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π‘æπ∏åμâπ©∫—∫ « °√¡«‘∑¬ æ 2549; 48 (3) : 177-185

Accepted for publication, 21 February 2006

°√√≥‘°“ ®‘μμ‘¬»√“ ·≈–∑‘æ«√√≥ π‘ËßπâÕ¬

 ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å  ∂ππμ‘«“ππ∑å Õ”‡¿Õ‡¡◊Õß ππ∑∫ÿ√’ 11000

∫∑§—¥¬àÕ ø≈ŸÕÕ√’π‡ªìπ∏“μÿ∑’Ë¡’∑—Èßª√–‚¬™πå·≈–‚∑…μàÕ√à“ß°“¬ ¡’™à«ß¢Õß§«“¡ª≈Õ¥¿—¬·§∫ ∂â“¢“¥∏“μÿπ’È

„π«—¬‡¥Á°®–∑”„Àâ‡ªìπ‚√§øíπºÿ·≈–„π«—¬ºŸâ„À≠à®–∑”„Àâ‡ªìπ‚√§ fluorosis °“√»÷°…“π’È‡ªìπ°“√»÷°…“ª√‘¡“≥ø≈ŸÕÕ√’π∑’ËÕ¬Ÿà

„π√Ÿª¢Õßø≈ŸÕÕ‰√¥å„ππÈ”·√à∏√√¡™“μ‘∑’Ë¡’®”Àπà“¬„πª√–‡∑»‰∑¬ ‚¥¬°“√«‘‡§√“–Àåμ—«Õ¬à“ßπÈ”·√à∑’Ë¡’‡§√◊ËÕßÀ¡“¬

°“√§â“·μ°μà“ß°—π√«¡ 41 μ—«Õ¬à“ß ‡ªìπμ—«Õ¬à“ß∑’Ëº≈‘μ„πª√–‡∑» 25 μ—«Õ¬à“ß ·≈–π”‡¢â“®“°μà“ßª√–‡∑» 16 μ—«Õ¬à“ß

„π°“√«‘‡§√“–Àå„™â«‘∏’ ion chromatography ´÷Ëß¡’ limit of detection ‡∑à“°—∫ 0.1 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ ·≈–ª√– ‘∑∏‘¿“æ¢Õß«‘∏’

(recovery) §‘¥‡ªìπ√âÕ¬≈– 109.9 º≈°“√»÷°…“æ∫«à“ √âÕ¬≈– 82.9 ¢Õßμ—«Õ¬à“ß¡’ø≈ŸÕÕ‰√¥åπâÕ¬°«à“ 1 ¡‘≈≈‘°√—¡μàÕ≈‘μ√

√âÕ¬≈– 4.9 ¡’ø≈ŸÕÕ‰√¥å 1 ∂÷ß 2 ¡‘≈≈‘°√—¡μàÕ≈‘μ√  ·≈–√âÕ¬≈– 12.2 ¡’ø≈ŸÕÕ‰√¥å¡“°°«à“ 2 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ ·¡â«à“πÈ”·√à

 à«π„À≠à®–μ√«®æ∫ø≈ŸÕÕ‰√¥å„π√–¥—∫∑’Ëª≈Õ¥¿—¬μàÕºŸâ∫√‘‚¿§ ·μà ”À√—∫°≈ÿà¡μ—«Õ¬à“ß∑’Ë¡’ø≈ŸÕÕ‰√¥å Ÿß°«à“ 2 ¡‘≈≈‘°√—¡

μàÕ≈‘μ√π—Èπ æ∫«à“™à«ß¢Õßª√‘¡“≥ø≈ŸÕÕ‰√¥å∑’Ëæ∫Õ¬Ÿà√–À«à“ß 3.8 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ ∂÷ß 9.7 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ ÷́Ëß‡ªìπ√–¥—∫∑’Ë

 Ÿß¡“° ¥—ßπ—Èπ®÷ß§«√¡’°“√μ√«®«‘‡§√“–ÀåÕ¬à“ß ¡Ë”‡ ¡Õ §«∫§ÿ¡°“√„™â©≈“°Õ¬à“ß‡¢â¡ß«¥ ·≈–°”Àπ¥√–¥—∫ Ÿß ÿ¥¢Õß

ø≈ŸÕÕ‰√¥å∑’Ë¡’‰¥â„ππÈ”·√à  ‡æ◊ËÕªÑÕß°—π¡‘„ÀâºŸâ∫√‘‚¿§‰¥â√—∫ø≈ŸÕÕ‰√¥å‚¥¬‰¡à®”‡ªìπ

∫∑π”

ø≈ŸÕÕ√’π ‡ªìπ∏“μÿ∑’Ëæ∫‰¥â∑—Ë«‰ª„π∏√√¡™“μ‘

‚¥¬¡’Õ¬Ÿàª√–¡“≥ 0.3 °√—¡μàÕ°‘‚≈°√—¡¢Õß‡ª≈◊Õ°

‚≈° ·≈–¡—°æ∫„π√Ÿª¢Õß·√à∏“μÿ ‡™àπ fluorspar,

cryolite ·≈– fluorapatite ‡ªìπμâπ ø≈ŸÕÕ√’π„π√Ÿª

¢Õßø≈ŸÕÕ‰√¥å·æ√à°√–®“¬ Ÿà·À≈àßπÈ”„μâ¥‘π·≈–

·À≈àßπÈ”º‘«¥‘π‰¥â„πæ◊Èπ∑’Ë´÷Ëß¡’·√à∏“μÿ∑’Ë¡’ø≈ŸÕÕ‰√¥å

¡“°À√◊Õæ◊Èπ∑’Ë∑’Ë¡’°“√ª√–°Õ∫Õÿμ “À°√√¡∑’Ë¡’°“√

„™âø≈ŸÕÕ‰√¥å ‡™àπ °“√º≈‘μÕ–≈Ÿ¡‘‡π’¬¡ ‰ø‡∫Õ√å°≈“ 

‡´√“¡‘° Õ‘∞ °√–‡∫◊ÈÕß ·≈–Õÿμ “À°√√¡°“√∑”ªÿÜ¬

øÕ ‡øμ ‡ªìπμâπ(1)

