕ°À“°‘π‡≈◊Õ¥

„π‡«≈“°≈“ß§◊π æ∫¡“°„π·À≈àß™ÿ¡™π·ÕÕ—¥ ‡æ√“–¡’Õ“À“√Õÿ¥¡ ¡∫Ÿ√≥å ¡’·À≈àß‡æ“–
æ—π∏ÿå¡“°¡“¬ ¬ÿß√”§“≠®–«“ß‰¢à≈Õ¬‡ªìπ·æÕ¬Ÿà∫πº‘«πÈ”‡ ’¬µ“¡∑àÕ√–∫“¬πÈ” ·Õàß¢—ßπÈ”
„µâ∂ÿπ∫â“π·≈–µ“¡§Ÿ§≈Õß√–∫“¬πÈ” ‡ªìπµâπ ·ÕàßπÈ”‡πà“¢—ßµà“ßÊ ‡À≈à“π’È®–¡’ “√®ÿ≈‘π∑√’¬å
ª–ªπÕ¬Ÿà¡“° ‡ªìπÕ“À“√Õ¬à“ß¥’¢Õß≈Ÿ°πÈ”¬ÿß√”§“≠ °“√¢¬“¬æ—π∏ÿå®÷ß‡ªìπ‰ª‰¥âÕ¬à“ß√«¥‡√Á«
¬ÿß„πµ√–°Ÿ≈ Culex sp. À≈“¬™π‘¥¡’§«“¡ ”§—≠„π∑“ß “∏“√≥ ÿ¢ ‡æ√“–‡ªìπ·¡≈ßæ“À–π”
‚√§µ‘¥‡™◊ÈÕ∑’Ë ”§—≠¡“ Ÿà§π ‡™àπ ‚√§‰¢â ¡ÕßÕ—°‡ ∫ ‚√§‰«√— ‰¢â‡≈◊Õ¥ÕÕ°™‘°ÿπ°ÿπ¬à“ ‚√§‡∑â“™â“ß
( ÿ¿—∑√  ÿ®√‘µ 2531) ‡ªìπµâπ °“√§«∫§ÿ¡¬ÿß√”§“≠‡ªìπªí≠À“„À≠à ¬“°∑’Ë®–°”®—¥„ÀâÀ¡¥
‰ª‰¥â °“√æàπ‡§¡’°”®—¥¬ÿßµ—«‡µÁ¡«—¬„π™à«ß‡«≈“æ≈∫§Ë”∑’Ë‡§¬∑”¡“π“π®–™à«¬≈¥§«“¡™ÿ°™ÿ¡
≈ß¡“‰¥â∫â“ß„π√–¬–‡«≈“ —ÈπÊ À≈—ß®“°‡«≈“ºà“π‰ª 3-4 «—π §«“¡™ÿ°™ÿ¡¢Õß¬ÿß°Á®–‡√‘Ë¡
ª√“°Ø¢÷ÈπÕ’°‡ªìπÕ¬à“ßπ’È‡√◊ËÕ¬¡“ °“√§«∫§ÿ¡¬ÿß√”§“≠π—Èπ®–∑”„Àâ “¡“√∂≈¥ª√‘¡“≥§«“¡
™ÿ°™ÿ¡≈ß‰¥â„π√–¥—∫∑’Ëπà“æÕ„®‰¥âµâÕßªØ‘∫—µ‘°“√§«∫§ÿ¡Õ¬à“ßµàÕ‡π◊ËÕß·≈–®√‘ß®—ß ‡ √‘¡¥â«¬
°“√ª√—∫ª√ÿß ÿ¢“¿‘∫“≈ ‘Ëß·«¥≈âÕ¡„Àâ∂Ÿ° ÿ¢≈—°…≥–‡æ◊ËÕ≈¥ªí≠À“·À≈àß‡æ“–æ—π∏ÿå ¡“µ√°“√
Àπ÷Ëß∑’Ë‡ÀÁπ«à“¡’ª√–‚¬™πå§«√®–π”¡“„™â√à«¡¥â«¬ §◊Õ°“√°”®—¥µ—«ÕàÕπ¢Õß¬ÿßÀ√◊Õ≈Ÿ°πÈ”¬ÿß
‚¥¬«‘∏’°“√∑’Ë‰¡à¡’º≈°√–∑∫µàÕ ‘Ëß·«¥≈âÕ¡ ‡ ’¬§à“„™â®à“¬πâÕ¬ ·≈–∑’Ë ”§—≠°Á§◊Õ‰¥âº≈¥’ ‚¥¬
°“√„™â “√™’«¿“æ‡™àπ ®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß  ®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß∑’Ë„™â°—πÕ¬à“ß·æ√àÀ≈“¬¡’
2 ™π‘¥§◊Õ Bacillus thuringiensis israelensis (Bti) ·≈– Bacillus sphaericus H.5
(Bs) ®ÿ≈‘π∑√’¬å∑—Èß Õß™π‘¥π’È¡’§ÿ≥ ¡∫—µ‘°”®—¥≈Ÿ°πÈ”¬ÿß‰¥â¥’·µ°µà“ß°—πÕ¬Ÿà∫â“ß§◊Õ Bti „™â°”®—¥
≈Ÿ°πÈ”¬ÿß≈“¬  à«π Bs „Àâº≈¥’ ”À√—∫„™â°”®—¥≈Ÿ°πÈ”¬ÿß√”§“≠ (Mulla, 1997) °“√«‘®—¬æ—≤π“
«‘∏’°“√º≈‘µ®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß∑—Èß Õß™π‘¥π’È „πª√–‡∑»‰∑¬¡’¡“π“π·≈â«„π à«π√“™°“√
À≈“¬·Ààß ‡™àπ ¡À“«‘∑¬“≈—¬¡À‘¥≈ ·µà¬—ßª√– ∫ªí≠À“À≈“¬ª√–°“√ ®÷ß¬—ß‰¡à “¡“√∂
¢¬“¬‰ª Ÿà°“√º≈‘µ„π‡™‘ßæ“≥‘™¬å‰¥â

