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∫∑§—¥¬àÕ „πªí®®ÿ∫—π ª√–™“™π®”π«π¡“°„π°√ÿß‡∑æ¡À“π§√ π‘¬¡∫√‘‚¿§πÈ”¥◊Ë¡®“°µŸâÀ¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘ ·µà
¢âÕ¡Ÿ≈‡°’Ë¬«°—∫§ÿ≥¿“æπÈ”¥◊Ë¡®“°µŸâÀ¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘¬—ß¡’πâÕ¬¡“° ®÷ß»÷°…“§ÿ≥¿“æπÈ”¥◊Ë¡®“°µŸâπÈ”
À¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘∑’Ëµ‘¥µ—Èß„π‡¢µ°√ÿß‡∑æ¡À“π§√ ‚¥¬»÷°…“§ÿ≥¿“æ∑“ß°“¬¿“æ·≈–®ÿ≈™’««‘∑¬“¢ÕßπÈ”
¥◊Ë¡ µ—Èß·µà‡¥◊Õπ¡’π“§¡ ∂÷ß¡‘∂ÿπ“¬π 2548 ®”π«π 546 µ—«Õ¬à“ß ®“° 20 µ√“º≈‘µ¿—≥±å „π 30 ‡¢µ¢Õß
°√ÿß‡∑æ¡À“π§√ ∑”°“√«‘‡§√“–Àå§ÿ≥¿“æ∑“ß°“¬¿“æ ‰¥â·°à §à“§«“¡‡ªìπ°√¥-¥à“ß °≈‘Ëπ  ’ √  ·≈–
§ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“ ‰¥â·°à ®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥ (Heterotrophic bacteria) ®”π«π‚§≈‘øÕ√å¡√«¡
(total coliforms) ‚¥¬«‘∏’ MPN µ√«®À“‡™◊ÈÕ Escherichia coli, Salmonellae, Staphylococcus aureus,
Pseudomonas aeruginosa ·≈– “À√à“¬ ®“°°“√»÷°…“æ∫«à“ ¡’πÈ”¥◊Ë¡‰¡àºà“π‡°≥±å¡“µ√∞“π®”π«π 289
µ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 52.9 ‡π◊ËÕß®“°‰¡àºà“π‡°≥±å§ÿ≥¿“æ∑“ß°“¬¿“æ ®”π«π 39 µ—«Õ¬à“ß (7.1%)
·≈–‰¡àºà“π‡°≥±å§ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“ ‰¥â·°à ¡’·∫§∑’‡√’¬∑—ÈßÀ¡¥¡“°°«à“ 500 ‚§‚≈π’µàÕ¡‘≈≈‘≈‘µ√ ®”π«π
203 µ—«Õ¬à“ß (37.2%) ¡’‚§≈‘øÕ√å¡√«¡‚¥¬«‘∏’ MPN ¡“°°«à“ 2.2 ®”π«π 49 µ—«Õ¬à“ß (9%) æ∫‡™◊ÈÕ
Escherichia coli ®”π«π 36 µ—«Õ¬à“ß (6.6%) æ∫‡™◊ÈÕ Pseudomonas aeruginosa ®”π«π 118 µ—«Õ¬à“ß
(21.6%) ·≈–æ∫ “À√à“¬ 7 µ—«Õ¬à“ß (1.3%) µ√«®‰¡àæ∫‡™◊ÈÕ Salmonellae ·≈– Staphylococcus aureus
º≈®“°°“√»÷°…“π’È™’È„Àâ‡ÀÁπ«à“πÈ”¥◊Ë¡®“°µŸâÀ¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘ª√–¡“≥°«à“§√÷Ëß‰¡à‰¥â¡“µ√∞“π ‰¡à¡’§«“¡
 –Õ“¥ª≈Õ¥¿—¬ ºŸâ∫√‘‚¿§®÷ß§«√∑’Ë®–¡’§«“¡√–¡—¥√–«—ß ·≈–§«√‡≈◊Õ°∫√‘‚¿§πÈ”¥◊Ë¡®“°µŸâÀ¬Õ¥‡À√’¬≠
Õ—µ‚π¡—µ‘∑’Ë¡’§ÿ≥¿“æ‰¥â¡“µ√∞“π

§” ”§—≠: §ÿ≥¿“æ∑“ß°“¬¿“æ, §ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“, πÈ”¥◊Ë¡®“°µŸâÀ¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘

∫∑π”