¡πÿ…¬å√—∫ø≈ŸÕÕ‰√¥å‡¢â“ Ÿà√à“ß°“¬‚¥¬°“√

∫√‘‚¿§πÈ” Õ“À“√ À√◊Õ®“°º≈‘μ¿—≥±å∑’Ë¡’ø≈ŸÕÕ‰√¥å

‡ªìπ à«πº ¡ ‡™àπ ¬“ ’øíπ πÈ”¬“∫â«πª“°  ‡ªìπμâπ

·μà à«π„À≠à®–‰¥â√—∫®“°Õ“À“√·≈–πÈ” ÷́Ëß¡’°“√

ªπ‡ªóôÕπø≈ŸÕÕ‰√¥å‰¥â‚¥¬∏√√¡™“μ‘À√◊Õ®“°

Õÿμ “À°√√¡∑’Ë¡’°“√„™âø≈ŸÕÕ‰√¥å ø≈ŸÕÕ‰√¥å„ππÈ”

®–∂Ÿ°¥Ÿ¥´÷¡‰¥â∑—π∑’„π√–∫∫∑“ß‡¥‘πÕ“À“√(1)

ø≈ŸÕÕ√’π ‡ªìπ·√à∏“μÿ∑’Ë¡’∑—Èßª√–‚¬™πå·≈–

‚∑…μàÕ√à“ß°“¬ ‡¡◊ËÕ‡¢â“ Ÿà√à“ß°“¬ø≈ŸÕÕ‰√¥å„π

Õ“À“√®–∂Ÿ°¥Ÿ¥´÷¡∑’Ë°√–‡æ“–Õ“À“√‡¢â“ Ÿà°√–· 

‡≈◊Õ¥ ·≈–°√–®“¬‰ª¬—ß°√–¥Ÿ°·≈–øíπ™à«¬∑”„Àâ

øíπ·¢Áß·√ß·≈–∑πμàÕ°“√ºÿ¡“°¢÷Èπ „πºŸâ„À≠à 50%

¢Õßø≈ŸÕÕ‰√¥å®–∂Ÿ°¥Ÿ¥´—∫‰«â„π‡π◊ÈÕ‡¬◊ËÕ¢Õß°√–¥Ÿ°

·≈–Õ’° 50% ®–∂Ÿ°¢—∫ÕÕ°¡“∑“ßªí  “«–  à«π

„π‡¥Á° 80% ¢Õßø≈ŸÕÕ‰√¥å®–∂Ÿ°π”‰ªæ—≤π“

°√–¥Ÿ°·≈–øíπ(2) Õ¬à“ß‰√°Áμ“¡ø≈ŸÕÕ√’π‡ªìπ

·√à∏“μÿ∑’Ë√à“ß°“¬μâÕß°“√„πª√‘¡“≥πâÕ¬(1) ‡π◊ËÕß®“°

ø≈ŸÕÕ√’π‰¡à¡’º≈μàÕ°“√‡®√‘≠‡μ‘∫‚μ¢Õß√à“ß°“¬

°“√»÷°…“ª√‘¡“≥ø≈ŸÕÕ‰√¥å„ππÈ”·√à∏√√¡™“μ‘
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‚¥¬μ√ß·μà‡ªìπ∏“μÿ∑’Ë™à«¬æ—≤π“ à́Õ¡·´¡·≈–

√—°…“ ¡¥ÿ≈¢Õß ÿ¢¿“æ°√–¥Ÿ°·≈–øíπ  ø≈ŸÕÕ‰√¥å

¡’™à«ß¢Õß§«“¡ª≈Õ¥¿—¬·§∫¥—ß®–‡ÀÁπ‰¥â®“°§à“

Recommended Dietary Allowances (RDA) ∑’Ë

Õß§å°“√Õπ“¡—¬‚≈°°”Àπ¥ª√‘¡“≥ø≈ŸÕÕ‰√¥å∑’Ë

√à“ß°“¬§«√‰¥â√—∫μ“¡Õ“¬ÿ¥—ß· ¥ß„πμ“√“ß∑’Ë 1(3)

¥—ßπ—Èπªí≠À“∑’Ë‡°‘¥®“°ø≈ŸÕÕ‰√¥å ®÷ß¡’∑—Èß 2 ∑“ß §◊Õ

ªí≠À“∑’Ë‡°‘¥®“°°“√¢“¥ø≈ŸÕÕ‰√¥å·≈–ªí≠À“®“°

°“√‰¥â√—∫ø≈ŸÕÕ‰√¥å¡“°‡°‘π§«“¡μâÕß°“√

μ“√“ß∑’Ë 1 ª√‘¡“≥ø≈ŸÕÕ‰√¥å∑’Ë√à“ß°“¬§«√‰¥â√—∫μàÕ«—π (¡‘≈≈‘°√—¡μàÕ§π) Recommended Dietary

Allowances : (RDA)

   ∑“√°        ‡¥Á°/«—¬°”≈—ß‡®√‘≠‡μ‘∫‚μ ºŸâ„À≠à
Õ“¬ÿ (ªï) 0 - 0.5 0.5 - 1 1 - 3 4 - 6 7 - 10 11+