‚§√ß°“√«‘®—¬æ—≤π“°“√º≈‘µ®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß√”§“≠π’È ¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ
æ—≤π“∂—ßÀ¡—°·≈– Ÿµ√Õ“À“√‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5 ∑’Ë¡’§ÿ≥¿“æ·≈–µâπ∑ÿπ
µË”  “¡“√∂π”‰ª‡ªìπµâπ·∫∫„π°“√º≈‘µ®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß„πª√–‡∑»‰∑¬‰¥â
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«— ¥ÿ·≈–Õÿª°√≥å
1. ®ÿ≈‘π∑√’¬å Bacillus sphaericus ∑’Ëπ”¡“æ—≤π“°“√º≈‘µ‡ªìπ®ÿ≈‘π∑√’¬å “¬æ—π∏ÿå

∑âÕß∂‘Ëπ ·¬°‡™◊ÈÕ‰¥â®“°µ—«Õ¬à“ß≈Ÿ°πÈ”¬ÿß ´÷Ëß‡°Á∫®“°®—ßÀ«—¥°“≠®π∫ÿ√’ ‡¡◊ËÕ æ.». 2525
·≈–‡™◊ÈÕ®ÿ≈‘π∑√’¬å “¬æ—π∏ÿåπ’È‰¥âºà“π°“√µ√«®√—∫√Õß®“° WHO Collaborating Center for
Entomopathogenic Bacilli ®“° ∂“∫—π Pasteur ·≈â«

2. Õ“À“√‡≈’È¬ß‡™◊ÈÕ´÷Ëßæ—≤π“‡æ◊ËÕ„™â°—∫∂—ßÀ¡—°‡ªìπÕ“À“√‡À≈«∑’Ëª√—∫ª√ÿß„Àâ¡’§ÿ≥¿“æ
 ”À√—∫‡æ“–‡≈’È¬ß Bacillus sphaericus H.5 ª√–°Õ∫¥â«¬ºß∂—Ë«‡À≈◊Õß ‡π◊ÈÕ∫¥·Àâß ºß
¬’ µåµ√“‡øÕ√å¡‘æ—π ·≈–‡°≈◊Õ·°ß

3. ∂—ßÀ¡—°‡™◊ÈÕ ª√–°Õ∫¢÷Èπ‡Õß‡ªìπ∂—ß√Ÿª∑√ß°√–∫Õ°¡’§«“¡®ÿ 200 ≈‘µ√ ¡’Õÿª°√≥å
µà“ßÊ ‡™àπ ‡§√◊ËÕß∑”§«“¡√âÕπ ·ºß§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ ·≈–‡§√◊ËÕß‡ªÉ“≈¡ ‡ªìπµâπ

«‘∏’°“√
°“√‡µ√’¬¡À—«‡™◊ÈÕ Bacillus sphaericus H.5 „™â°—∫∂—ßÀ¡—°

‡µ√’¬¡ Bacillus sphaericus H.5 „Àâ∫√‘ ÿ∑∏‘Ï‚¥¬‡æ“–‡≈’È¬ß„π Tryptic soy broth Õÿ≥À¿Ÿ¡‘
37 °C π“π 24 ™—Ë«‚¡ß À≈—ß®“°π—Èπ‡æ“–‡≈’È¬ß∫π Nutrient agar §—¥·¬°‡°Á∫ Colony ∑’Ë‡ªìπ
Single colony ≈ß„π Tryptic soy broth ‡æ“–‡≈’È¬ß„πµŸâ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 °C π“π 4-6 ™—Ë«‚¡ß
π”‰ªÕÿàπ„π Water Bath 65 °C π“π 1 ™—Ë«‚¡ß ‡æ◊ËÕ°”®—¥ Bacteria Phage ·≈â«‡æ“–‡≈’È¬ß„π
Nutrient agar Õ’°§√—Èß §—¥·¬°‡Õ“ Single colony ‡æ“–‡≈’È¬ß„π Tryptic soy broth 5 ml
Õÿ≥À¿Ÿ¡‘ 37 °C π“π 4-6 ™—Ë«‚¡ß ®–‰¥â Young active growing cells ∂à“¬‡™◊ÈÕ∑—ÈßÀ¡¥≈ß„π
Tryptic soy broth 100 ml ‡æ“–‡≈’È¬ßπ“π 24 ™—Ë«‚¡ß ·≈–∂à“¬‡™◊ÈÕ∑—ÈßÀ¡¥≈ß„π Tryptic soy
broth 100 ml ‡æ“–‡≈’È¬ß 24 ™—Ë«‚¡ßÕ’°§√—Èß°àÕπ∂à“¬‡™◊ÈÕ∑—ÈßÀ¡¥≈ß„π∂—ßÀ¡—°∑’Ë¡’Õ“À“√
‡æ“–‡≈’È¬ß‡™◊ÈÕÕ¬Ÿà·≈â« (¥—ß· ¥ß„π√Ÿª∑’Ë 1)

°“√‡µ√’¬¡∂—ßÀ¡—° °“√‡µ√’¬¡Õ“À“√‡æ“–‡≈’È¬ß‡™◊ÈÕ ·≈–°√√¡«‘∏’°“√À¡—°
∂—ßÀ¡—°‡™◊ÈÕ ∑”¥â«¬·ºàπ ‡µπ‡≈ Àπ“ 3 Àÿπ ∑”‡ªìπ∂—ß√Ÿª∑√ß°√–∫Õ° ¡’Ω“ªî¥∑π§«“¡