„π°“√¥”√ß™’«‘µ¢Õß¡πÿ…¬åπÕ°®“°Õ“°“» ”À√—∫

À“¬„®·≈â«  ‘Ëß∑’Ë¡πÿ…¬å¢“¥‰¡à‰¥â°Á§◊ÕπÈ” ´÷Ëß‡ªìπªí®®—¬

À≈—°„π°“√¥”√ß™’«‘µ∑—Èß„π°“√∫√‘‚¿§·≈–Õÿª‚¿§ πÈ”∑’Ë

„™â∫√‘‚¿§®–µâÕß‡ªìππÈ”∑’Ë –Õ“¥ª√“»®“° ‘Ëßªπ‡ªóôÕπ

Õ“∑‘  “√‡§¡’·≈–‡™◊ÈÕ®ÿ≈‘π∑√’¬å°àÕ‚√§ ÷́Ëß®–π”¡“ Ÿà°“√

§ÿ≥¿“æπÈ”¥◊Ë¡®“°µŸâπÈ”À¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘
„π‡¢µ°√ÿß‡∑æ¡À“π§√

Õ‘ ¬“  ®—π∑√å«‘∑¬“πÿ™‘µ

 ÿ¡≈√—µπå  ™Ÿ«ß…å«—≤π–

æ®¡“π  ºŸâ¡’ —µ¬å

«—™√‘π∑√å  √—ß…’¿“≥ÿ√—µπå

æ√∑‘æ¬å  æ÷Ëß¡à«ß

§≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘



§ÿ≥¿“æπÈ”¥◊Ë¡®“°µŸâπÈ”À¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘„π‡¢µ°√ÿß‡∑æ¡À“π§√

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÒ ªï∑’Ë Ò˜ ©∫—∫∑’Ë Ò

‡°‘¥‚√§µà“ß Ê √«¡∑—Èß‚√§Õÿ®®“√–√à«ß‰¥â(1) „πªí®®ÿ∫—π

§«“¡‡®√‘≠°â“«Àπâ“∑“ß‡∑§‚π‚≈¬’¡’¡“°¢÷Èπ ¡’°“√º≈‘µ

πÈ”¥◊Ë¡‡æ◊ËÕ®”Àπà“¬„πÀ≈“°À≈“¬√Ÿª·∫∫‰¥â·°à πÈ”¥◊Ë¡

∫√√®ÿ„π¿“™π–ªî¥ π‘∑™π‘¥¢«¥·°â« ¢«¥æ≈“ µ‘°„ 

¢«¥æ≈“ µ‘°¢ÿàπ ∂—ßπÈ”¢π“¥ 20 ≈‘µ√ √«¡∑—ÈßπÈ”¥◊Ë¡∑’Ë

„ÀâºŸâ∫√‘‚¿§π”¿“™π–¡“∫√√®ÿ‡Õß ‡™àπ πÈ”¥◊Ë¡®“°µŸâπÈ”

À¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘ ´÷Ëß„π¢≥–π’ÈπÈ”¥◊Ë¡®“°µŸâπÈ”

À¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘°”≈—ß‡ªìπ∑’Ë‰¥â√—∫§«“¡π‘¬¡®“°ºŸâ-

∫√‘‚¿§‡ªìπ®”π«π¡“° ‡π◊ËÕß®“°¡’§«“¡ –¥«° √“§“

ª√–À¬—¥ ·≈–‡™◊ËÕ°—π«à“‡ªìππÈ”¥◊Ë¡∑’Ë¡’§«“¡ –Õ“¥·≈–

ª≈Õ¥¿—¬ ª√“»®“°‡™◊ÈÕ°àÕ‚√§ ¥—ßπ—Èπ®÷ß “¡“√∂æ∫µŸâ

πÈ”À¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘µ‘¥µ—ÈßÕ¬Ÿà∑—Ë«‰ª„π™ÿ¡™πµà“ß Ê

∑—Èß°√ÿß‡∑æ¡À“π§√·≈–µà“ß®—ßÀ«—¥ ‚¥¬√–∫∫°“√
°√ÕßπÈ”¢ÕßµŸâπÈ”À¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘∑’Ëµ‘¥µ—Èß à«π

„À≠àπ—Èπ®–„™â√–∫∫√’‡«Õ√å ÕÕ ‚¡ ‘́  À√◊Õ‡√’¬°¬àÕ Ê «à“

Õ“√å‚Õ (reverse osmosis; RO)(2-4)®–‡ªìπ°“√°√Õßµ–°Õπ
µà“ß Ê ¢ÕßπÈ”¥‘∫¥â«¬‰ â°√Õß„¬ —ß‡§√“–Àå °”®—¥À‘πªŸπ

§«“¡°√–¥â“ß  π‘¡‡À≈Á°¥â«¬‡√´‘π (resin) °”®—¥°≈‘Ëπ  ’
√  §≈Õ√’π  “√Õ‘π∑√’¬å¥â«¬‰ â°√Õß§“√å∫Õπ ·≈–°√Õß

‡™◊ÈÕ‚√§  “√æ‘…  “√‡§¡’¥â«¬‡¬◊ËÕ°√ÕßÕÕ ‚¡ ‘́  ´÷Ëß

‡ªìπ‡¬◊ËÕ°√Õß§ÿ≥¿“æ Ÿß∑’Ë‡√’¬°«à“ thin film composite
membrane (TFC) ∑’Ëª√–°Õ∫¥â«¬√Ÿæ√ÿπ‡≈Á° Ê ®”π«π