øŸ≈ÕÕ‰√¥å 0.1 - 0.5 0.2 - 1.0 0.5 - 1.5 1.0 - 2.5 1.5 - 2.5 1.5 - 2.5 1.5 - 4.0

°“√¢“¥ø≈ŸÕÕ‰√¥å®–∑”„Àâ‡ªìπ‚√§øíπºÿ „π

¢≥–∑’Ë°“√‰¥â√—∫ø≈ŸÕÕ‰√¥å¡“°‡°‘π‰ª‡ªìπ√–¬–

‡«≈“π“π®–‡°‘¥§«“¡‡ªìπæ‘…‡√◊È Õ√— ß ‡√’¬°«à “

çfluorosisé ´÷Ëß‡°‘¥¢÷Èπ‰¥â„π‡¥Á°·≈–ºŸâ„À≠à ‚¥¬‡¥Á°

∑’Ë¥◊Ë¡πÈ”∑’Ë¡’ø≈ŸÕÕ‰√¥å Ÿß°«à“ 1.5 ¡‘≈≈‘°√—¡μàÕ≈‘μ√

‡ªìπª√–®”®–‡ ’Ë¬ßμàÕ°“√∑”„Àâøíπ¡’ ’¢“« ‡À≈◊Õß

πÈ”μ“≈ À√◊Õ≈“¬‡ªìπ®ÿ¥Ê ‰¥â ·≈–∂â“‡¥Á°·≈–

ºŸâ„À≠à¥◊Ë¡πÈ”∑’Ë¡’ø≈ŸÕÕ‰√¥å Ÿß°«à“ 3 - 6 ¡‘≈≈‘°√—¡

μàÕ≈‘μ√‡ªìπª√–®”®–∑”„Àâ‡°‘¥§«“¡º‘¥ª°μ‘¢Õß

·√à∏“μÿ„π°√–¥Ÿ°·≈–°≈â“¡‡π◊ÈÕ∑”„Àâª«¥μ“¡¢âÕ

‡§≈◊ËÕπ‰À«≈”∫“° ∂â“‡ªìπ¢—Èπ√ÿπ·√ß®–ª«¥·∫∫

‡√◊ÈÕ√—ß °≈â“¡‡π◊ÈÕ®–‡ ’¬·≈–¡’º≈μàÕ√–∫∫ª√– “∑

·≈–√∫°«π°“√∑”ß“π¢Õß‰μ ¡’À≈“¬ª√–‡∑»∑’Ë

°”≈—ßª√– ∫ªí≠À“π’È ‡™àπ Õ‘π‡¥’¬ ·≈– ®Õ√å‡®’¬

‡ªìπμâπ πÕ°®“°π’È International Agency for

Research on Cancer (IARC)  ‰¥â®—¥§«“¡‡ªìπæ‘…

¢Õßø≈ŸÕÕ‰√¥å‰«â„π√–¥—∫ “¡ π—Ëπ§◊Õ ‡ªìπ “√∑’Ë

Õ“®°àÕ„Àâ‡°‘¥¡–‡√Áß‰¥â„π —μ«å∑¥≈Õß·≈–¡’Õ—μ√“

°“√‡ ’Ë¬ß∑’Ë®–‡°‘¥„π§π(4)

À≈“¬ª√–‡∑»„π‚≈°μ√«®æ∫ª√‘¡“≥

ø≈ŸÕÕ‰√¥å„π·À≈àßπÈ”„μâ¥‘π Ÿß°«à“ 5 ¡‘≈≈‘°√—¡

μàÕ≈‘μ√ ‡™àπ ·Õ≈®’‡√’¬ ®’π Õ’¬‘ªμå Õ‘π‡¥’¬

¡Õß‚°‡≈’¬ ª“°’ ∂“π ≠’ËªÿÉπ π‘«´’·≈π¥å ÕÕ ‡μ√‡≈’¬

Õ‘ √“‡Õ≈ μÿ√°’ ®Õ√å‡®’¬ ·≈–ª√–‡∑»‰∑¬ ‡ªìπμâπ(5)

 ”À√—∫ª√–‡∑»‰∑¬ æ∫·À≈àßπÈ”∑’Ë¡’°“√ªπ‡ªóôÕπ

ø≈ŸÕÕ‰√¥åÀ≈“¬®—ßÀ«—¥°√–®“¬„π∑ÿ°¿“§¢Õß

ª√–‡∑»‰∑¬ ‚¥¬¡’°“√ªπ‡ªóôÕπø≈ŸÕÕ‰√¥å¡“°°«à“

2 ¡‘≈≈‘°√—¡μàÕ≈‘μ√·≈–∫“ßæ◊Èπ∑’Ë¡“°°«à“ 10

¡‘≈≈‘°√—¡μàÕ≈‘μ√(6)  Õ¬à“ß‰√°Áμ“¡„π¢≥–∑’Ëª√–‡∑»

μà“ßÊ ‡À≈à“π’Èª√– ∫ªí≠À“‡°’Ë¬«°—∫°“√ªπ‡ªóôÕπ

¢Õßø≈ŸÕÕ‰√¥å„ππÈ”·≈–Õ“À“√ ·μà¡’∫“ßª√–‡∑»

°”Àπ¥„Àâ¡’°“√‡μ‘¡ø≈ŸÕÕ‰√¥å≈ß„ππÈ”¥◊Ë¡ ‡™àπ

„π·§π“¥“·≈–Õ‡¡√‘°“  ”À√—∫À≈“¬ª√–‡∑»„π

¬ÿ‚√ª °“√‡μ‘¡ø≈ŸÕÕ‰√¥å„ππÈ”¥◊Ë¡∂Ÿ°μàÕμâ“π®“°

ºŸâ∫√‘‚¿§ ‡™àπ „πª√–‡∑»‡¬Õ√¡π’ ‡π◊ËÕß®“°

æ∫«à“ªí≠À“øíπºÿ¡’·π«‚πâ¡≈¥≈ß ·μàªí≠À“‚√§

Fluorosis °≈—∫¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ ·≈–®“°

°“√»÷°…“À“ “‡Àμÿ √ÿª‰¥â«à“ ‡°‘¥®“°°“√‡μ‘¡

ø≈ŸÕÕ‰√¥å„ππÈ”·≈–º≈‘μ¿—≥±åÕ◊ËπÊ ‡ªìπμâπ(7)

