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∫∑§—¥¬àÕ °“√»÷°…“¿“§µ—¥¢«“ß (cross-sectional study) π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“¢âÕ¡Ÿ≈æ◊Èπ∞“π§«“¡‡ ’Ë¬ß
¿—¬µàÕ ÿ¢¿“æª√–™“™π„πµ”∫≈¡“∫µ“æÿ¥ Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥√–¬Õß‡æ◊ËÕ®—¥∑”√–∫∫°“√‡ΩÑ“√–«—ß ÿ¢¿“æ
®“°¡≈æ‘… ‘Ëß·«¥≈âÕ¡ ‡π◊ËÕß®“°√–¬Õß‡ªìπ®—ßÀ«—¥∑’Ë¡’°“√æ—≤π“Õÿµ “À°√√¡µ“¡·ºπ·¡à∫∑æ—≤π“æ◊Èπ∑’Ë
™“¬Ωíòß∑–‡≈¿“§µ–«—πÕÕ°¢Õßª√–‡∑»‰∑¬π—∫µ—Èß·µàªï æ.». 2528 ·≈–ª√–™“™π√âÕß‡√’¬π‡°’Ë¬«°—∫¡≈æ‘… ‘Ëß
·«¥≈âÕ¡®“°‚√ßß“πÕÿµ “À°√√¡∑’Ë¡’º≈°√–∑∫µàÕ ÿ¢¿“æ∑”„Àâ‡°‘¥‚√§√–∫∫∑“ß‡¥‘πÀ“¬„® ‚√§¿Ÿ¡‘·æâ ·≈–
‚√§¡–‡√Áß ‚¥¬‡©æ“–„πæ◊Èπ∑’Ëµ”∫≈¡“∫µ“æÿ¥π—Èπ¡’‚√ßß“πÕÿµ “À°√√¡∑’Ë„™â ·≈–°“√º≈‘µ “√‡§¡’Õ—πµ√“¬
À≈“¬™π‘¥ ∑’Ë ”§—≠‰¥â·°à  “√ª√–°Õ∫Õ‘π∑√’¬å√–‡À¬ (volatile organic compounds: VOCs) °√¥ ¥à“ß
°ä“´ ·≈–‚≈À–Àπ—° ‚¥¬»÷°…“¥â«¬°“√µ√«® ÿ¢¿“æ∑—Ë«‰ª æ√âÕ¡·∫∫ —¡¿“…≥å ·≈–µ√«® “√‡¡µ“‚∫‰≈∑å
¢Õß “√ VOCs æ√âÕ¡‡°Á∫æ‘°—¥ π‡∑»¿Ÿ¡‘»“ µ√å¢ÕßºŸâ —¡º—  “√  ‡æ◊ËÕª√–‡¡‘π°“√ —¡º—  “√ VOCs 3 ™π‘¥
‰¥â·°à ‡∫π´’π  ‰µ√’π ·≈–‚∑≈ŸÕ’π „πæ◊Èπ∑’Ë¡“∫µ“æÿ¥ ®“°°“√»÷°…“º≈°“√‡°Á∫ªí  “«–ª√–™“™π„π 25 ™ÿ¡™π
®”π«π 2,177 §π„π™à«ß‡¥◊Õπ¡‘∂ÿπ“¬π 2550 ∂÷ß‡¥◊Õπ  ‘ßÀ“§¡ 2550 æ∫«à“√âÕ¬≈– 15.8 ¢Õßµ—«Õ¬à“ß
ªí  “«– (®”π«π 329 §π) ¡’§à“ t, t-muconic acid ´÷Ëß‡ªìπ “√‡¡µ“‚∫‰≈∑å„πªí  “«–¢Õß‡∫π´’ππ—Èπ¡’
§à“ Ÿß°«à“§à“∫àß™’È§«“¡ª≈Õ¥¿—¬∑“ß™’«¿“æ (BEIs) ¢Õß American Conference of Industrial Hygien-
ists (ACGIH), 2005 ∑’Ë°”Àπ¥‰«â∑’Ë 500 ‰¡‚§√°√—¡µàÕ°√—¡§√’Õ–µ‘π’π ‡¡◊ËÕ«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß
¢âÕ¡Ÿ≈·À≈àß°“√„™â “√ VOCs ·≈–°“√°√–®“¬µ—«¢Õß§«“¡‡¢â¡¢âπ¢Õß t, t-muconic acid „πªí  “«–„π
√–¥—∫µà“ß Ê ‰¥âº≈· ¥ß«à“ª√–™“™π¡’§«“¡‡ ’Ë¬ß¿—¬µàÕ°“√‡°‘¥‚√§®“°æ‘…¢Õß‡∫π ’́π´÷Ëß‡ªìπ “√°àÕ¡–‡√Áß
„π‡¡Á¥‡≈◊Õ¥ ‚¥¬¡’§«“¡ —¡æ—π∏åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) °—∫√–¬–¢Õß∑’Ëæ—°Õ“»—¬∑’ËÕ¬Ÿà„°≈â
‚√ßß“π°≈—ËππÈ”¡—π ®“°º≈°“√»÷°…“∫àß™’È«à“§«√‡ΩÑ“√–«—ß ÿ¢¿“æª√–™“™π®“°°“√‰¥â√—∫º≈°√–∑∫®“°§«“¡
‡ ’Ë¬ß¿—¬®“° “√‡∫π´’π∑—Èß®“°Õÿµ “À°√√¡·≈–®“°°‘®°√√¡Õ◊Ëπ Ê πÕ°‡Àπ◊Õ®“°Õÿµ “À°√√¡Õ’°¥â«¬ ∑—Èßπ’È
°“√®—¥°“√ªí≠À“º≈°√–∑∫ ÿ¢¿“æ®“°¡≈æ‘… ‘Ëß·«¥≈âÕ¡Õ¬à“ß¬—Ëß¬◊ππ—Èπ§«√¡’°“√¥”‡π‘π°“√¥â«¬
°√–∫«π°“√¡’ à«π√à«¡¢Õßª√–™“™π„πæ◊Èπ∑’Ë °“√ª√– “π§«“¡√à«¡¡◊Õ√–À«à“ß‡§√◊Õ¢à“¬∑ÿ°√–¥—∫ æ√âÕ¡∑—Èß
„ÀâÕß§å§«“¡√Ÿâ·°àÀπà«¬ß“π‡§√◊Õ¢à“¬·≈–ª√–™“™π„πæ◊Èπ∑’Ë‡æ◊ËÕ°“√¥Ÿ·≈ ÿ¢¿“æ¥—ß°≈à“«