¥—π‰¥â‡≈Á°πâÕ¬¡’≈‘Èπªî¥-‡ªî¥  ”À√—∫‡µ‘¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ À—«‡™◊ÈÕ πÈ”√âÕπ ·≈–Õ“°“»∑’Ëºà“π
°“√§—¥°√Õß‡™◊ÈÕ §à“„™â®à“¬„π°“√ª√–°Õ∫∂—ßÀ¡—°·≈–Õÿª°√≥åµà“ßÊ ‡ªìπ‡ß‘π 50,000 ∫“∑
(¥—ß· ¥ß„π√Ÿª∑’Ë 2) °“√‡µ√’¬¡∂—ßÀ¡—°°àÕπ‡æ“–‡≈’È¬ß‡™◊ÈÕµâÕß≈â“ß∑”§«“¡ –Õ“¥ ¶à“‡™◊ÈÕ
ªπ‡ªóôÕπ¥â«¬πÈ”√âÕπ‡¥◊Õ¥Õÿ≥À¿Ÿ¡‘ 95 °C π“π 4 ™—Ë«‚¡ß ∑” È́” 3 §√—Èß µ√«® Õ∫§«“¡ –Õ“¥
¥â«¬°“√π”πÈ”≈â“ß∂—ß§√—Èß ÿ¥∑â“¬¡“µ√«®‡æ“–‡≈’È¬ßÀ“‡™◊ÈÕªπ‡ªóôÕπ ∂—ßÀ¡—°∑’Ëæ√âÕ¡®–∑”°“√
À¡—°‡™◊ÈÕµàÕ‰ªµâÕßª√“»®“°°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ„¥Ê

°“√‡µ√’¬¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ„π∂—ßÀ¡—°„™â«—µ∂ÿ¥‘∫∑’ËÀ“‰¥âßà“¬ ª√–°Õ∫¥â«¬ºß∂—Ë«‡À≈◊Õß 1%
‡π◊ÈÕ∫¥·Àâß 0.15% ºß¬’ µåµ√“‡øÕ√å¡‘æ—π 0.15% ‡°≈◊Õ·°ß 0.15% π”¡“™—Ëßµ“¡ª√‘¡“≥
∑’ËµâÕß°“√ µâ¡°√ÕßÀ≈“¬§√—Èß ‡Õ“πÈ”∑”„Àâ‡ªìπÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡¢â¡¢âπ 10 ‡∑à“ ‡æ◊ËÕ‡®◊Õ®“ß„π
∂—ßÀ¡—° π÷Ëß¶à“‡™◊ÈÕ¥â«¬ Autoclave 15 ªÕπ¥å π“π 15 π“∑’ ∫√√®ÿ≈ß„π∂—ßÀ¡—°¥â«¬‡∑§π‘§
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ª√“»®“°‡™◊ÈÕªπ‡ªóôÕπ ‡µ‘¡πÈ”µâ¡‡¥◊Õ¥„Àâ§√∫µ“¡ª√‘¡“≥¢Õß Ÿµ√∑’Ë°”Àπ¥ ª√—∫√–¥—∫§«“¡
‡ªìπ°√¥-¥à“ß ‡∑à“°—∫ 7.2-7.4 ‡æ‘Ë¡§«“¡√âÕπ¥â«¬‡§√◊ËÕßª√—∫Õÿ≥À¿Ÿ¡‘„π∂—ß‡ªìπ 95 °C ‡æ◊ËÕÕ∫
¶à“‡™◊ÈÕ„™â‡«≈“π“π 4 ™—Ë«‚¡ß ª≈àÕ¬„ÀâÕÿ≥À¿Ÿ¡‘‡¬Áπ≈ß 35 °C ‡µ‘¡À—«‡™◊ÈÕ∑’Ë‡µ√’¬¡‰«â

°√√¡«‘∏’°“√À¡—°‡™◊ÈÕ ‡¡◊ËÕ‡µ‘¡À—«‡™◊ÈÕ≈ß„π∂—ßÀ¡—°∑’Ë¡’Õ“À“√‡æ“–‡≈’È¬ß‡™◊ÈÕ·≈â« ∑”°“√
À¡—°‡™◊ÈÕ‚¥¬‡ªÉ“Õ“°“»∫√‘ ÿ∑∏‘Ï‡¢â“‰ª„π∂—ß ¥â«¬‡§√◊ËÕß‡ªÉ“≈¡ HIBLOW AIR PUMP 50
Hz 44 W ‡æ◊ËÕ‡µ‘¡Õ“°“»„Àâ®ÿ≈‘π∑√’¬å‡®√‘≠‰¥â¥’„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ ·≈–„Àâ‡°‘¥°“√‰À≈«π
¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ„π∂—ß¥â«¬ (¥—ß· ¥ß„π√Ÿª∑’Ë 3) Õÿ≥À¿Ÿ¡‘¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ®–ª√—∫≈¥
≈ßª√–¡“≥ 28-30 °C ‡ªìπÕÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠¢Õß Bacillus sphaericus H.5
∑”°“√À¡—°‡™◊ÈÕ∂÷ß™—Ë«‚¡ß∑’Ë 120 µ√«®π—∫®”π«π Spore count ‰¥â Ÿß ÿ¥‡©≈’Ë¬ 108 ®÷ß‡°Á∫πÈ”
‡≈’È¬ß‡™◊ÈÕ∑—π∑’ π”‰ªªíòπ·¬°‡Õ“µ–°Õπ‡æ◊ËÕ∑”‡ªìπºß·Àâß¥â«¬°√–∫«π°“√ Lyophilization
«—¥§«“¡·√ß¢Õßºß‡™◊ÈÕµ“¡«‘∏’¡“µ√∞“π §”π«≥À“§«“¡·√ß¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ (whole beer)
πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ë¡’§«“¡·√ß ŸßÊ  “¡“√∂π”‰ª°”®—¥≈Ÿ°πÈ”¬ÿß√”§“≠‰¥â ‚¥¬‰¡àµâÕß∑”‡ªìπºß
°“√À¡—°‡™◊ÈÕ§√—Èßπ’È §”π«≥µâπ∑ÿπ§à“„™â®à“¬√–À«à“ßÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ëæ—≤π“¢÷Èπ‡ª√’¬∫‡∑’¬∫
°—∫Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑—Ë«‰ª√“§“∂Ÿ°°«à“°—π¡“° ª√–¡“≥ 80 ‡∑à“ (¥—ß· ¥ß„πµ“√“ß∑’Ë 1)
º≈º≈‘µ∑’Ë‰¥â¡’πÈ”Àπ—°ª√–¡“≥ 1.5 °√—¡µàÕ≈‘µ√ (¥—ß· ¥ß„πµ“√“ß∑’Ë 2)