°“√°”®—¥ø≈ŸÕÕ‰√¥åÕÕ°®“°πÈ” “¡“√∂

∑”‰¥â√–¥—∫Àπ÷Ëß‚¥¬°“√„™â°√–∫«π°“√∑’Ë‡À¡“– ¡

‡™àπ°“√°√Õß¥â«¬ “√À√◊Õ«— ¥ÿ∫“ß™π‘¥ ‡™àπ

ion-exchange À√◊Õ„™â activated alumina

À√◊Õ charred-meal ‡ªìπμ—«¥Ÿ¥´—∫ ‡ªìπμâπ(8)
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ø≈ŸÕÕ‰√¥å„ππÈ”·√à∏√√¡™“μ‘ °√√≥‘°“  ®‘μμ‘¬»√“ ·≈–∑‘æ«√√≥  π‘ËßπâÕ¬

Õ¬à“ß‰√°Áμ“¡ ªí≠À“√ÿπ·√ß¡—°‡°‘¥„πæ◊Èπ∑’Ë∑’Ë¡’

°“√ªπ‡ªóôÕπ Ÿß ·≈–‰¡à¡’°“√„™â‡∑§‚π‚≈¬’„π

°√–∫«π°“√º≈‘μ

πÈ”·√à∏√√¡™“μ‘ ‡ªìππÈ”·√à∑’Ë‰¥â®“°·À≈àßπÈ”

„μâ¥‘π∑’Ë ‡°‘¥¢÷Èπ‡Õß‚¥¬∏√√¡™“μ‘·≈–¡’·√à∏“μÿ

μà“ßÊ μ“¡§ÿ≥ ¡∫—μ‘¢Õß·À≈àßπÈ”π—ÈπÊ °“√º≈‘μ

πÈ”·√à∏√√¡™“μ‘®–μâÕß°√–∑”¿“¬„π∫√‘‡«≥·À≈àß

πÈ”·√à∏√√¡™“μ‘π—Èπ πÈ”·√à∏√√¡™“μ‘‡ªìπ∑’Ëπ‘¬¡°—π

¡“°„πμà“ßª√–‡∑»‡æ√“–¡’·√à∏“μÿ∑’Ë √à “ß°“¬

μâÕß°“√À≈“¬™π‘¥ ¡’°“√º≈‘μπÈ”·√à∏√√¡™“μ‘¡“°°«à“

2,900 ¬’ËÀâÕ„π 115 ª√–‡∑»(9) „πª√–‡∑»‰∑¬

πÈ”·√à∏√√¡™“μ‘‰¥â√—∫§«“¡π‘¬¡‡æ‘Ë¡¡“°¢÷Èπ ¥—ß®–

‡ÀÁπ‰¥â®“°°“√∑’Ë¡’πÈ”·√à∏√√¡™“μ‘º≈‘μ®“°·À≈àß

πÈ”·√à„πª√–‡∑»¡“°¢÷Èπ·≈–¡’√“§“„°≈â‡§’¬ß°—∫

πÈ”∫√‘‚¿§∫√√®ÿ¢«¥

§ÿ≥¿“æ¢ÕßπÈ”·√à∏√√¡™“μ‘∑’Ë„™â ”À√—∫

°“√∫√‘‚¿§¡’°“√§«∫§ÿ¡∑’Ë§≈â“¬°—π„πª√–‡∑»μà“ß Ê

‚¥¬°“√°”Àπ¥§à“ Ÿß ÿ¥¢Õß “√·≈–·√à∏“μÿμà“ßÊ

 ”À√—∫ø≈ŸÕÕ‰√¥å¡’°“√§«∫§ÿ¡∑’Ë·μ°μà“ßÕÕ°‰ª

‚¥¬∫“ßª√–‡∑»°”Àπ¥§à“ Ÿß ÿ¥ æ√âÕ¡°—∫„Àâ¡’

§”‡μ◊Õπ∑’Ë©≈“° ∫“ßª√–‡∑»‰¡à°”Àπ¥§à“ ·μà„Àâ¡’

°“√√–∫ÿ§”‡μ◊Õπ‡√◊ËÕßª√‘¡“≥ø≈ŸÕÕ‰√¥å‰«â∑’Ë©≈“°

§≥–°√√¡“∏‘°“√Õ“À“√√–À«à“ßª√–‡∑» (Codex)

·≈–ª√–‡∑»‰∑¬‰¡à¡’°“√°”Àπ¥§à“ Ÿß ÿ¥¢Õß

ø≈ŸÕÕ‰√¥å  ·μà¡’‡ß◊ËÕπ‰¢„Àâ√–∫ÿ§”‡μ◊Õπ‰«â∑’Ë©≈“°¥—ßπ’È

πÈ”·√à∏√√¡™“μ‘∑’Ë¡’ø≈ŸÕÕ‰√¥å ¡“°°«à“ 1 ¡‘≈≈‘°√—¡

μàÕ≈‘μ√ μâÕß¡’§”‡μ◊Õπ ç¡’ø≈ŸÕÕ‰√¥åé ·≈– πÈ”·√à

∑’Ë¡’ª√‘¡“≥ø≈ŸÕÕ‰√¥å ¡“°°«à“ 2 ¡‘≈≈‘°√—¡μàÕ≈‘μ√

μâÕß¡’§”‡μ◊Õπ çº≈‘μ¿—≥±åπ’È‰¡à‡À¡“– ”À√—∫∑“√°

·≈–‡¥Á°∑’Ë¡’Õ“¬ÿμË”°«à“ 7 ªïé(10, 11)

°“√»÷°…“„π§√—Èßπ’È  ¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ

»÷°…“ ∂“π°“√≥åø≈ŸÕÕ‰√¥å„ππÈ”·√à∏√√¡™“μ‘∑’Ë¡’