§” ”§—≠: °“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß¿—¬µàÕ ÿ¢¿“æ √–∫∫‡ΩÑ“√–«—ß ÿ¢¿“æ  “√ª√–°Õ∫Õ‘π∑√’¬å√–‡À¬ (VOCs) ¡≈æ‘…

 ‘Ëß·«¥≈âÕ¡ ¡“∫µ“æÿ¥

§«“¡‡ ’Ë¬ß¿—¬µàÕ ÿ¢¿“æª√–™“™π®“°¡≈æ‘…
 ‘Ëß·«¥≈âÕ¡„πæ◊Èπ∑’Ë¡“∫µ“æÿ¥ ®—ßÀ«—¥√–¬Õß

°”®—¥  √“¡°ÿ≈

π≈‘π’  »√’æ«ß

≥—∞æß»å  ·À≈–À¡—π

 ”π—°‚√§®“°°“√ª√–°Õ∫Õ“™’æ·≈– ‘Ëß·«¥≈âÕ¡ °√¡§«∫§ÿ¡‚√§
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∫∑π”
π—∫µ—Èß·µàª√–‡∑»‰∑¬‰¥â¡’·ºπ·¡à∫∑æ—≤π“æ◊Èπ∑’Ë

™“¬Ωíòß∑–‡≈¿“§µ–«—πÕÕ° (Eastern Seaboard) „πªï

æ.». 2528 ‡ªìπµâπ¡“ ‰¥â¡’°“√æ—≤π“Õÿµ “À°√√¡·≈–

‡»√…∞°‘®„π®—ßÀ«—¥√–¬ÕßÕ¬à“ß√«¥‡√Á« ∑”„Àâ¡’‚√ßß“π

Õÿµ “À°√√¡„π®—ßÀ«—¥√–¬Õß®”π«π¡“° ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëß„πµ”∫≈¡“∫µ“æÿ¥ Õ”‡¿Õ‡¡◊Õß „π®—ßÀ«—¥

√–¬Õß¡’ª√–™“°√µ“¡∑–‡∫’¬π√“…Æ√å 566,543 §π

ª√–™“°√·Ωßª√–¡“≥ 307,000 §π (ª√–™“°√·Ωß

√âÕ¬≈– 54) ‡©æ“–„πµ”∫≈¡“∫µ“æÿ¥¡’®”π«π

ª√–™“°√µ“¡∑–‡∫’¬π√“…Æ√å 40,999 §π ª√–™“°√·Ωß

74,502 §π (ª√–™“°√·Ωß√âÕ¬≈– 182) ‚¥¬¡’™ÿ¡™π

„π‡¢µ‡∑»∫“≈‡¡◊Õß¡“∫µ“æÿ¥®”π«π 25 ™ÿ¡™π(1) ¡’

π‘§¡Õÿµ “À°√√¡ 8 ·Ààß·≈–‡¢µª√–°Õ∫°“√
Õÿµ “À°√√¡ 5 ‡¢µ ¡’‚√ßß“πÕÿµ “À°√√¡πÕ°æ◊Èπ∑’Ë

π‘§¡Õÿµ “À°√√¡„π®—ßÀ«—¥√–¬Õß 1,704 ‚√ß(2) „π‡¢µ

ª√–°Õ∫°“√Õÿµ “À°√√¡ 115 ‚√ß §πß“π 18,994 §π
‚√ßß“πÕÿµ “À°√√¡πÕ°‡¢µπ‘§¡Õÿµ “À°√√¡·≈–

πÕ°‡¢µª√–°Õ∫°“√Õÿµ “À°√√¡®”π«π 1,257 ‚√ß
¡’§πß“π 68,767 §π ¡’ ‚√ßß“πÕÿµ “À°√√¡„π‡¢µ

π‘§¡Õÿµ “À°√√¡ 330 ‚√ß §πß“π 39,181 §π „π

‡¢µπ‘§¡Õÿµ “À°√√¡¡“∫µ“æÿ¥¡’ ‚√ßß“π·≈– ∂“π-
ª√–°Õ∫°‘®°“√Õ◊Ëπ Ê 71 ‚√ß §πß“π 13,600 §π(3)