¡“°¡’§«“¡≈–‡Õ’¬¥∂÷ß 0.0001 ‰¡§√Õπ (Àπ÷Ëß „π ‘∫

≈â“π¡‘≈≈‘‡¡µ√) πÈ”∑’Ëºà“π√–∫∫°“√°√Õß®–‡ªìππÈ”∑’Ë
∫√‘ ÿ∑∏‘Ï´÷Ëß∂Ÿ°‡°Á∫‰«â¿“¬„π∂—ß∑’Ëªî¥ π‘∑  ‘Ëßªπ‡ªóôÕπ

µà“ß Ê ®–∂Ÿ°·¬°ÕÕ°·≈–∑‘Èß‰ªµ“¡∑àÕπÈ”∑‘Èß πÕ°®“°

π’È πÈ”∫√‘ ÿ∑∏‘Ï∑’Ëºà“π°“√°√Õß·≈â«¬—ß∂Ÿ°π”¡“¶à“‡™◊ÈÕ‚√§

‚¥¬√–∫∫°“√¶à“‡™◊ÈÕ‚√§∑’Ëπ‘¬¡„™â„πµŸâπÈ”À¬Õ¥‡À√’¬≠

Õ—µ‚π¡—µ‘ ‰¥â·°à °“√„™â· ßÕ—≈µ√“‰«‚Õ‡≈µÀ√◊Õ¬Ÿ«’

(ultraviolet; UV) ∑’Ë§«“¡¬“«§≈◊Ëπ 200-295 π“‚π‡¡µ√

(nm) À√◊Õ°“√„™â°ä“´‚Õ‚´π (ozone; O3)
(5) ́ ÷Ëß®“°√–∫∫

°“√°√Õß·≈–√–∫∫°“√¶à“‡™◊ÈÕ‚√§„πµŸâπÈ”À¬Õ¥‡À√’¬≠

Õ—µ‚π¡—µ‘¥—ß°≈à“«®–∑”„Àâ ‰¥âπÈ”∑’Ë¡’§«“¡ –Õ“¥ ∫√‘ ÿ∑∏‘Ï

ª√“»®“°‡™◊ÈÕ‚√§  ¡§«√·°à°“√∫√‘‚¿§ ®“°°“√µ‘¥µ“¡

æ∫«à“¢âÕ¡Ÿ≈‡°’Ë¬«°—∫§ÿ≥¿“æπÈ”¥◊Ë¡®“°µŸâÀ¬Õ¥‡À√’¬≠

Õ—µ‚π¡—µ‘¬—ß¡’πâÕ¬¡“° °“√ ”√«®§ÿ≥¿“æπÈ”¥◊Ë¡®“°µŸâ

À¬Õ¥‡À√’¬≠∑’Ëµ‘¥µ—Èß„π‡¢µ°√ÿß‡∑æ¡À“π§√ π’È®–‡ªìπ

¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ„ÀâºŸâ∫√‘‚¿§„™â‡ªìπ·π«∑“ß„π°“√‡≈◊Õ°

∫√‘‚¿§πÈ”¥◊Ë¡®“°µŸâÀ¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘ ·≈–‡ªìπ°“√

 π—∫ πÿπß“π§«∫§ÿ¡·≈–ªÑÕß°—π‚√§µ‘¥‡™◊ÈÕµàÕ‰ª

«‘∏’°“√»÷°…“

1. µ—«Õ¬à“ß∑’Ë„™â„π°“√ ”√«®§ÿ≥¿“æπÈ”¥◊Ë¡

 ÿà¡µ—«Õ¬à“ßπÈ”¥◊Ë¡®“°µŸâπÈ”À¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘

®”π«π 546 µ—«Õ¬à“ß ®“° 273 µŸâ ®”·π°‡ªìπµŸâ√–∫∫

Õ“√å‚Õ / · ß¬Ÿ«’ ®”π«π 217 µŸâ (√âÕ¬≈– 80) ·≈–‡ªìπ

µŸâ√–∫∫Õ“√å‚Õ / ‚Õ‚´π ®”π«π 56 µŸâ (√âÕ¬≈– 20) ®“°

20 µ√“º≈‘µ¿—≥±å ∑’Ëµ‘¥µ—ÈßÕ¬Ÿà „π 30 ‡¢µ¢Õß
°√ÿß‡∑æ¡À“π§√ ‰¥â·°à ‡¢µ§≈Õß‡µ¬ §—ππ“¬“« ®Õ¡∑Õß

¥Õπ‡¡◊Õß ¥‘π·¥ß ¥ÿ ‘µ ∑ÿàß§√ÿ ∏π∫ÿ√’ ∫“ß°–ªî

∫“ß°Õ°πâÕ¬ ∫“ß°Õ°„À≠à ∫“ß¢ÿπ‡∑’¬π ∫“ß‡¢π ∫“ß·§
∫“ßπ“ ∫“ßæ≈—¥ ª√–‡«» æ√–‚¢πß ¬“ππ“«“ √“™‡∑«’