°“√§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠¥â«¬πÈ”‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5 (whole beer)
°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ®ÿ≈‘π∑√’¬å‡æ◊ËÕ„™â°”®—¥≈Ÿ°πÈ”¬ÿß ‚¥¬∑—Ë«‰ª®–¥”‡π‘π°“√∂÷ß¢—Èππ”

µ–°Õπ‡™◊ÈÕ∑—ÈßÀ¡¥‰ª∑”‡ªìπºß·Àâß ‡æ◊ËÕ·ª√√Ÿª‡ªìπº≈‘µ¿—≥±å·∫∫µà“ßÊ ·µà‡π◊ËÕß®“°‰¡à¡’
‡§√◊ËÕß‡°Á∫µ–°Õπ‡™◊ÈÕ (separator) ®÷ßπ”πÈ”‡≈’È¬ß‡™◊ÈÕ (whole beer) ∑’ËÀ¡—°‰¥â∑’Ë·≈â«‰ª
∑¥≈Õß§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠„π¿“§ π“¡ °àÕππ”πÈ”‡≈’È¬ß‡™◊ÈÕ‰ª„™â ‰¥â∑”°“√µ√«®«—¥
§«“¡·√ß¢Õß Bacillus sphaericus H.5 µ“¡«‘∏’¡“µ√∞“π·≈–∑¥ Õ∫ª√– ‘∑∏‘¿“æº≈°“√
°”®—¥≈Ÿ°πÈ”¬ÿß√”§“≠ ·∫∫®”≈Õß∏√√¡™“µ‘„π∂—ßæ≈“ µ‘° ’Ë‡À≈’Ë¬¡ ª“°°«â“ß 2 µ“√“ß‡¡µ√
®ÿπÈ”‰¥â 1,000 ≈‘µ√ ‡æ◊ËÕÀ“Õ—µ√“°“√„™â∑’Ë‡À¡“– ¡‚¥¬∑¥≈Õß„™âª√‘¡“≥πÈ”‡≈’È¬ß‡™◊ÈÕ (whole beer)
µàÕæ◊Èπ∑’Ëº‘«πÈ” 5 √–¥—∫°“√∑¥ Õ∫ (≈‘µ√: µ“√“ß‡¡µ√) §◊Õ 1: 2, 1: 4, 1: 6, 1: 8, 1: 10
‡ªìπ‡«≈“ 3 ‡¥◊Õπ (¥—ß· ¥ß„πµ“√“ß∑’Ë 3) ‰¥â‡≈◊Õ°Õ—µ√“°“√„™â∑’Ë‡À¡“– ¡§◊Õ 1: 6 ´÷Ëß
 “¡“√∂≈¥ª√‘¡“≥§«“¡™ÿ°™ÿ¡¢Õß≈Ÿ°πÈ”¬ÿß√”§“≠ √–¬– 3-4 ·≈–µ—«‚¡àß‰¥â√âÕ¬≈–‰¡àπâÕ¬
°«à“ 90 ‰¥âπ“π 30 «—π ‡∑à“°—∫Õ—µ√“°“√„™â 1: 4 ·≈– 1: 6 ®÷ß‰¥âπ”‰ª§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß
√”§“≠„π¿“§ π“¡ æ◊Èπ∑’Ë∑¥≈Õß‡ªìπ·À≈àß‡æ“–æ—π∏ÿå¬ÿß√”§“≠∏√√¡™“µ‘ 3 ·Ààß„π‡¢µ
®—ßÀ«—¥ππ∑∫ÿ√’ ¡’≈—°…≥–·≈– ¿“æ·«¥≈âÕ¡·µ°µà“ß°—π æ◊Èπ∑’Ë∑¥≈Õß∑’Ë 1 (‡√«¥’ 1) ¡’¢π“¥
æ◊Èπ∑’Ëº‘«πÈ”ª√–¡“≥ 42 µ“√“ß‡¡µ√ πÈ”≈÷°‡©≈’Ë¬ 35 ‡´πµ‘‡¡µ√ ‡ªìπæ◊Èπ∑’Ëªî¥πÈ”¢—ßµ≈Õ¥
‡«≈“‰¡à¡’∑“ß√–∫“¬πÈ”‡¢â“-ÕÕ° æ◊Èπ∑’Ë∑¥≈Õß∑’Ë 2 (‡√«¥’ 2) ¡’¢π“¥æ◊Èπ∑’Ëº‘«πÈ”ª√–¡“≥
60 µ“√“ß‡¡µ√ πÈ”≈÷°‡©≈’Ë¬ 50 ‡´πµ‘‡¡µ√ æ◊Èπ∑’Ë‡ªî¥µ‘¥§≈Õß√–∫“¬πÈ” ¡’πÈ”‰À≈‡¢â“ÕÕ°
∑ÿ°«—π æ◊Èπ∑’Ë∑¥≈Õß∑’Ë 3 (‰∑¬“ππ∑å 1) ‡ªìπ·ÕàßπÈ”¢—ß„µâ∂ÿπ∫â“π‡ªìπæ◊Èπ∑’Ëªî¥ ¡’æ◊Èπ∑’Ëº‘«πÈ”
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84 µ“√“ß‡¡µ√ ≈÷°‡©≈’Ë¬ 120 ‡´πµ‘‡¡µ√ °àÕπ∑”°“√§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠‰¥â ”√«®
≈Ÿ°πÈ”¬ÿß√”§“≠ ‚¥¬«‘∏’ Dipping technique ‡æ◊ËÕÀ“®”π«π§«“¡Àπ“·πàπ¢Õß≈Ÿ°πÈ”¬ÿß√”§“≠
·≈–À≈—ß≈ß¡◊Õ§«∫§ÿ¡µ‘¥µ“¡ª√–‡¡‘πº≈∑ÿ° 7 «—π °“√∑¥ Õ∫„π¿“§ π“¡„™â‡«≈“∑—Èß ‘Èπ 112
«—π