‚√ßß“π‡À≈à“π’È‡ªìπ‚√ßß“πÕÿµ “À°√√¡¢π“¥„À≠à ‡™àπ

ªî‚µ√‡§¡’ °≈—ËππÈ”¡—π ªÿÜ¬·≈–‡§¡’¿—≥±å ‰øøÑ“·≈–

‚≈À–Àπ—° ‡ªìπµâπ´÷Ëß¡’°“√„™â·≈–º≈‘µ “√‡§¡’Õ—πµ√“¬

À≈“¬™π‘¥ ∑’Ë ”§—≠‰¥â·°à  “√ª√–°Õ∫Õ‘π∑√’¬å√–‡À¬

(volatile organic compounds: VOCs) °√¥ °ä“´

‰Œ‚¥√‡®π —́≈‰ø¥å °ä“´‰π‚µ√‡®πÕÕ°‰´¥å ·≈– “√

‚≈À–Àπ—° ‡ªìπµâπ(4,5)  “√‡§¡’‡À≈à“π’È¡’æ‘…µàÕ√à“ß°“¬

∑—Èß·∫∫‡©’¬∫æ≈—π·≈–‡√◊ÈÕ√—ß ‚¥¬‡©æ“– “√ VOCs ÷́Ëß

‡ªìπ “√„π°≈ÿà¡¢Õß “√∑”≈–≈“¬Õ‘π∑√’¬å (organic sol-

vents) ∑’Ë¡’°≈‘Ëπ √–‡À¬ßà“¬ ‰«‰ø·≈–¡’æ‘…µàÕ√à“ß°“¬

°≈ÿà¡ “√π’È¡’§ÿ≥ ¡∫—µ‘„π°“√≈–≈“¬ “√Õ◊Ëπ‰¥â ·≈–
™–≈â“ß “√Õ◊Ëπ‰¥â¥’  ®÷ßπ‘¬¡„™â „π°“√ª√–°Õ∫°“√

Õÿµ “À°√√¡·≈–°‘®°√√¡µà“ß Ê  “√ VOCs ∑’Ëπ‘¬¡„™â

„πÕÿµ “À°√√¡°“√º≈‘µ·≈–°‘®°√√¡∑—Ë«‰ª ‰¥â·°à  “√

„π°≈ÿà¡Õ–‚√¡“µ‘°‰Œ‚¥√§“√å∫Õπ (aromatic hydrocar-

bons) ‰¥â·°à  “√‡∫π´’π (benzene) ‚∑≈ŸÕ’π (toluene)

·≈– ‰µ√’π (styrene)  “√ VOCs π’È “¡“√∂‡¢â“ Ÿà

√à“ß°“¬‰¥â 3 ∑“ß ‰¥â·°à ∑“ß‡¥‘πÀ“¬„® °“√¥Ÿ¥´÷¡

ºà“π∑“ßº‘«Àπ—ß ·≈–°“√¥Ÿ¥´÷¡ºà“π∑“ß‡¥‘πÕ“À“√

‡π◊ËÕß®“°°“√°‘πÕ“À“√·≈–/À√◊Õ¥◊Ë¡πÈ”∑’Ë¡’ “√π’Èªπ‡ªóôÕπ

 “√π’È¡’æ‘…µàÕ√à“ß°“¬∑—Èß·∫∫‡©’¬∫æ≈—π·≈–‡√◊ÈÕ√—ß ‚¥¬

∑—Ë«‰ª·≈â«¡’æ‘…‡©’¬∫æ≈—πµàÕ√à“ß°“¬§≈â“¬§≈÷ß°—π‚¥¬¡’

º≈∑”„Àâ‡°‘¥°“√√–§“¬‡§◊Õßº‘«Àπ—ß·≈–‡¬◊ËÕ∫ÿµà“ß Ê ∑”„Àâ

‡°‘¥º‘«Àπ—ß‡ªìπº◊Ëπ§—π º◊Ëπ·¥ß Õ—°‡ ∫ Õ“®∑”„Àâ‡°‘¥

¿Ÿ¡‘·æâ∑’Ëº‘«Àπ—ß·≈–√–∫∫∑“ß‡¥‘πÀ“¬„® ∑”„ÀâÕ÷¥Õ—¥
À“¬„®‰¡àÕÕ° πÕ°®“°π’È¬—ß¡’º≈µàÕ√–∫∫ª√– “∑∑”„Àâ

¡÷πßß»’√…– ·≈–Õ“‡®’¬π‰¥â  à«πæ‘…·∫∫‡√◊ÈÕ√—ßπ—Èπ·µ°

µà“ß‰ªµ“¡™π‘¥¢Õß “√(6) ‚¥¬∑—Ë«‰ª·≈â«®–¡’º≈∑”≈“¬
 ¡Õß·≈–√–∫∫ª√– “∑∑”„Àâ¡÷πßß  —∫ π ª√– “∑

À≈Õπ ‡ÀÁπ¿“æÀ≈Õπ °“√‡µâπ¢ÕßÀ—«„®º‘¥ª√°µ‘ §«∫§ÿ¡
°“√‡§≈◊ËÕπ‰À«°≈â“¡‡π◊ÈÕ¬“°  Õ“®‡ªìπÕ—¡æƒ°…åÀ√◊Õ

Õ—¡æ“µ‰¥â πÕ°®“°π’È¬—ß¡’º≈µàÕ√–∫∫‡≈◊Õ¥ µ—∫ ‰µ √–∫∫

 ◊∫æ—π∏ÿå ∫“ß™π‘¥∑”„Àâ‡°‘¥°“√°≈“¬æ—π∏ÿå ·≈–∫“ß
™π‘¥‡ªìπ “√°àÕ¡–‡√Áß„π‡≈◊Õ¥ „πµàÕ¡πÈ”‡À≈◊Õß ·≈–