√“…Æ√å∫Ÿ√≥– ≈“¥°√–∫—ß ≈“¥æ√â“« «—ß∑ÕßÀ≈“ß

 –æ“π Ÿß  “¬‰À¡  «πÀ≈«ß ÀπÕß®Õ° ÀπÕß·¢¡
·≈–À≈—° ’Ë „π™à«ß‡¥◊Õπ¡’π“§¡∂÷ß¡‘∂ÿπ“¬π 2548

∑”°“√‡°Á∫µ—«Õ¬à“ßπÈ”¥◊Ë¡µŸâ≈– 2 §√—Èß Àà“ß°—π 30 «—π

‚¥¬„π·µà≈–§√—Èß‡°Á∫µ—«Õ¬à“ßπÈ”¥◊Ë¡„ à„π¢«¥ª√“»®“°
‡™◊ÈÕ§√—Èß≈– 2 ¢«¥ Ê ≈–ª√–¡“≥ 250 ¡‘≈≈‘≈‘µ√ π”

¢«¥µ—«Õ¬à“ßπÈ”¥◊Ë¡·™à„ππÈ”·¢Áß·≈– àßÀâÕßªØ‘∫—µ‘°“√

‡æ◊ËÕµ√«®«‘‡§√“–Àå§ÿ≥¿“æπÈ”∑—π∑’¿“¬„π 24 ™—Ë«‚¡ß

2. §ÿ≥¿“æπÈ”¥◊Ë¡∑“ß°“¬¿“æ(6)

∑¥ Õ∫§ÿ≥¿“æ∑“ß°“¬¿“æ¢Õßµ—«Õ¬à“ßπÈ”¥◊Ë¡

¢«¥∑’Ë 1 ¥—ßπ’È „™â‡∑Õ√å‚¡¡‘‡µÕ√å«—¥Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”∑—π∑’
¿“¬À≈—ß°“√‡°Á∫µ—«Õ¬à“ß «—¥§à“§«“¡‡ªìπ°√¥-¥à“ß (pH)

¥â«¬‡§√◊ËÕß«—¥°√¥-¥à“ß (pH meter) ∑¥ Õ∫ ’ §«“¡¢ÿàπ

°≈‘Ëπ ·≈–√  ‚¥¬°“√ —ß‡°µ ’ §«“¡¢ÿàπ¥â«¬µ“‡ª≈à“
¥¡°≈‘Ëπ·≈–™‘¡√ ™“µ‘ ‚¥¬„™âºŸâ∑¥ Õ∫Õ¬à“ßπâÕ¬ 5 §π

3. §ÿ≥¿“æπÈ”¥◊Ë¡∑“ß®ÿ≈™’««‘∑¬“(7)

π”µ—«Õ¬à“ßπÈ”¥◊Ë¡¢«¥∑’Ë 2 ¡“∑¥ Õ∫§ÿ≥¿“æ

∑“ß®ÿ≈™’««‘∑¬“ ¥—ßπ’È

ˆ˘
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3.1 ®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥‚¥¬«‘∏’ Hetero-

trophic plate count

3.2 ®”π«π‚§≈‘øÕ√å¡√«¡ (total coliforms)

‚¥¬«‘∏’ Most Probable Number (MPN)

3.3 ‡™◊ÈÕ Escherichia coli

3.4 ‡™◊ÈÕ Salmonellae

3.5 ‡™◊ÈÕ Staphylococcus aureus

3.6 ‡™◊ÈÕ Pseudomonas aeruginosa

3.7 µ—Èßµ—«Õ¬à“ßπÈ”¢«¥∑’Ë 1 ∑‘Èß‰«â°≈“ß·®âß‡ªìπ

‡«≈“π“π 7 «—π ‡æ◊ËÕ∑¥ Õ∫°“√ªπ‡ªóôÕπ¢Õß “À√à“¬

∂â“¡’ “À√à“¬®–æ∫≈—°…≥–‡ âπ„¬ ’‡¢’¬« ∑¥ Õ∫¬◊π¬—π

¥â«¬°“√¥Ÿ°≈âÕß®ÿ≈∑√√»πåæ◊Èπ «à“ß°”≈—ß¢¬“¬ 100 ‡∑à“

„πß“π«‘®—¬π’Èª√–‡¡‘π§ÿ≥¿“æπÈ”¥◊Ë¡µ“¡‡°≥±å
¡“µ√∞“πº≈‘µ¿—≥±åÕÿµ “À°√√¡¢Õß ”π—°ß“π¡“µ√∞“π

º≈‘µ¿—≥±åÕÿµ “À°√√¡ ¡Õ°. 257-2521 ‡√◊ËÕßπÈ”∫√‘‚¿§(8)