º≈
°“√‡æ“–‡≈’È¬ß Bacillus sphaericus H.5 ‚¥¬„™â∂—ßÀ¡—°‰¥âº≈º≈‘µ 1.5 °√—¡µàÕ≈‘µ√

«—¥§«“¡·√ßµ“¡«‘∏’¡“µ√∞“π‰¥â§à“‡©≈’Ë¬ 500 ITU/mg Cx. quin À√◊Õ¡’§«“¡·√ß¢ÕßπÈ”‡≈’È¬ß
‡™◊ÈÕ (whole beer) ‡∑à“°—∫ 750,000 ITU µàÕ≈‘µ√ ‡¡◊ËÕπ”‰ª∑¥≈Õß§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß
√”§“≠„™âº≈‘µ¿—≥±åπÈ”‡≈’È¬ß‡™◊ÈÕ 1 ≈‘µ√µàÕæ◊Èπ∑’Ëº‘«πÈ” 6 µ“√“ß‡¡µ√ ∑—Èß 3 æ◊Èπ∑’Ë∑’Ë‰¥â§—¥‡≈◊Õ°‰«â
‚¥¬æ◊Èπ∑’Ë∑¥≈Õß∑’Ë 1 (‡√«¥’ 1) „™âπÈ”‡≈’È¬ß‡™◊ÈÕ (whole beer) 7 ≈‘µ√ æàπ 1 §√—Èß µ‘¥µ“¡
º≈∑ÿ° 7 «—π º≈°“√„™âº≈‘µ¿—≥±å  “¡“√∂§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠√–¬– 3-4 ·≈–µ—«‚¡àß „π
√–¥—∫≈¥‰¥â 90 ‡ªÕ√å‡´Áπµå ‰¥âπ“π°«à“ 90 «—π (¥—ß· ¥ß„π°√“ø√Ÿª∑’Ë 1) „πæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 2
(‡√«¥’ 2) æàπ 5 §√—Èß „™âπÈ”‡≈’È¬ß‡™◊ÈÕ§√—Èß≈– 10 ≈‘µ√  “¡“√∂≈¥ª√‘¡“≥§«“¡™ÿ°™ÿ¡¢Õß
≈Ÿ°πÈ”¬ÿß√”§“≠√–¬– 3-4 ·≈–µ—«‚¡àß „π√–¥—∫≈¥‰¥â 90 ‡ªÕ√å‡´Áπµå ‡©≈’Ë¬π“π 14 «—π µàÕ
°“√æàπ 1 §√—Èß (¥—ß· ¥ß„π°√“ø√Ÿª∑’Ë 2) ·≈–„πæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 3 (‰∑¬“ππ∑å) æàπ 3 §√—Èß
„™âπÈ”‡≈’È¬ß‡™◊ÈÕ§√—Èß≈– 14 ≈‘µ√ æ∫«à“ “¡“√∂≈¥ª√‘¡“≥§«“¡™ÿ°™ÿ¡¢Õß≈Ÿ°πÈ”¬ÿß√”§“≠√–¬–
3-4 ·≈–µ—«‚¡àß √–¥—∫≈¥‰¥â 90 ‡ªÕ√å‡´Áπµå ‡©≈’Ë¬π“π 20 «—π µàÕ°“√æàπ 1 §√—Èß (¥—ß
· ¥ß‰«â„π°√“ø∑’Ë 3) °“√∑¥≈Õß§√—Èßπ’È¡’ ‘Ëß∑’Ëπà“ —ß‡°µ‰¥âÕ¬à“ßÀπ÷Ëß§◊Õ °≈‘Ëπ‡À¡Áπ¢ÕßπÈ”≈¥
≈ß πÈ”„ ¢÷Èπ ¡’≈Ÿ°‰√ ·≈–≈Ÿ°ª≈“À“ßπ°¬Ÿß‡æ‘Ë¡¡“°¢÷Èπ°«à“‡¥‘¡ · ¥ß«à“ Bacillus sphaericus
H.5 ®ÿ≈‘π∑√’¬å “¬æ—π∏ÿå∑âÕß∂‘Ëππ’È πÕ°®“°®–≈¥ª√‘¡“≥§«“¡Àπ“·πàπ¢Õß≈Ÿ°πÈ”¬ÿß√”§“≠
‰¥â¥’‰¡àπâÕ¬°«à“ 14 «—π·≈â« ¬—ß “¡“√∂ª√—∫ª√ÿß ¿“æ¢ÕßπÈ”‡ ’¬„Àâ¥’¢÷Èπ‰¥âÕ’°¥â«¬ ∑—Èßπ’È®–
µâÕß»÷°…“„π√“¬≈–‡Õ’¬¥µàÕ‰ª
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√Ÿª∑’Ë 1 · ¥ß¢—ÈπµÕπ°“√‡µ√’¬¡À—«‡™◊ÈÕ Bacillus sphaericus H.5 (Stock culture)

Design of a fermentation plant : starter of Bacilus spaericus H.5

Stock culture
(B. sphaericus H.5)

Inoculte in to TSB
(Tryptic soy broth)

Culture on NA
(Nutrient agar)

Cultuere on (NA)
(Nutrient agar)

TSB into
Water bath 65 °C

Inoculate into TSB
(Tryptic soy broth)

TSB. 5 ml
(Tryptic soy broth)

TSB. 100 ml
(Tryptic soy broth)

Fermenter 200 L.