„πµ—∫‰¥â(7,8,9) µ—«Õ¬à“ß ”§—≠‡™àπ  “√‡∫π´’π ∑’Ë‡ªìπ

 “√°àÕ¡–‡√Áß‡¡Á¥‡≈◊Õ¥„π¡πÿ…¬å∑’Ëæ∫¡“°„π°“√ª√–°Õ∫
°“√À≈“¬ª√–‡¿∑(8) ‡™àπ„πÕÿµ “À°√√¡ªî‚µ√‡§¡’ °≈—Ëπ

πÈ”¡—π  ∂“π’∫√‘°“√πÈ”¡—π ·≈–¬—ßæ∫«à“¡’°“√√–∫“¬

®“°∑àÕ‰Õ‡ ’¬„π°“√®√“®√·≈–°“√¢π àß¥â«¬(10,11) °√¡

§«∫§ÿ¡¡≈æ‘…‰¥â√“¬ß“π§ÿ≥¿“æÕ“°“» ∂“π’®“°

µ√«®«—¥§ÿ≥¿“æÕ“°“»„πæ◊Èπ∑’Ë¡“∫µ“æÿ¥«à“ µ√«®æ∫

 “√ VOCs ªπ‡ªóôÕπ„πÕ“°“»„πæ◊Èπ∑’Ë¥—ß°≈à“«ª√–¡“≥

40 ™π‘¥ ·≈–„π®”π«ππ’È‡ªìπ “√ VOCs ∑’Ë°àÕ¡–‡√Áß

„π¡πÿ…¬å‰¥â®”π«π 20 ™π‘¥ ‰¥â·°à 1) acetaldehyde

2) acrylonitrile 3) benzene 4) benzyl chloride 5)

1,3-butadiene 6) bromomethane 7) carbon tetra-

chloride 8) choroethane/ethylchloride 9) chloro-
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form 10) 1,2-dibromoethane 11) 1,4-dichloroben-

zene 12) 1,2-dichloroethane 13) dichloromethane
14) 1,2-dichloropropane 15) 1,4-dioxane 16) 2-

propenal/acrolein 17) tetrachloroethylene 18)

1,1,2,2-tetrachloroethane 19) trichloroethylene ·≈–
20) vinyl chloride(12) ªí®®ÿ∫—π¡’°“√√âÕß‡√’¬πªí≠À“

 ÿ¢¿“æÕπ“¡—¬¢Õßª√–™“™π„πæ◊Èπ∑’Ë¡“∫µ“æÿ¥ ®—ßÀ«—¥

√–¬Õß¡“° ÷́Ëßæ∫«à“ ¡’ªí≠À“ ÿ¢¿“æ¥â«¬‚√§√–∫∫

∑“ß‡¥‘πÀ“¬„® ‚√§¿Ÿ¡‘·æâ ‚√§º‘«Àπ—ß·≈–‚√§¡–‡√Áß

‡ªìπÀ≈—°  πÕ°®“°π’È¬—ß¡’ªí≠À“Õÿ∫—µ‘¿—¬ “√‡§¡’Õ’°

¥â«¬(1,5)

„π æ.». 2541-2543  ∂“∫—π¡–‡√Áß·Ààß™“µ‘‰¥â

‡ª√’¬∫‡∑’¬∫Õ—µ√“Õÿ∫—µ‘°“√¢ÕßºŸâªÉ«¬¥â«¬‚√§¡–‡√Áß„π

9 ®—ßÀ«—¥ ‰¥â·°à ®—ßÀ«—¥‡™’¬ß„À¡à ≈”ª“ß π§√æπ¡

¢Õπ·°àπ √–¬Õß Õÿ¥√∏“π’ °√ÿß‡∑æ¡À“π§√

ª√–®«∫§’√’¢—π∏å·≈– ß¢≈“ æ∫«à“ Õ—µ√“Õÿ∫—µ‘°“√¢Õß

‚√§¡–‡√ÁßªÕ¥·≈–µ—∫µàÕ· πª√–™“°√¢Õß√–¬Õß Ÿß

√Ÿª∑’Ë 1 ·ºπº—ß∑’Ëµ—Èß‚√ßß“πÕÿµ “À°√√¡„ππ‘§¡Õÿµ “À°√√¡¡“∫µ“æÿ¥

√Ÿª∑’Ë 2 °“√ª≈àÕ¬§«—π·≈–¡≈æ‘…∑“ßÕ“°“»®“°‚√ßß“π
Õÿ “À°√√¡„ππ‘§¡Õÿµ “À°√√¡¡“∫µ“æÿ¥

°«à“ª√–®«∫§’√’¢—π∏å·≈– ß¢≈“ Õ—µ√“Õÿ∫—µ‘°“√¢ÕßºŸâ-

ªÉ«¬‚¥¬‡©æ“–‚√§¡–‡√ÁßÀ≈Õ¥Õ“À“√ °√–‡æ“–ªí  “«–
‡¡Á¥‚≈À‘µ¢“«·≈–ª“°¡¥≈Ÿ°¢Õß√–¬Õß Ÿß ÿ¥„π 9

®—ßÀ«—¥ ·≈–¡–‡√Áß‡µâ“π¡ Ÿß°«à“„π 7 ®—ßÀ«—¥ πÕ°®“°
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π’È¬—ßæ∫«à“Õ—µ√“Õÿ∫—µ‘°“√ºŸâªÉ«¬¥â«¬‚√§¡–‡√Áß„π‡¢µ
Õ”‡¿Õ‡¡◊Õß√–¬Õß Ÿß°«à“Õ”‡¿ÕÕ◊Ëπ Ê ‚¥¬‡©æ“–‚√§