‡°≥±å¡“µ√∞“πµ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢©∫—∫∑’Ë
61 (æ.». 2524) ·≈–©∫—∫∑’Ë 135 (æ.». 2534) ‡√◊ËÕßπÈ”

∫√‘‚¿§„π¿“™π–∫√√®ÿ∑’Ëªî¥ π‘∑(9) ·≈–‡°≥±å¡“µ√∞“π
¢ÕßÕß§å°“√ª√–ª“π§√À≈«ß(10) ¥—ßπ’È

§ÿ≥¿“æ∑“ß°“¬¿“æ

1. Õÿ≥À¿Ÿ¡‘ ‰¡à‡°‘π 30 Õß»“‡´≈‡´’¬ 
2. §à“§«“¡‡ªìπ°√¥-¥à“ß (pH) 6.5 - 8.5

3. §«“¡¢ÿàπ °≈‘Ëπ  ’ √  ‰¡à‡ªìπ∑’Ëπà“√—ß‡°’¬®

§ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“

1. ®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥‚¥¬«‘∏’ Hetero-

trophic plate count πâÕ¬°«à“ 500 ‚§‚≈π’µàÕ¡‘≈≈‘≈‘µ√

2. ®”π«π‚§≈‘øÕ√å¡√«¡
MPN/100 ¡‘≈≈‘≈‘µ√ πâÕ¬°«à“ 2.2

3. ‰¡àæ∫ Escherichia coli

4. ‰¡àæ∫®ÿ≈‘π∑√’¬å∑’Ë∑”„Àâ‡°‘¥‚√§ µàÕ‰ªπ’È
Salmonellae, Clostridium perfringens,

Staphylococcus aureus, Pseudomonas aeruginosa

5. ‰¡àæ∫ “À√à“¬
°“√ª√–‡¡‘π§ÿ≥¿“æπÈ”„π§√—Èßπ’È∂◊Õ«à“ ∂â“æ∫«à“

πÈ”¥◊Ë¡„πµ—«Õ¬à“ß„¥‰¡àºà“π‡°≥±å¡“µ√∞“π¢â“ßµâπ

‡æ’¬ß ¢âÕ„¥¢âÕÀπ÷Ëß®–∂◊Õ«à“µ—«Õ¬à“ßπÈ”¥◊Ë¡π—Èπ‰¡à ‰¥â

¡“µ√∞“π

º≈°“√»÷°…“

®“°°“√µ√«®«‘‡§√“–Àå§ÿ≥¿“æπÈ”¥◊Ë¡®“°µŸâÀ¬Õ¥

‡À√’¬≠Õ—µ‚π¡—µ‘ ®”π«π 546 µ—«Õ¬à“ß ®“° 20 µ√“

º≈‘µ¿—≥±å „π‡¢µ°√ÿß‡∑æ¡À“π§√ æ∫µ—«Õ¬à“ß∑’Ë ‰¡à

ºà“π‡°≥±å¡“µ√∞“π∑“ß°“¬¿“æ 39 µ—«Õ¬à“ß §‘¥‡ªìπ

√âÕ¬≈– 7.1 ‡π◊ËÕß®“°¡’§à“§«“¡‡ªìπ°√¥-¥à“ß ‰¡àºà“π

‡°≥±å¡“µ√∞“π ·≈–¡’°≈‘Ëπ √  ‡ªìπ∑’Ëπà“√—ß‡°’¬®  à«π

πÈ”¥◊Ë ¡∑’Ë ‰¡àºà“π‡°≥±å§ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“¡’¥—ßπ’È

µ—«Õ¬à“ß∑’Ë¡’®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥ ¡“°°«à“ 500

‚§‚≈π’µàÕ¡‘≈≈‘≈‘µ√ ®”π«π 203 µ—«Õ¬à“ß (√âÕ¬≈– 37.2)
µ—«Õ¬à“ß∑’Ë¡’®”π«π‡™◊ÈÕ‚§≈‘øÕ√å¡√«¡‚¥¬«‘∏’ MPN ¡“°

°«à“ 2.2 ®”π«π 49 µ—«Õ¬à“ß (√âÕ¬≈– 9) µ—«Õ¬à“ß∑’Ë

æ∫‡™◊ÈÕ E. coli ®”π«π 36 µ—«Õ¬à“ß (√âÕ¬≈– 6.6) µ—«Õ¬à“ß
∑’Ëæ∫‡™◊ÈÕ P. aeruginosa ®”π«π 118 µ—«Õ¬à“ß (√âÕ¬≈–

21.6) µ—«Õ¬à“ß∑’Ëæ∫ “À√à“¬ 7 µ—«Õ¬à“ß (√âÕ¬≈– 1.3)

„π°“√»÷°…“§√—Èßπ’È ‰¡àæ∫‡™◊ÈÕ°àÕ‚√§ Salmonellae, S.
aureus √«¡®”π«πµ—«Õ¬à“ßπÈ”¥◊Ë¡∑’Ë ‰¡àºà“π‡°≥±å