TSB. 1,000 ml
(Tryptic soy broth)
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√Ÿª∑’Ë 2 ∂—ßÀ¡—° (Fermenter) ¢π“¥∫√√®ÿ 200 ≈‘µ√ ∑’Ëæ—≤π“¢÷Èπæ√âÕ¡Õÿª°√≥åµà“ß Ê

Air pump

Stream, Nutrients, Sampling, Acid/base (pH Control), Antiform

H2O+Antibiotic

Fermenter

Air in
Air out

Air filter
Product

√Ÿª∑’Ë 3 · ¥ß°“√∑”ß“π¢≥–À¡—°‡™◊ÈÕ¢Õß∂—ßÀ¡—° Fermenter ¢π“¥®ÿ 200 ≈‘µ√
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µ“√“ß∑’Ë 1 · ¥ß§à“„™â®à“¬«—µ∂ÿ¥‘∫ à«πª√–°Õ∫Õ“À“√‡æ“–‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5

 à«πª√–°Õ∫ ª√‘¡“≥∑’Ë„™â √“§“µàÕ≈‘µ√
(%) (∫“∑)

1. Õ“À“√‡æ“–‡≈’È¬ß‡™◊ÈÕ -Peptone 0.5 28.00
nutrient broth + 0.3% -Beet extract 0.3 26.40
Yeast extract -Yeast extract 0.3 26.40

√«¡ 80.80

2. πÈ”µâ¡∂—Ë«‡À≈◊Õß¥—¥·ª≈ß∑’Ëæ—≤π“¢÷Èπ -∂—Ë«‡À≈◊Õß∫¥ 1 0.50
-‡π◊ÈÕ∫¥·Àâß  0.15 0.075
-¬’ µå∑”¢π¡ 0.15 0.40
-‡°≈◊Õ·°ß 0.15 0.025

√«¡ 1.00

µ“√“ß∑’Ë 2 · ¥ßº≈º≈‘µ·≈–§«“¡‡ªìπæ‘…µàÕ≈Ÿ°πÈ”¬ÿß√”§“≠¢Õß Bacillus sphaericus H.5 ∑’Ë‰¥â®“°
°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ¥â«¬∂—ßÀ¡—° Fermenter

Spore count (cells/ml) Yield(gm/L) Potency (ITU)/mg)
Nutrient broth + 1.6x107 0.95 508
0.3% Yeast extract 1.9x107 1.7x107 1.10 1 512 510

1.7x107 0.95 510
πÈ”µâ¡∂—Ë«‡À≈◊Õß¥—¥·ª≈ß 9.8x107 1.45 495

5.7x108 3.2x108 1.65 1.5 505 500
3.5x108 1.50 500

µ“√“ß∑’Ë 3 · ¥ßº≈°“√∑¥ Õ∫º≈‘µ¿—≥±åπÈ”‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5 (whole beer) µàÕ
≈Ÿ°πÈ”¬ÿß√”§“≠„π ¿“æ®”≈Õß∏√√¡™“µ‘

«—π %Reduction of Culex quinquefasciatus larvae (L 3-4+pupae)

(À≈—ß Treatment)  —¥ à«π  —¥ à«π  —¥ à«π  —¥ à«π  —¥ à«π
1L=2m2 1L=4m2 1L=6m2 1L=8m2 1L=10m2

1 99 99 99 98 87
15 98 98 96 83 75
30 97 96 93 75 42
45 98 89 82 54 25
60 89 87 80 28 17
75 89 61 57 13 10
90 71 27 22   5   5

}
}

}
}

}
}
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Dose : 1L/6m1
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«—π∑’ËÀ≈—ß°“√§«∫§ÿ¡ T=Treatment
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«—π∑’ËÀ≈—ß°“√§«∫§ÿ¡ T=Treatment

Dose : 1L/6m1

T1 T2 T3 T4 T5

°√“ø∑’Ë 1 ª√– ‘∑∏‘º≈¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5 (whole beer) µàÕ≈Ÿ°πÈ”¬ÿß√”§“≠
„πæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 1 (‡√«¥’ 1)

°√“ø∑’Ë 2 ª√– ‘∑∏‘º≈¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5 (whole beer) µàÕ≈Ÿ°πÈ”¬ÿß√”§“≠
„πæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 2 (‡√«¥’ 2)
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°√“ø∑’Ë 3 ª√– ‘∑∏‘º≈¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5 (whole beer) µàÕ≈Ÿ°πÈ”¬ÿß√”§“≠
„πæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 3 (‰«∑¬“ππ∑å 1)

 √ÿª·≈–«‘®“√≥å
°“√æ—≤π“°“√º≈‘µ®ÿ≈‘π∑√’¬å “¬æ—π∏ÿå∑âÕß∂‘Ëπ Bacillus sphaericus H.5 ‡æ◊ËÕ„™â°”®—¥