¡–‡√ÁßªÕ¥ µ—∫ À≈Õ¥Õ“À“√ °√–‡æ“–ªí  “«–

‡¡Á¥‚≈À‘µ¢“« ª“°¡¥≈Ÿ°·≈–‡µâ“π¡(13) (√Ÿª∑’Ë 3)
®“°¢âÕ¡Ÿ≈ ∂‘µ‘¢Õß ”π—°ß“π “∏“√≥ ÿ¢®—ßÀ«—¥

√–¬Õßæ∫«à“ ¡’Õ—µ√“µ“¬¥â«¬‚√§¡–‡√Áß Ÿß°«à“‚√§Õ◊Ëπ(1)

·≈–¡’·π«‚πâ¡¢Õß “‡Àµÿ°“√‡ ’¬™’«‘µ¥â«¬‚√§¡–‡√Áß Ÿß
¢÷Èπ„π™à«ß æ.». 2545-2548 ‚¥¬‡©æ“–„π æ.». 2548

‡ªìπ 83.74 µàÕ· πª√–™“°√ Õ«—¬«–∑’Ë‡ªìπ¡–‡√Áß∑’Ëæ∫

¡“°„π®—ßÀ«—¥√–¬Õß §◊Õ ¡–‡√ÁßÀ≈Õ¥§Õ À≈Õ¥≈¡
„À≠à·≈–ªÕ¥(14) „π à«π¢Õßµ”∫≈¡“∫µ“æÿ¥·≈–

µ”∫≈Àâ«¬‚ªÉßπ—Èπæ∫¡’ºŸâ‡ ’¬™’«‘µ¥â«¬‚√§¡–‡√Áß 76.87 µàÕ

· πª√–™“°√ Õ«—¬«–∑’Ëæ∫¡“°§◊Õ µ—∫·≈–∑àÕπÈ”¥’ √Õß

≈ß¡“‰¥â·°à À≈Õ¥§Õ À≈Õ¥≈¡„À≠à·≈–ªÕ¥ ·≈–‡¡Á¥

‡≈◊Õ¥¢“« æ∫«à“„π™à«ß‡¥◊Õπ¡°√“§¡ - °—π¬“¬π 2549

Õ—µ√“µ“¬¥â«¬‚√§¡–‡√Áß 55.07 µàÕ· πª√–™“°√ „π æ.».

2544-2549 ¡’ºŸâªÉ«¬¥â«¬‚√§√–∫∫∑“ß‡¥‘πÀ“¬„® Ÿß

°«à“√–¥—∫‡©≈’Ë¬¢Õßª√–‡∑»·≈–‡ªìπ°≈ÿà¡‚√§∑’Ëª√–™“°√

‡¢â“√—∫∫√‘°“√ Ÿß ÿ¥‡ªìπÕ—π¥—∫Àπ÷Ëß(1) ®“°°“√∑’Ë “‡Àµÿ

¢Õß¡–‡√Áß¡’À≈“¬ªí®®—¬ ®÷ßµâÕß»÷°…“‡™‘ß≈÷°‡©æ“–

‡√◊ËÕßÀ≈“¬¥â“π ∑’Ë ”§—≠§◊Õ √–∫∫¢âÕ¡Ÿ≈°“√√–∫ÿÕ“™’æ
¢Õßª√–™“°√°≈ÿà¡‡ ’Ë¬ß·≈–ºŸâªÉ«¬ ·À≈àß°”‡π‘¥·≈–

 —¥ à«π¢Õß°“√‡°‘¥¡≈æ‘…∑’Ë¡’º≈µàÕ√–¥—∫¡≈æ‘…„πæ◊Èπ∑’Ë

°“√ —¡º—  “√¡≈æ‘… (exposure) ™àÕß∑“ß∑’Ë “√¡≈æ‘…
‡¢â“ Ÿà√à“ß°“¬ √–¥—∫§«“¡‡¢â¡¢âπ·≈–ª√‘¡“≥∑’Ë —¡º— 

·≈–‰¥â√—∫‡¢â“ Ÿà√à“ß°“¬

¥â«¬‡Àµÿº≈¥—ß°≈à“« °√–∑√«ß “∏“√≥ ÿ¢®÷ß‰¥â

®—¥∑”‚§√ß°“√‡æ◊ËÕ‡ΩÑ“√–«—ß ÿ¢¿“æ∑—Èß‡™‘ß√ÿ°·≈–‡™‘ß

√—∫µ“¡·ºπªØ‘∫—µ‘°“√·°â ‰¢ªí≠À“¡≈æ‘…·≈–‡ √‘¡

 √â“ß§ÿ≥¿“æ™’«‘µ„πæ◊Èπ∑’Ë®—ßÀ«—¥√–¬Õßªï 2550-2554
‚¥¬¡ÿàß‡πâπ 5 ª√–‡¥Áπ‰¥â·°à °“√ª√–‡¡‘π ∂“π°“√≥å

§«“¡‡ ’Ë¬ß¿—¬µàÕ ÿ¢¿“æª√–™“™π °“√æ—≤π“√–∫∫

‡ΩÑ“√–«—ß‚√§ °“√æ—≤π“∑’¡ Õ∫ «π·≈–‡§≈◊ËÕπ∑’Ë‡√Á«
°“√æ—≤π“√–∫∫∫√‘°“√ “∏“√≥ ÿ¢‡æ◊ËÕ√Õß√—∫Õÿ∫—µ‘¿—¬