¡“µ√∞“π∑—Èß§ÿ≥¿“æ∑“ß°“¬¿“æ·≈–®ÿ≈™’««‘∑¬“∑—Èß ‘Èπ

289 µ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 52.9 (µ“√“ß∑’Ë 1)

«‘®“√≥å

°“√«‘®—¬„π§√—Èßπ’È‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π ”§—≠∑’Ë¬—ß‰¡à
‡§¬¡’√“¬ß“π°“√»÷°…“¡“°àÕπ ·≈–®“°º≈°“√«‘®—¬π’È™’È

„Àâ‡ÀÁπ«à“ πÈ”¥◊Ë¡®“°µŸâÀ¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘∑’Ëµ‘¥µ—ÈßÕ¬Ÿà

∑—Ë«‰ª ´÷Ëßª√–™“™ππ‘¬¡∫√‘‚¿§‚¥¬§‘¥«à“¡’§«“¡ –Õ“¥
ª≈Õ¥¿—¬Õ’°∑—Èß√“§“ª√–À¬—¥ ‡π◊ËÕß®“°¡’√“§“∂Ÿ°°«à“

πÈ”¥◊Ë¡∫√√®ÿ¢«¥∂÷ß 10 ‡∑à“ (πÈ”¥◊Ë¡∫√√®ÿ¢«¥√“§“

ª√–¡“≥≈‘µ√≈– 10 ∫“∑ „π¢≥–∑’ËπÈ”¥◊Ë¡®“°µŸâÀ¬Õ¥
‡À√’¬≠Õ—µ‚π¡—µ‘√“§“‡æ’¬ß≈‘µ√≈– 1 ∫“∑‡∑à“π—Èπ)

ª√–¡“≥°«à“§√÷Ëß¢Õßµ—«Õ¬à“ßπÈ”¥◊Ë¡∑’Ë ÿà¡¡“µ√«®

«‘‡§√“–Àåπ—Èπ ¡’§ÿ≥¿“æ‰¡à∂Ÿ° ÿ¢≈—°…≥–µ“¡‡°≥±å

¡“µ√∞“ππÈ”¥◊Ë¡ ‚¥¬æ∫‡™◊ÈÕ‚§≈‘øÕ√å¡√«¡ ‰¥â·°à E.coli,
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µ“√“ß∑’Ë 1 §ÿ≥¿“æ∑“ß°“¬¿“æ·≈–®ÿ≈™’««‘∑¬“¢ÕßπÈ”¥◊Ë¡®”π«π 20 µ√“º≈‘µ¿—≥±å „π‡¢µ°√ÿß‡∑æ¡À“π§√

§ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“

µ√“ §ÿ≥¿“æ ®”π«π·∫§∑’‡√’¬ ®”π«π ‡™◊ÈÕ ‡™◊ÈÕ  “À√à“¬ ®”π«πµ—«Õ¬à“ß

º≈‘µ¿—≥±å ∑“ß ∑—ÈßÀ¡¥ ‚§≈‘øÕ√å¡√«¡ E. coli P. πÈ”¥◊Ë¡∑’Ë‰¡àºà“π

°“¬¿“æ ¡“°°«à“ 500 ‚§‚≈π’ ‚¥¬«‘∏’ MPN aeruginosa ‡°≥±å¡“µ√∞“π

µàÕ¡‘≈≈‘≈‘µ√ µàÕ®”π«π∑—ÈßÀ¡¥*

(√âÕ¬≈–)

1. ° - 20 7 6 7 - 20/46 (43.5)

2. ¢ - 18 1 1 14 - 28/52 (53.8)

3. § - 12 4 4 10 - 18/32 (56.3)

4. ß - 22 4 3 8 - 27/48 (56.3)

5. ® - 3 - - 5 - 6/32 (18.8)

6. © - 6 2 1 5 - 8/28 (28.6)

7. ™ - 9 1 1 6 3 12/26 (46.2)

8. ´ - 7 3 1 8 1 13/26 (50.0)

9. ¨ - 8 4 4 2 - 9/22 (40.9)

10. ≠ - 9 2 2 4 - 12/26 (46.2)

11. Æ - 9 3 2 6 - 12/18 (66.7)

12. Ø 1 7 3 2 5 - 11/24 (45.8)

13. ∞ 7 21 3 1 15 - 28/40 (70.0)

14. ± 7 2 2 1 6 1 11/14 (78.6)

15. ≤ 9 12 3 3 4 1 18/18 (100.0)

16. ≥ - 2 - - 4 - 6/20 (30.0)

17. ¥ 1 2 - - 2 1 3/10 (30.0)

18. µ 6 14 3 2 1 - 17/22 (77.3)

19. ∂ 1 14 4 2 4 - 16/22 (72.7)