≈Ÿ°πÈ”¬ÿß√”§“≠ ‚¥¬Õ“»—¬°√–∫«π°“√‡∑§‚π‚≈¬’™’«¿“ææ◊Èπ∞“π∑”°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ Bacillus
sphaericus H.5 ¥â«¬∂—ßÀ¡—°‡ªìπ∂—ßÀ¡—°‡™◊ÈÕ∑’Ëª√–¥‘…∞å¢÷Èπæ√âÕ¡Õÿª°√≥å¢π“¥ 200 ≈‘µ√
√«¡§à“„™â®à“¬ª√–¡“≥ 50,000 ∫“∑ ‰¥â∂—ßÀ¡—°‡™◊ÈÕ∑’Ë√“§“∂Ÿ°°«à“∂—ßÀ¡—°‡™◊ÈÕ∑’Ë´◊ÈÕ®“°µà“ß
ª√–‡∑» ´÷Ëß¡’√“§“ Ÿßπ—∫‡ªìπ‡ß‘πÀ≈“¬ ‘∫≈â“π∫“∑  Ÿµ√Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ëæ—≤π“¢÷Èπ√“§“∂Ÿ°
„™â«—µ∂ÿ¥‘∫∑’ËÀ“‰¥âßà“¬„πª√–‡∑» µâπ∑ÿπ‡æ’¬ß 1 ∫“∑µàÕ≈‘µ√ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫Õ“À“√‡≈’È¬ß
‡™◊ÈÕ∑’Ë´◊ÈÕ®“°µà“ßª√–‡∑»∑’Ë¡’¢“¬∑—Ë«‰ª√“§“∂÷ß 80 ∫“∑µàÕ≈‘µ√ °“√«‘®—¬‡æ◊ËÕæ—≤π“°“√º≈‘µ
§√—Èßπ’Èª√– ∫§«“¡ ”‡√Á®„π√–¥—∫∑’Ëπà“æÕ„® π—∫«à“‰¥â Ÿµ√Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â‰¥â¥’ Õ’°∑—Èß¬—ß¡’
§ÿ≥¿“æ·≈–¡’√“§“∂Ÿ°¥â«¬ °“√‡æ“–‡≈’È¬ß‡™◊ÈÕ‚¥¬«‘∏’π’È‰¥âº≈º≈‘µª√–¡“≥ 1.5 °√—¡µàÕ≈‘µ√
«—¥§«“¡‡ªìπæ‘…µàÕ≈Ÿ°πÈ”¬ÿß√”§“≠¡’§«“¡·√ß (Potency) ‡∑à“°—∫ 500 ITU/mg Cx. quin.
¢Õßºß‡™◊ÈÕ (Primary powder) À√◊Õ 750,000 ITU/≈‘µ√ ¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ (whole beer)
§«“¡·√ß¢Õßº≈‘µ¿—≥±å 500 ITU/mg Cx. quin. ¬—ß‰¡à Ÿßπ—°®–µâÕß∑”°“√»÷°…“«‘®—¬æ—≤π“
„π√“¬≈–‡Õ’¬¥¢Õßªí®®—¬µà“ßÊ ∑’Ë‡À¡“– ¡ ‡æ◊ËÕ„Àâ®ÿ≈‘π∑√’¬å‡®√‘≠·≈– √â“ß ªÕ√å‰¥â¡“°¢÷Èπ
µàÕ‰ª‡æ◊ËÕ„Àâ‡°‘¥º≈∑’Ë‰¥âº≈‘µ¿—≥±å¡’§«“¡·√ß Ÿß¢÷Èπ ‡æ√“–∂â“¡’ ªÕ√å¡“°  “√ Delta endotoxin
∑’Ë¡’ƒ∑∏‘Ï∑”≈“¬≈Ÿ°πÈ”¬ÿß√”§“≠®–¡’¡“°¢÷Èπ¥â«¬

°“√∑¥≈Õß§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠¥â«¬πÈ”‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5 (whole
beer) „π¿“§ π“¡∑—Èß 3 ·Ààß ‚¥¬µ—Èß‡ªÑ“À¡“¬∑’Ë®–§«∫§ÿ¡„Àâ≈Ÿ°πÈ”¬ÿß√”§“≠√–¬–ª≈“¬
(L. 3-4) ·≈–µ—«‚¡àß„Àâ‰¥âº≈≈¥≈ß„π√–¥—∫ 90 ‡ªÕ√å‡ Á́πµå º≈°“√§«∫§ÿ¡‰¥â§à“‡©≈’Ë¬µË” ÿ¥
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Dose : 1L/6m1