‡Àµÿ©ÿ°‡©‘π ·≈–°“√»÷°…“«‘®—¬·≈–æ—≤π“√–∫∫¢âÕ¡Ÿ≈

 “√ π‡∑»(5) ‡æ◊ËÕ‡ΩÑ“√–«—ß ÿ¢¿“æµàÕ “√¡≈æ‘…∑“ß

Õ“°“»ª√–‡¿∑ “√ª√–°Õ∫Õ‘π∑√’¬å√–‡À¬„π®—ßÀ«—¥

√–¬Õß ´÷Ëß°“√»÷°…“π’È‡ªìπ à«πÀπ÷Ëß¢Õß‚§√ß°“√¢Õß

√Ÿª∑’Ë 3 Õ—µ√“ªÉ«¬¥â«¬‚√§¡–‡√ÁßªÕ¥√“¬Õ”‡¿Õ „π®—ßÀ«—¥√–¬Õßªï 2541-2543

∑’Ë¡“:  ∂“∫—π¡–‡√Áß·Ààß™“µ‘, 2550



§«“¡‡ ’Ë¬ß¿—¬µàÕ ÿ¢¿“æª√–™“™π®“°¡≈æ‘… ‘Ëß·«¥≈âÕ¡„πæ◊Èπ∑’Ë¡“∫µ“æÿ¥ ®—ßÀ«—¥√–¬Õß

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÒ ªï∑’Ë Ò˜ ©∫—∫‡æ‘Ë¡‡µ‘¡ Ù SIV˘ı

°√–∑√«ß “∏“√≥ ÿ¢∑’Ë‰¥â®—¥∑”¢÷Èπ‚¥¬¡’«—µ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“¢âÕ¡Ÿ≈æ◊Èπ∞“π§«“¡‡ ’Ë¬ß¿—¬µàÕ ÿ¢¿“æ

ª√–™“™π

«‘∏’°“√»÷°…“

1. »÷°…“·∫∫µ—¥¢«“ß (cross-sectional study)

‚¥¬°“√ª√–‡¡‘π ∂“π°“√≥å§«“¡‡ ’Ë¬ß¿—¬µàÕ¡≈æ‘… ‘Ëß-

·«¥≈âÕ¡∑’Ë¡’º≈°√–∑∫µàÕ ÿ¢¿“æ„π 25 ™ÿ¡™π„πæ◊Èπ∑’Ë

¡“∫µ“æÿ¥ ®—ßÀ«—¥√–¬Õß √–À«à“ß«—π∑’Ë 21 ¡‘∂ÿπ“¬π

2550 ∂÷ß 21  ‘ßÀ“§¡ 2550 ‚¥¬°“√µ√«® ÿ¢¿“æ

ª√–™“™π∑’Ë ¡—§√„®‡°Á∫µ—«Õ¬à“ßªí  “«– æ√âÕ¡‡°Á∫

æ‘°—¥¿Ÿ¡‘»“ µ√å¢Õß®ÿ¥π—Èπ æ√âÕ¡°—∫ —¡¿“…≥å‚¥¬‡®â“

Àπâ“∑’Ë‡æ◊ËÕµ√«®ª√–‡¡‘π°“√ —¡º—  “√ VOCs 3 ™π‘¥
‰¥â·°à ‡∫π´’π ‚∑≈ŸÕ’π ·≈– ‰µ√’π  ‰¡à®”°—¥Õ“™’æ ‡æ»

·≈–Õ“¬ÿ ·µàµâÕß‡ªìπª√–™“™π∑’Ë¡’∑–‡∫’¬π∫â“πÕ“»—¬

Õ¬Ÿà„π 25 ™ÿ¡™π®√‘ß ‰¡à „™àª√–™“°√·Ωß „π°“√π’È
 —¡¿“…≥å‡°Á∫¢âÕ¡Ÿ≈ ‚¥¬‰¡à®”°—¥«à“‡ªìπºŸâ¡’Õ“°“√ªÉ«¬

À√◊Õ‰¡à ·≈–‰¡à§—¥·¬°ºŸâ¡’ ‚√§ª√–®”µ—« ∑—Èßπ’È‡æ◊ËÕπ”

¢âÕ¡Ÿ≈¥—ß°≈à“«‰ª®”·π°º≈°√–∑∫µàÕ ÿ¢¿“æ®“° “√
VOCs √–À«à“ßºŸâ∑’Ë¡’·≈–‰¡à¡’‚√§ª√–®”µ—«·µà¡’Õ“°“√