20. ∑ 7 6 - - 2 - 14/20 (70.0)

√«¡ 39/546 203/546 49/546 36/546 118/546 7/546 289/546

(√âÕ¬≈–) (7.1) (37.2) (9) (6.6) (21.6) (1.3) (52.9)

À¡“¬‡Àµÿ *®”π«πµ—«Õ¬à“ßπÈ”¥◊Ë¡∑’Ë‰¡àºà“π‡°≥±å¡“µ√∞“π‰¡àπ—∫´È”  (-) À¡“¬∂÷ß ºà“π‡°≥±å¡“µ√∞“π

Enterobacter spp., Klebsiella spp. ·≈– Citrobacter

spp. ´÷Ëß‡ªìπ‡™◊ÈÕ∑’Ë‡ªìπ¥—™π’∫àß™’È∂÷ß¡’°“√ªπ‡ªóôÕπ

Õÿ®®“√–¢Õß —µ«å‡≈◊Õ¥Õÿàπ ·≈–æ∫‡™◊ÈÕ P. aeruginosa
´÷Ëß‡ªìπ‡™◊ÈÕ∑’Ëæ∫∑—Ë«‰ª„π ‘Ëß·«¥≈âÕ¡ ·≈–‡ªìπ‡™◊ÈÕ©«¬

‚Õ°“ °àÕ„Àâ‡°‘¥‚√§µ‘¥‡™◊ÈÕ„π‚√ßæ¬“∫“≈‰¥â(1) πÕ°®“°

π’È¬—ßæ∫ “À√à“¬Õ’°¥â«¬

®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“µ—«Õ¬à“ßπÈ”¥◊Ë¡∑’Ë‰¡àºà“π

‡°≥±å¡“µ√∞“ππ—Èπ¡“®“°µŸâÀ¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘∑’Ë„™â

«‘∏’°“√°√ÕßπÈ”‡ªìπ√–∫∫Õ“√å‚Õ ·≈–ºà“π°“√¶à“‡™◊ÈÕ

‚√§∑—Èß°“√„™â· ß¬Ÿ«’·≈–°ä“´‚Õ‚´π ∑—Èß Ê ∑’Ëµ“¡À≈—°
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∑ƒ…Æ’·≈â«√–∫∫°“√°√ÕßπÈ”·≈–√–∫∫°“√¶à“‡™◊ÈÕ‚√§

¥—ß°≈à“«®–‡ªìπ«‘∏’∑’Ë∑”„ÀâπÈ”¡’§«“¡ –Õ“¥ ∫√‘ ÿ∑∏‘Ï

ª√“»®“°‡™◊ÈÕ‚√§ ‡À¡“–·°à°“√∫√‘‚¿§ Õ’°∑—ÈßπÈ”¥‘∫∑’Ë

„™â°àÕπºà“π°√–∫«π°“√°√Õß°Á‡ªìππÈ”ª√–ª“„π‡¢µ

°√ÿß‡∑æ¡À“π§√ ¥—ßπ—Èπ °“√∑’ËπÈ”¥◊Ë¡®“°µŸâÀ¬Õ¥

‡À√’¬≠Õ—µ‚π¡—µ‘‰¡à¡’§ÿ≥¿“æ·≈–¡“µ√∞“ππ—Èπ  “‡Àµÿ

À≈—°πà“®–‡°‘¥®“°¢“¥°“√∫”√ÿß√—°…“‡§√◊ËÕß°√ÕßπÈ”¢Õß

ºŸâª√–°Õ∫°“√ ‡™àπ ‰¡à≈â“ßÀ√◊Õ‡ª≈’Ë¬π‰ â°√Õßµ“¡

°”Àπ¥‡«≈“ ‰¡à∑”§«“¡ –Õ“¥À—«®à“¬πÈ”·≈–∫√‘‡«≥µŸâ

√«¡∑—Èß®ÿ¥æ—°πÈ”∑’Ëºà“π°“√°√Õß·≈â« ∑”„Àâ‡ªìπ·À≈àß

 – ¡¢Õß‡™◊ÈÕ‚√§·≈– “À√à“¬(11) ¥—ßπ—Èπ ‡æ◊ËÕ„ÀâπÈ”¥◊Ë¡

®“°µŸâπÈ”À¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘¡’§ÿ≥¿“æ‰¥â¡“µ√∞“π

§«√·°à°“√∫√‘‚¿§ ®–µâÕßÕ“»—¬§«“¡√à«¡¡◊Õ°—πÀ≈“¬ΩÉ“¬
Õ“∑‘ ºŸâº≈‘µµŸâπÈ”À¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘®–µâÕß¬÷¥À≈—°

°√–∫«π°“√º≈‘µ∑’Ë¥’ (good manufacture procedure;