T1 T2 T3
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‡æ’¬ß  2  —ª¥“Àå  „πæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 2 ∑—Èßπ’È®–µâÕßª√—∫ª√ÿßæ—≤π“º≈‘µ¿—≥±å ·≈–ª√‘¡“≥
°“√„™â„Àâ¡’ª√– ‘∑∏‘º≈‡æ‘Ë¡¢÷Èπ ‡æ◊ËÕ∑’Ë®–∑”„Àâº≈‘µ¿—≥±å “¡“√∂§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠‰¥â
π“π¢÷Èπ¥—ß‡™àπ„πæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 1 (‡√«¥’ 1) Õ¬à“ß‰√°Áµ“¡ ¿“æ·«¥≈âÕ¡¡’ à«π ”§—≠ ∂â“
 ¿“ææ◊Èπ∑’Ë∑¥≈Õß¡’ªí®®—¬µà“ßÊ ¡“‡°’Ë¬«¢âÕß¥—ß‡™àπæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 2 (‡√«¥’ 2) ¡’πÈ”‰À≈‡¢â“-
ÕÕ°∑ÿ°«—π ª√– ‘∑∏‘º≈¢Õßº≈‘µ¿—≥±å°Á®–≈¥≈ß‰¥â  à«π°“√§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠„πæ◊Èπ∑’Ë
∑¥≈Õß∑’Ë 3 ¡’º≈Õ¬Ÿà‰¥âπ“π‡©≈’Ë¬ 20 «—ππ—Èπ ‡ªìπ‰ª‚¥¬ ¡‡Àµÿ ¡º≈ ∂â“À“°«à“‡æ‘Ë¡§«“¡
·√ß¡“°¢÷ÈπÕ“®®–¡’§«“¡§ß∑π‰¥âπ“π ®–µâÕß»÷°…“„π√“¬≈–‡Õ’¬¥µàÕ‰ª °“√«‘®—¬æ—≤π“°“√
º≈‘µ®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß√”§“≠π’È ‡ªìπ·π«∑“ß°“√æ—≤π“‡√‘Ë¡µâπ·∫∫æ÷Ëßµπ‡Õß  “¡“√∂
∑”°“√æ—≤π“µàÕ‰ª‰¥â„πÀ≈“¬‡√◊ËÕß ‡æ◊ËÕ„Àâ‰¥âº≈º≈‘µ∑’Ë¡’§«“¡·√ß·≈–ª√– ‘∑∏‘º≈¥’‡≈‘»‰¥â
¥â«¬°“√ª√—∫ª√ÿßÕÿª°√≥å°“√À¡—°‡™◊ÈÕ Õ“À“√‡≈’È¬ß‡™◊ÈÕ „Àâ¡’ª√– ‘∑∏‘¿“æ¥’¬‘Ëß¢÷Èπ µ≈Õ¥®π
æ—≤π“∫ÿ§≈“°√„Àâ¡’§«“¡√Ÿâ§«“¡‡¢â“„®„π°≈‰°µà“ßÊ ∑“ß¥â“π°“√¶à“‡™◊ÈÕ·≈–°“√À¡—°‡™◊ÈÕ
°“√„™â®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß°Á‡ªìπ‡æ’¬ß·π«∑“ßÀπ÷Ëß∑’Ë¡’„Àâ‡≈◊Õ°„™â§«∫§Ÿà°—∫«‘∏’Õ◊ËπÊ ¢âÕ¥’
ª√–°“√Àπ÷Ëß®“°°“√„™â®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß§◊Õ ‰¥â —ß‡°µæ∫«à“ Bacillus sphaericus H.5
™à«¬„Àâ·À≈àßπÈ” °ª√°°≈“¬‡ªìππÈ”∑’Ë¡’§ÿ≥¿“æ¥’¢÷Èπ °≈à“«§◊Õ‡¥‘¡πÈ”„π·À≈àß‡æ“–æ—π∏ÿå
≈Ÿ°πÈ”®–¡’ ’¥”¢ÿàπ·≈–¡’°≈‘Ëπ‡À¡Áπ ‡¡◊ËÕ„™âº≈‘µ¿—≥±å®ÿ≈‘π∑√’¬å Bacillus sphaericus H.5 ‰ª
 —°√–¬–Àπ÷Ëß®–‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß ¿“æ¢ÕßπÈ” °≈‘Ëπ®–À“¬‰ª πÈ”‡√‘Ë¡„ ¢÷Èπ ·≈–µàÕ¡“æ∫«à“
 —µ«åπÈ”À≈“¬™π‘¥‡√‘Ë¡‡°‘¥¢÷Èπ ‡™àπ µ—«‰√πÈ” ·≈–ª≈“µ—«‡≈Á°Ê ‡æ‘Ë¡¢÷ÈπÕ¬à“ß‡ÀÁπ‰¥â™—¥ πà“®–¡’
°“√»÷°…“„π√“¬≈–‡Õ’¬¥µàÕ‰ª

·π«∑“ß∑’Ë®–¢¬“¬°“√º≈‘µ‰ª Ÿà√–¥—∫Õÿµ “À°√√¡ §‘¥«à“‡ªìπ‰ª‰¥â‰¡à¬“° ∂â“À“°‰¥â
√—∫°“√ π—∫ πÿπ∑—Èß∑“ß¥â“π‡ß‘π∑ÿπ ∫ÿ§≈“°√ ·≈–°“√∫√‘À“√®—¥°“√∑’Ë¥’ °Á®–¡’‚√ßß“πº≈‘µ
®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß‡°‘¥¢÷Èπ‰¥â„πÕπ“§µ ´÷Ëß®–‡ªìπª√–‚¬™πåµàÕ°“√§«∫§ÿ¡¬ÿßæ“À–π”
‚√§∑’Ë‡ªìπªí≠À“„π∑“ß “∏“√≥ ÿ¢‰¥â ”‡√Á®µàÕ‰ª

§”¢Õ∫§ÿ≥
¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’ËΩÉ“¬™’««‘∑¬“·≈–π‘‡«»«‘∑¬“∑’Ë‰¥âÕÕ°‰ªª√–‡¡‘πº≈¿“§ π“¡

¢Õ¢Õ∫§ÿ≥ §ÿ≥≈—¥¥“ «—π‚ ¿“ ∑’Ë™à«¬æ‘¡æå‡Õ° “√ ¢Õ¢Õ∫§ÿ≥ ¥√.‚™µ‘°“ ∫ÿ≠-À≈ß ·≈–
§ÿ≥ ÿæ≈ ‡ªÑ“»√’«ß…å ∑’Ë‰¥âµ√«®∑“π·≈–„Àâ§”·π–π”

∑â“¬∑’Ë ÿ¥¢Õ¢Õ∫§ÿ≥ §≥–Õπÿ°√√¡°“√∫√‘À“√»Ÿπ¬å«‘®—¬§«∫§ÿ¡æ◊™‚¥¬™’«Õ‘π∑√’¬å·Ààß
™“µ‘  ”π—°ß“π§≥–°√√¡°“√«‘®—¬·Ààß™“µ‘ ∑’Ë‰¥âÕπÿ‡§√“–Àå∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬§√—Èßπ’È
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