ªÉ«¬¥â«¬Õ“°“√∑’Ë Õ¥§≈âÕß°—∫æ‘…¢Õß “√ VOCs ‚¥¬

‡°Á∫æ‘°—¥∑“ß¿Ÿ¡‘»“ µ√å (GPS: global positioning sys-
tem) ¥â«¬

2. π”ªí  “«–∑’Ë ‰¥â ‰ª«‘‡§√“–ÀåÀ“§à“§√’Õ–µ‘π’π

(creatinine) „πªí  “«– ·≈–√–¥—∫§«“¡‡¢â¡¢âπ¢Õß

 “√‡¡µ“‚∫‰≈∑å (metabolite) ¥â«¬«‘∏’ HPLC - analy-

sis ‚¥¬µ√«®À“ t,t-muconic acid ´÷Ëß‡ªìπ “√‡¡µ“-

‚∫‰≈∑å¢Õß‡∫π´’π  “√ hippuric acid ´÷Ëß‡ªìπ “√

‡¡µ“‚∫‰≈∑å¢Õß‚∑≈ŸÕ’π ·≈– “√ mandelic acid

´÷Ëß‡ªìπ “√‡¡µ“‚∫‰≈∑å¢Õß ‰µ√’π„πªí  “«–¢Õß

ª√–™“™π(15,16) µ“¡√“¬™◊ËÕ™ÿ¡™π∑’Ë‡¢â“√—∫°“√µ√«®

ªí  “«–®”π«π 25 ·Ààß¥—ß· ¥ß„π·ºπº—ß„π√Ÿª∑’Ë 4 ‡æ◊ËÕ

ª√–‡¡‘π§«“¡‡ ’Ë¬ßµàÕ°“√ —¡º—  (exposure assess-

ment)  “√ VOCs 3 ™π‘¥¥—ß°≈à“«

3. π”¢âÕ¡Ÿ≈º≈°“√µ√«® ÿ¢¿“æ º≈°“√«‘‡§√“–Àå

ªí  “«– æ√âÕ¡¢âÕ¡Ÿ≈‡©æ“–∫ÿ§§≈ ¢âÕ¡Ÿ≈ª√–«—µ‘°“√
 —¡º—  “√‡§¡’ ¢âÕ¡Ÿ≈ª√–«—µ‘°“√µ√«® ÿ¢¿“æ·≈–

ª√–«—µ‘°“√‡®Á∫ªÉ«¬¡“«‘‡§√“–Àå·≈–·ª≈º≈∑“ß ∂‘µ‘

¥â«¬ ∂‘µ‘‡™‘ßæ√√√≥π“ ·≈–«‘‡§√“–Àå§«“¡·µ°µà“ß
√–À«à“ß√–¥—∫§«“¡‡¢â¡¢âπ¢Õß “√‡¡µ“‚∫‰≈∑å„π

ªí  “«–°—∫Õ“°“√‡®Á∫ªÉ«¬¥â«¬ ∂‘µ‘‰§ ·§«√å ·≈â«
«‘‡§√“–Àå°“√°√–®“¬µ—«¢Õß√–¥—∫§«“¡‡¢â¡¢âπ¢Õß “√

‡¡µ“‚∫‰≈∑å„πªí  “«–¥â«¬«‘∏’ GPS ‚¥¬°≈ÿà¡§«∫§ÿ¡§◊Õ

ª√–™“™π°≈ÿà¡µ—«Õ¬à“ß∑’Ë¡’∑’Ëæ—°Õ“»—¬Õ¬Ÿà‰°≈®“° ∂“π
ª√–°Õ∫°“√„π√—»¡’¡“°°«à“ 1 °‘‚≈‡¡µ√ ·≈–°≈ÿà¡

»÷°…“§◊Õ ª√–™“™π°≈ÿà¡µ—«Õ¬à“ß∑’Ë¡’∑’Ëæ—°Õ“»—¬Õ¬Ÿà„°≈â

√Ÿª∑’Ë 4 ·ºπº—ß°“√‡°Á∫ªí  “«–ª√–™“™π®”·π°µ“¡√“¬™◊ËÕ™ÿ¡™π„πµ”∫≈¡“∫µ“æÿ¥ Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥√–¬Õß
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°—∫ ∂“πª√–°Õ∫°“√„π√—»¡’πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 1

°‘‚≈‡¡µ√

4.  √ÿª§«“¡‡ ’Ë¬ß¿—¬µàÕ ÿ¢¿“æ¢Õßª√–™“™π

®“°º≈∑’Ë‰¥â√—∫ ·≈â«°”Àπ¥√Ÿª·∫∫°“√‡ΩÑ“√–«—ß  ÿ¢¿“æ

‡™‘ß√ÿ°·≈–‡™‘ß√—∫„πª√–™“™π°≈ÿà¡‡ ’Ë¬ßµàÕ°“√‰¥â√—∫º≈

°√–∑∫®“°¡≈æ‘… ‘Ëß·«¥≈âÕ¡

● ‡§√◊ËÕß¡◊Õ∑’Ë„™â»÷°…“

1. ·∫∫ —¡¿“…≥å„π°“√»÷°…“π’È §≥–ºŸâ«‘®—¬‰¥â

 √â“ß¢÷Èπ ª√–°Õ∫¥â«¬ 3  à«π ‰¥â·°à

¢âÕ¡Ÿ≈∑—Ë«‰ª∑’Ë‡ªìπ¢âÕ¡Ÿ≈‡©æ“–∫ÿ§§≈ ‰¥â·°à ™◊ËÕ-

π“¡ °ÿ≈ ‡æ» Õ“¬ÿ ∑’ËÕ¬Ÿàªí®®ÿ∫—π ™◊ËÕ™ÿ¡™π °“√»÷°…“

æƒµ‘°√√¡°“√ Ÿ∫∫ÿÀ√’Ë °“√ª√–°Õ∫Õ“™’æ„πÕ¥’µ·≈–

„πªí®®ÿ∫—π
1.1 ª√–«—µ‘°“√ —¡º—  “√‡§¡’„π ‘Ëß·«¥≈âÕ¡

·≈–®“°°“√∫√‘‚¿§Õ“À“√

1.2 ª√–«—µ‘°“√µ√«® ÿ¢¿“æ·≈–ª√–«—µ‘°“√
‡®Á∫ªÉ«¬

2. ‡§√◊ËÕß¡◊Õµ√«®«—¥æ‘°—¥∑“ß¿Ÿ¡‘»“ µ√å
3. Õÿª°√≥å·≈–‡§√◊ËÕß¡◊Õ∑“ßÀâÕßªØ‘∫—µ‘°“√„π°“√