GMP) ¡’°“√„™â«— ¥ÿÕÿª°√≥å„π√–∫∫°“√°√ÕßπÈ”·≈–
√–∫∫¶à“‡™◊ÈÕ‚√§∑’Ë¡’§ÿ≥¿“æ·≈–¡’ª√– ‘∑∏‘¿“æ Ÿß ¡’

°“√„Àâ§«“¡√Ÿâ·≈–Ωñ°Õ∫√¡·°àºŸâª√–°Õ∫°“√„π°“√
∫”√ÿß√—°…“ “√°√Õß·≈–‰ â°√Õß‡æ◊ËÕ‰¡à „Àâ‡ªìπ·À≈àß

 – ¡¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å  à«πºŸâª√–°Õ∫°“√®–µâÕßÀ¡—Ëπ

¥Ÿ·≈‡Õ“„®„ à ¡’°“√µ√«® Õ∫ ¿“æ·≈–∫”√ÿß√—°…“
Õÿª°√≥åµ“¡°”Àπ¥‡«≈“‚¥¬‡©æ“–‰ â°√Õß ‡§√◊ËÕßº≈‘µ

‚Õ‚´π À≈Õ¥¬Ÿ«’ §«√¥Ÿ·≈®ÿ¥æ—°πÈ” ∑”§«“¡ –Õ“¥À—«

®à“¬πÈ”·≈–∫√‘‡«≥µŸâÕ¬à“ß ¡Ë”‡ ¡Õ
πÕ°®“°π—Èπ Àπà«¬ß“π¿“§√—∞§«√‡¢â“¡“¡’∫∑∫“∑

„π°“√§«∫§ÿ¡§ÿ≥¿“æπÈ”¥◊Ë¡®“°µŸâÀ¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘

‡™àπ §«√°”Àπ¥„ÀâπÈ”¥◊Ë¡®“°µŸâÀ¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘
‡ªìππÈ”¥◊Ë¡∑’Ë®”‡ªìπµâÕß¡’°“√¢ÕÕπÿ≠“µ¢÷Èπ∑–‡∫’¬π

µ”√—∫Õ“À“√ §«√µ√«® Õ∫‡æ◊ËÕ √â“ß§«“¡¡—Ëπ„®„Àâ·°à

ºŸâ∫√‘‚¿§«à“πÈ”¥◊Ë¡π—Èπ –Õ“¥ ª≈Õ¥¿—¬ „πªí®®ÿ∫—ππ’ÈπÈ”
¥◊Ë¡®“°µŸâπÈ”À¬Õ¥‡À√’¬≠Õ—µ‚π¡—µ‘‰¡àµâÕß¢ÕÕπÿ≠“µ¢÷Èπ

∑–‡∫’¬πµ”√—∫Õ“À“√  ‡π◊ËÕß®“°‰¡à∂Ÿ°®—¥Õ¬Ÿà„πª√–‡¿∑

πÈ”∫√‘‚¿§„π¿“™π–ªî¥ π‘∑(12) ·≈–„π à«πºŸâ∫√‘‚¿§

§«√¡’°“√‡≈◊Õ°∫√‘‚¿§πÈ”¥◊Ë¡®“°µŸâÀ¬Õ¥‡À√’¬≠∑’Ë¡’

 ÿ¢≈—°…≥–∑’Ë¥’ À—«®à“¬πÈ”·≈–∫√‘‡«≥µŸâ –Õ“¥ ·≈–‰¥â

√—∫°“√√—∫√Õß§ÿ≥¿“æπÈ”¥◊Ë¡®“° ∂“∫—π∑’Ë¡’™◊ËÕ‡ ’¬ß‰¥â
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Abstract Quality of Vending Machine Water in Bangkok
Isaya Janwithayanuchit, Sumonrat Chuwongwattana, Potjaman Phumeesat, Watcharin
Rangsipanuratn, Porntip Paungmoung
Faculty of Medical Technology, Huachiew Chalermprakiat University
Journal of Health Science 2008; 17:68-73.

As water vending machines became popular in Bangkok, studies describing the qualities of
water from the machines are still scarce.  A total of 546 water samples, comprising 20 different
brands of vending machines, were randomly collected from 30 districts in Bangkok during March -
June 2005 and their physical and microbiological qualities were assessed.  As a result, the levels of
pH, temperature, color, odor and taste of 39 samples (7.1%) exceeded drinking water standards.  In
microbiological examinations, exceedances of the standards were found in cases of heterotrophic
bacteria (>500 colony/ml) in 203 samples (37.2%), total coliforms (MPN >2.2) in 49 samples (9%),
Escherichia coli in 36 samples (6.6%), Pseudomonas aeruginosa in 118 samples (21.6%) and algae
in 7 samples (1.3%).  Salmonellae and Staphylococcus aureus were not isolated from any sample.
The results indicated that the qualities of the 52.9 percent of samples collected from water vending
machines were critical therefore consumers should be very careful and duly well informed about
water quality of vending machines.

Key words: physical quality, microbiology quality, water vending machine
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