®”Àπà“¬„π∑âÕßμ≈“¥ ´÷Ëß¡’∑—Èß∑’Ëº≈‘μ„πª√–‡∑»·≈–

π”‡¢â“®“°μà“ßª√–‡∑» º≈∑’Ë‰¥â®“°°“√»÷°…“„π

§√—Èßπ’È®–‡ªìπ¢âÕ¡Ÿ≈ª√–°Õ∫°“√æ‘®“√≥“„π°“√

∫√‘‚¿§ °“√º≈‘μ·≈–°“√μ‘¥μ“¡‡ΩÑ“√–«—ß √«¡∑—Èß

°“√ª√—∫ª√ÿß¡“μ√∞“ππÈ”·√à∏√√¡™“μ‘¢Õßª√–‡∑»

μàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

μ—«Õ¬à“ßπÈ”

μ—«Õ¬à“ßπÈ”·√à∏√√¡™“μ‘ ´÷Ëß¡’‡§√◊ËÕßÀ¡“¬

°“√§â“·μ°μà“ß°—π ®”π«π 41 μ—«Õ¬à“ß ‡ªìπ

πÈ”·√à∏√√¡™“μ‘∑’Ëº≈‘μ„πª√–‡∑» 25 μ—«Õ¬à“ß ‚¥¬

¡’·À≈àßπÈ”·√à„π®—ßÀ«—¥μà“ßÊ 10 ®—ßÀ«—¥ ‰¥â·°à

√–πÕß  ª√–®«∫§’√’¢—π∏å ª∑ÿ¡∏“π’  ‘ßÀå∫ÿ√’ Õ¬ÿ∏¬“

ππ∑∫ÿ√’ ™—¬¿Ÿ¡‘ ‡≈¬ μ“° ·≈–‡™’¬ß„À¡à  ·≈–πÈ”·√à

π”‡¢â“®“°μà“ßª√–‡∑»  8 ª√–‡∑» ‰¥â·°à Õ‘π‚¥π’‡´’¬

Ω√—Ëß‡»  ‡¬Õ√¡π’ ÕÕ ‡μ√’¬ Õ‘μ“≈’ ‡™Á° ®Õ√å‡®’¬

·≈–·§π“¥“ √«¡ 16 μ—«Õ¬à“ß  ∑”°“√«‘‡§√“–Àå„π

™à«ßªïß∫ª√–¡“≥ 2546 - 2547

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

‡§√◊ËÕß Ion chromatography (IC: Dionex

500) ª√–°Õ∫¥â«¬ column : AS11, chemical

suppressor, conductivity detector ·≈– ultrasonic

bath

 “√‡§¡’

 “√¡“μ√∞“π  fluoride §«“¡‡¢â¡¢âπ 998 ±

4 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ (Alltech), πÈ”°≈—Ëπ, mobile

phase : 21 mM NaOH

°“√‡μ√’¬¡°√“ø¡“μ√∞“π

‡μ√’¬¡‚¥¬°“√©’¥ “√¡“μ√∞“πø≈ŸÕÕ‰√¥å

§«“¡‡¢â¡¢âπ 0.5 - 2.5 ¡‘≈≈‘°√—¡μàÕ≈‘μ√·≈–

 √â“ß°√“ø√–À«à“ß§«“¡‡¢â¡¢âπ¢Õß “√¡“μ√∞“π

°—∫ —≠≠“≥®“°‡§√◊ËÕß  IC
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·À≈àßº≈‘μ

°“√‡μ√’¬¡μ—«Õ¬à“ß

°√Õßºà“π membrane filter ¢π“¥ 0.45
‰¡§√Õπ°àÕπ©’¥‡¢â“‡§√◊ËÕß

«‘∏’°“√«‘‡§√“–Àå

„™â«‘∏’ ion chromatography(13)

°“√«‘‡§√“–Àå

«‘‡§√“–Àåμ—«Õ¬à“ß≈– 2 ´È” ·≈–√“¬ß“π
§à“‡©≈’Ë¬

°“√§«∫§ÿ¡§ÿ≥¿“æ°“√μ√«®«‘‡§√“–Àå

„π°“√«‘‡§√“–Àå·μà≈–§√—Èß ¡’°“√§«∫§ÿ¡
§ÿ≥¿“æ‡æ◊ËÕ¬◊π¬—π§«“¡∂Ÿ°μâÕß¢Õßº≈«‘‡§√“–Àå
‚¥¬¡’°“√«‘‡§√“–Àå spiked sample, duplicate
sample ·≈– control sample ∑ÿ°§√—ÈßπÕ°®“°π’È ‰¥â
‡¢â“√à«¡„π°“√∑¥ Õ∫§«“¡ “¡“√∂¢ÕßÀâÕßªØ‘∫—μ‘°“√
(PT) °—∫Àπà«¬ß“π„πμà“ßª√–‡∑» ‡™àπ  æ.». 2545

‰¥â‡¢â“√à«¡ PT °—∫ The National Association of
Testing Authority (NATA), ª√–‡∑»ÕÕ ‡μ√‡≈’¬

º≈

®“°°“√«‘ ‡§√“–Àåª√‘¡“≥ø≈ŸÕÕ‰√¥å„π
μ—«Õ¬à“ßπÈ”·√à∏√√¡™“μ‘®”π«π 41 μ—«Õ¬à“ß æ∫«à“
μ—«Õ¬à“ß∑’Ë¡’ª√‘¡“≥ø≈ŸÕÕ‰√¥åμË”°«à“ 1.0 ¡‘≈≈‘°√—¡
μàÕ≈‘μ√ ¡’®”π«π 34 μ—«Õ¬à“ß (82.9%) ‡ªìππÈ”·√à
¿“¬„πª√–‡∑» 23 μ—«Õ¬à“ß π”‡¢â“®“°μà“ßª√–‡∑»
11 μ—«Õ¬à“ß μ—«Õ¬à“ß∑’Ë¡’ø≈ŸÕÕ‰√¥å „π™à«ß 1 - 2
¡‘≈≈‘°√—¡μàÕ≈‘μ√ ¡’®”π«π 2 μ—«Õ¬à“ß (4.9%) ‡ªìπ
πÈ”·√à∑’Ëπ”‡¢â“®“°μà“ßª√–‡∑»  ·≈–∑’Ë¡’ø≈ŸÕÕ‰√¥å
¡“°°«à“ 2 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ ¡’®”π«π 5 μ—«Õ¬à“ß
(12.2%) ‡ªìππÈ”·√à¿“¬„πª√–‡∑» 2 μ—«Õ¬à“ß πÈ”·√à
∑’Ëπ”‡¢â“®“°μà“ßª√–‡∑» 3 μ—«Õ¬à“ß ‚§√¡“-
‚μ·°√¡¢Õß°“√«‘‡§√“–Àå ø≈ŸÕÕ‰√¥å ·≈–º≈

°“√«‘‡§√“–Àå· ¥ß„π√Ÿª∑’Ë 1  ·≈– μ“√“ß∑’Ë 2 - 4

¿“æ∑’Ë 1 ‚§√¡“‚μ·°√¡¢Õßø≈ŸÕÕ‰√¥å„ππÈ”·√à∏√√¡™“μ‘

μ“√“ß∑’Ë 2  ®”π«πμ—«Õ¬à“ß∑’Ë¡’ø≈ŸÕÕ‰√¥å√–¥—∫μà“ß Ê ·¬°‡ªìπμ—«Õ¬à“ß∑’Ëº≈‘μ„πª√–‡∑»·≈–π”‡¢â“®“°

μà“ßª√–‡∑»

                                              ª√‘¡“≥ø≈ŸÕÕ‰√¥å∑’Ëæ∫√–¥—∫μà“ß Ê (√âÕ¬≈–)

πâÕ¬°«à“ 1 ¡‘≈≈‘°√—¡μàÕ≈‘μ√       1 - 2 ¡‘≈≈‘°√—¡μàÕ≈‘μ√       ¡“°°«à“ 2 ¡‘≈≈‘°√—¡μàÕ≈‘μ√

„πª√–‡∑» 25 23(92.0) 0 2 (8.0)
μà“ßª√–‡∑» 16 11(68.7) 2 (12.5) 3 (18.7)

√«¡ 41 34(82.9) 2 (4.9) 5 (12.2)
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√–πÕß 5 3 - 2(6.0, 7.0)*

ª√–®«∫§’√’¢—π∏å 2 2 - -

 ‘ßÀå∫ÿ√’ 2 2 - -

ª∑ÿ¡∏“π’ 3 3 - -

Õ¬ÿ∏¬“ 5 5 - -

ππ∑∫ÿ√’ 1 1 - -

™—¬¿Ÿ¡‘ 2 2 - -

‡≈¬ 2 2 - -

μ“° 1 1 - -

‡™’¬ß„À¡à 2 2 - -

*ª√‘¡“≥ø≈ŸÕÕ‰√¥å ∑’Ëæ∫

μ“√“ß∑’Ë 4  º≈°“√«‘‡§√“–Àåμ—«Õ¬à“ß∑’Ëπ”‡¢â“®“°μà“ßª√–‡∑»·¬°μ“¡ª√–‡∑»∑’Ë‡ªìπ·À≈àßº≈‘μ

Ω√—Ëß‡»  4 4 - -

‡¬Õ√¡π’ 1 1 - -

ÕÕ ‡μ√‡≈’¬ 2 2 - -

Õ‘μ“≈’ 3 2 1(1.0)*

‡™Á° 1 - 1(1.3)*

®Õ√å‡®’¬ 3 - - 3(3.8, 7.0, 9.7)*

·§π“¥“ 1 1 - -

Õ‘π‚¥π’‡ ’́¬ 1 1 - -

*ª√‘¡“≥ø≈ŸÕÕ‰√¥å ∑’Ëæ∫

®”π«πμ—«Õ¬à“ß                    ª√‘¡“≥ø≈ŸÕÕ‰√¥å∑’Ëæ∫„π√–¥—∫μà“ßÊ

·À≈àßº≈‘μ ∑’Ë«‘‡§√“–Àå πâÕ¬°«à“ 1 1 - 2 ¡‘≈≈‘°√—¡ ¡“°°«à“ 2 ¡‘≈≈‘°√—¡

¡‘≈≈‘°√—¡μàÕ≈‘μ√ μàÕ≈‘μ√ μàÕ≈‘μ√

μ“√“ß∑’Ë 3  º≈°“√«‘‡§√“–Àåμ—«Õ¬à“ß∑’Ëº≈‘μ„πª√–‡∑»·¬°μ“¡®—ßÀ«—¥∑’Ë‡ªìπ·À≈àßº≈‘μ

®”π«πμ—«Õ¬à“ß                  ª√‘¡“≥ø≈ŸÕÕ‰√¥å∑’Ëæ∫„π√–¥—∫μà“ßÊ

·À≈àßº≈‘μ ∑’Ë«‘‡§√“–Àå πâÕ¬°«à“ 1 1 - 2 ¡‘≈≈‘°√—¡ ¡“°°«à“ 2 ¡‘≈≈‘°√—¡

¡‘≈≈‘°√—¡μàÕ≈‘μ√ μàÕ≈‘μ√ μàÕ≈‘μ√
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πÈ”·√à∏√√¡™“μ‘∑’Ëº≈‘μ®“°·À≈àß„πª√–‡∑» 2

μ—«Õ¬à“ß ‚¥¬º≈‘μ„π®—ßÀ«—¥√–πÕß∑—Èß 2 μ—«Õ¬à“ß

(ª√‘¡“≥ø≈ŸÕÕ‰√¥å 6.0 ·≈– 7.0 ¡‘≈≈‘°√—¡μàÕ≈‘μ√)

·≈–π”‡¢â“®“°μà“ßª√–‡∑» 3 μ—«Õ¬à“ß ∑—ÈßÀ¡¥

º≈‘μ„πª√–‡∑»®Õ√å‡®’¬ (¡’ø≈ŸÕÕ‰√¥å „π√–¥—∫  3.8,

7.0 ·≈– 9.7 ¡‘≈≈‘°√—¡μàÕ≈‘μ√) · ¥ß«à“®Õ√å‡®’¬

‡ªìπª√–‡∑»∑’Ë¡’ø≈ŸÕÕ‰√¥å „π·À≈àßπÈ”„μâ¥‘π

§àÕπ¢â“ß Ÿß ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π∑’Ë√–∫ÿ«à“ ‡¥Á°

Õ“¬ÿ 12 - 14 ªï „π®Õ√å‡®’¬ √âÕ¬≈– 80.9 ‡ªìπ‚√§

fluorosis ¢—Èπ‡√‘Ë¡μâπ∂÷ßª“π°≈“ß ·≈–√âÕ¬≈– 14.0

‡ªìπ¢—Èπ√ÿπ·√ß(15)

√“¬ß“π‡°’Ë¬«°—∫°“√ ”√«®§ÿ≥¿“æ¢ÕßπÈ”·√à

„πªï æ.». 2535(16) ´÷Ëß‡ªìππÈ”·√à∑’Ëº≈‘μ¿“¬„π

ª√–‡∑»‰∑¬·≈–πÈ”·√àπ”‡¢â“®“°μà“ßª√–‡∑» ®”π«π

82 μ—«Õ¬à“ß √–∫ÿ«à“√âÕ¬≈– 19.5 ¢Õßμ—«Õ¬à“ß

∑—ÈßÀ¡¥¡’ø≈ŸÕÕ‰√¥å Ÿß°«à“ 1 ¡‘≈≈‘°√—¡μàÕ≈‘μ√´÷Ëß

‡ªìπ√–¥—∫ Ÿß ÿ¥∑’Ë¬Õ¡„Àâ¡’‰¥â„ππÈ”·√à∏√√¡™“μ‘„π

¢≥–π—Èπ(17) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫º≈¢Õß°“√»÷°…“

§√—Èßπ’È (17.1%) æ∫«à“ªí®®ÿ∫—π¡’‡ªÕ√å‡´Áπμå≈¥≈ß

‡≈Á°πâÕ¬ ·≈–À“°‡ª√’¬∫‡∑’¬∫°—∫πÈ”¥◊Ë¡∫√√®ÿ¢«¥

´÷Ëß°”Àπ¥„Àâ¡’ª√‘¡“≥ø≈ŸÕÕ‰√¥å‰¥â‰¡à‡°‘π 1.5

¡‘≈≈‘°√—¡μàÕ≈‘μ√(17)  æ∫«à“ √âÕ¬≈– 14.6 ¢Õßμ—«Õ¬à“ß

πÈ”·√à∏√√¡™“μ‘¡’ª√‘¡“≥ø≈ŸÕÕ‰√¥å Ÿß°«à“ 1.5

¡‘≈≈‘°√—¡μàÕ≈‘μ√  Ÿß°«à“∑’Ëæ∫„πμ—«Õ¬à“ßπÈ”¥◊Ë¡

∫√√®ÿ¢«¥∑’Ëº≈‘μ„π‡¢μ¿“§°≈“ß (2.0%)(18) ·≈–∑’Ë

º≈‘μ®“°∑ÿ°¿“§¢Õßª√–‡∑» (1.3%)(6)

°“√· ¥ß©≈“°‡ªìπ‡√◊ËÕß ”§—≠Õ¬à“ß¬‘Ëß

 ”À√—∫ø≈ŸÕÕ‰√¥å„ππÈ”·√à∏√√¡™“μ‘ ‡π◊ËÕß®“°

ª√–‡∑»‰∑¬‰¡à‰¥â°”Àπ¥§à“¡“μ√∞“π ”À√—∫

ø≈ŸÕÕ‰√¥å„ππÈ”·√à∏√√¡™“μ‘‰«â ‡¡◊ËÕæ‘®“√≥“·≈–

‡ª√’¬∫‡∑’¬∫¢âÕ°”Àπ¥‡°’Ë¬«°—∫ø≈ŸÕÕ‰√¥å„π

¡“μ√∞“ππÈ”·√à∏√√¡™“μ‘¢Õßª√–‡∑»‰∑¬°—∫∫“ß

ª√–‡∑»‡™àπª√–‡∑»Õ—ß°ƒ… ®–‡ÀÁπ‰¥â«à“„π·ßà¢Õß

°“√§ÿâ¡§√ÕßºŸâ∫√‘‚¿§ ¡“μ√∞“π¢Õßª√–‡∑»

«‘®“√≥å

„π°“√«‘‡§√“–Àåª√‘¡“≥ø≈ŸÕÕ‰√¥å„ππÈ”·√à„™â

«‘∏’ ion chromatography ‚¥¬°àÕππ”¡“„™â«‘‡§√“–Àå

‰ ¥â ∑ ¥   Õ ∫ § « “ ¡ „ ™â ‰ ¥â ¢ Õ ß «‘ ∏’ ( m e t h o d

verification) μ“¡·π«∑“ß∑’Ë√–∫ÿ„π Eurachem

Guide(14) ‚¥¬‰¥âº≈¥—ßπ’È ™à«ß§«“¡‡ªìπ‡ âπμ√ß¢Õß

calibration curve ∑’Ë§«“¡‡¢â¡¢âπ 0, 0.5, 1.0, 1.5,

2.0 ·≈– 2.5 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ (r =0.9997) ª√‘¡“≥

μË” ÿ¥∑’Ëμ√«®«—¥‰¥â (LOD) §◊Õ 0.1 ¡‘≈≈‘°√—¡

μàÕ≈‘μ√   ª√‘¡“≥μË” ÿ¥∑’Ë√“¬ß“πº≈‰¥â (LOQ) §◊Õ

0.5 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ ª√– ‘∑∏‘¿“æ¢Õß«‘∏’§‘¥‡ªìπ

§à“‡©≈’Ë¬ (mean recovery) §◊Õ 109.9% (∑’Ë§«“¡

‡¢â¡¢âπ 0.5 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ n = 8) ·≈– °“√∑”´È”

(repeatability)  §‘¥‡ªìπ  relative standard

deviation (RSD)  §◊Õ 4.1% (∑’Ë§«“¡‡¢â¡¢âπ 0.5

¡‘≈≈‘°√—¡μàÕ≈‘μ√ n = 8) ·≈–®“°°“√‡¢â“√à«¡„π°“√

∑¥ Õ∫§«“¡ “¡“√∂¢ÕßÀâÕßªØ‘∫—μ‘°“√ (PT)

°—∫ NATA º≈°“√∑¥ Õ∫Õ¬Ÿà„π‡°≥±å∑’Ë¬Õ¡√—∫

(z-score = -0.12) ¥—ßπ—Èπ √ÿª‰¥â«à“«‘∏’«‘‡§√“–Àåπ’È

‡À¡“– ¡∑’Ë®–„™â„π°“√«‘‡§√“–Àåª√‘¡“≥ø≈ŸÕÕ‰√¥å

„ππÈ”·√à·≈–º≈°“√«‘‡§√“–Àå¥â«¬«‘∏’¥—ß°≈à“«®–¡’

§«“¡∂Ÿ°μâÕßπà“‡™◊ËÕ∂◊Õ‰¥â

®“°º≈°“√ ”√«®ª√‘¡“≥ø≈ŸÕÕ‰√¥å„ππÈ”·√à

∏√√¡™“μ‘∑’Ë®”Àπà“¬„πª√–‡∑»‰∑¬æ∫«à“ à«π„À≠à

√âÕ¬≈– 82.9 ¡’ø≈ŸÕÕ‰√¥å„π√–¥—∫∑’Ëª≈Õ¥¿—¬§◊Õ

πâÕ¬°«à“ 1 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ ‚¥¬§‘¥‡ªìπ√âÕ¬≈– 92.0

¢ÕßπÈ”·√à∑’Ëº≈‘μ„πª√–‡∑» ·≈– √âÕ¬≈– 68.7 ¢Õß

πÈ”·√à∑’Ëπ”‡¢â“®“°μà“ßª√–‡∑» Õ¬à“ß‰√°Áμ“¡·¡â«à“

πÈ”·√à∑’Ë¡’ø≈ŸÕÕ‰√¥å¡“°°«à“ 2 ¡‘≈≈‘°√—¡μàÕ≈‘μ√¡’

‡æ’¬ß√âÕ¬≈– 12.2 ·μà‡¡◊ËÕæ‘®“√≥“ª√‘¡“≥ø≈ŸÕÕ‰√¥å

·≈â«®–‡ÀÁπ«à“ ¡’ª√‘¡“≥ Ÿß§◊Õμ—Èß·μà 3.8 ¡‘≈≈‘°√—¡

μàÕ≈‘μ√ ∂÷ß 9.7 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ ∂â“∫√‘‚¿§πÈ”·√à

‡À≈à“π’È‡ªìπª√–®”·≈–‡ªìπ‡«≈“π“π®–‡æ‘Ë¡§«“¡

‡ ’Ë¬ß¢Õß°“√‡ªìπ‚√§ fluorosis πÈ”·√à‡À≈à“π’È‡ªìπ
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Õ—ß°ƒ…¡’§«“¡™—¥‡®π¡“°°«à“ ‚¥¬Õ—ß°ƒ…°”Àπ¥

§à“ Ÿß ÿ¥¢Õßø≈ŸÕÕ‰√¥å∑’Ë¡’‰¥â„ππÈ”·√à∏√√¡™“μ‘‰«â∑’Ë

5.0 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ Õ¬à“ß‰√°Áμ“¡∂â“¡’‡°‘π 1.5
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ç¡’ø≈ŸÕÕ‰√¥åé °√≥’∑’Ë¡’ø≈ŸÕÕ‰√¥å 1 ¡‘≈≈‘°√—¡

μàÕ≈‘μ√ ·≈– çº≈‘μ¿—≥±åπ’È‰¡à‡À¡“– ”À√—∫∑“√°
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Fluoride Content in Natural Mineral Water

Kannika Jittiyossara and Tipawan  Ningnoi

Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000

Thailand.

ABSTRACT Fluorine is an element which is both useful and toxic to human health. Fluorine

deficiency can cause caries in children while over-intake can cause fluorosis in adult. This study was carried

out to monitor the fluorine content in the form of fluoride in natural mineral water distributed in Thailand.

The total of 41 samples with completely different brands were analyzed. Of these, 25 samples were locally

produced and 16 samples were imported. The analysis was done using ion chromatographic technique with

detection limit of  0.1  mg/l and recovery of 109.9%.  The results showed that 82.9% of the samples

contained less than 1.0  mg/l, 4.9% contained 1-2 mg/l and 12.2% contained more than 2 mg/l. Although

most of natural mineral water contained fluoride at the level safe for human consumption, for those with fluoride

higher than 2 mg/l, the level found ranged from 3.8 to 9.7 mg/l which was considerably high. Therefore,

monitoring of fluoride content in mineral water should be continually conducted  and labeling should

be controlled more efficiently. It was recommended that the maximum permissible limit of fluoride should

be established in mineral water to protect the consumers from unnecessary exposure to fluorine.

Key words : fluoride, mineral water, ion chromatography, fluorosis