‡°Á∫ªí  “«–·≈–°“√«‘‡§√“–Àå “√‡¡µ“-‚∫‰≈∑å „π°“√

«‘‡§√“–Àåπ’È„™â‡§√◊ËÕß HPLC (high performance liquid
chromatography) ·≈–«‘‡§√“–Àå‚¥¬»Ÿπ¬åÕâ“ßÕ‘ß∑“ß

ÀâÕßªØ‘∫—µ‘°“√·≈–æ‘…«‘∑¬“  ”π—°‚√§®“°°“√

ª√–°Õ∫Õ“™’æ·≈– ‘Ëß·«¥≈âÕ¡
● °“√‡°Á∫√«∫√«¡·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈

‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ∂“π°“√≥å¡≈æ‘… ‘Ëß-

·«¥≈âÕ¡·≈– ÿ¢¿“æ‚¥¬ª√– “π°—∫Àπà«¬ß“π∑’Ë
‡°’Ë¬«¢âÕß∑—Èß„π à«π°≈“ß·≈–„πæ◊Èπ∑’Ë®—ßÀ«—¥√–¬Õß ™’È·®ß

·°ππ”™ÿ¡™π·≈–ª√–™“™π„π 25 ™ÿ¡™π „πµ”∫≈

¡“∫µ“æÿ¥ ‡æ◊ËÕ∑”§«“¡‡¢â“„®·≈–¢Õ§«“¡√à«¡¡◊Õ„π
°“√‡°Á∫µ—«Õ¬à“ßªí  “«–æ√âÕ¡°“√µÕ∫·∫∫ Õ∫∂“¡

‡æ◊ËÕµ√«®ª√–‡¡‘π°“√ —¡º—  “√ VOCs  «‘‡§√“–Àå “√

‡¡µ“‚∫‰≈∑å¢Õß “√ VOCs ∑—Èß 3 ™π‘¥¥â«¬«‘∏’ HPLC
analysis

·ª≈º≈°“√µ√«®√–¥—∫§«“¡‡¢â¡¢âπ¢Õß “√‡¡µ“-

‚∫‰≈∑å¢Õß VOCs 3 ™π‘¥„πªí  “«–¥—ß°≈à“«¢â“ßµâπ

·≈â«‡∑’¬∫°—∫§à“∫àß™’È∑“ß™’«¿“æ (biological exposure

indices: BEIs) ¢Õß ¡“§¡ ÿ¢»“ µ√å·Ààßª√–‡∑»

 À√—∞Õ‡¡√‘°“ (The American Conference of

Governmental Industrial Hygienists: ACGIH, 2005)(17)

∑—Èßπ’Èµ—«Õ¬à“ßªí  “«–∑’Ë¡’ creatinine µË”°«à“ 0.3 g/l

§«“¡∂à«ß®”‡æ“–µË” À√◊Õ‰¡à§ß ¿“æ‡¥‘¡®—¥‡ªìπªí  “«–

∑’Ë‰¡à ¡∫Ÿ√≥å®–‰¡àπ”¡“√à«¡„π°“√«‘‡§√“–Àå·≈–·ª≈º≈

°“√»÷°…“π’È«‘‡§√“–Àå¢âÕ¡Ÿ≈·≈–·ª≈º≈¥â«¬ ∂‘µ‘‡™‘ß

æ√√≥π“„π√Ÿª√âÕ¬≈– ·≈–«‘‡§√“–Àå§«“¡ —¡æ—π∏å

√–À«à“ß¢âÕ¡Ÿ≈¢ÕßÕ“°“√‡®Á∫ªÉ«¬¢Õßª√–™“™π°≈ÿà¡

µ—«Õ¬à“ß∑’Ë¡’∑’Ëæ—°Õ“»—¬Õ¬Ÿà „°≈â°—∫ ∂“πª√–°Õ∫°“√

ª√–‡¿∑µà“ß Ê „π√—»¡’πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 1 °‘‚≈‡¡µ√
°—∫√–¥—∫§«“¡‡¢â¡¢âπ¢Õß t,t-muconic

¢âÕ®”°—¥¢Õß°“√»÷°…“

● ®“°°“√»÷°…“π’È¡’¢âÕ®”°—¥„π°“√‡°Á∫µ—«Õ¬à“ß

ªí  “«–‡π◊ËÕß®“°‡ªìπ°“√‡°Á∫ªí  “«–®“°ª√–™“™π∑’Ë

 ¡—§√„®·≈–¡’∑–‡∫’¬π∫â“πÕ“»—¬Õ¬Ÿà„π 25 ™ÿ¡™π„π
‡¢µ‡∑»∫“≈‡¡◊Õß¡“∫µ“æÿ¥‡∑à“π—Èπ ®÷ß‰¥âµ—«Õ¬à“ß

ªí  “«–‰¡à§√∫∑ÿ°§π„π™ÿ¡™π πÕ°®“°π’È„π°“√·ª≈

º≈«‘‡§√“–Àå “√‡¡µ“‚∫‰≈∑å¢Õß VOCs ‚¥¬‡ª√’¬∫

‡∑’¬∫°—∫°“√Õâ“ßÕ‘ß§à“∫àß™’È∑“ß™’«¿“æ (BEIs) ∑’Ë„™â‡ªìπ

§à“¡“µ√∞“π§«“¡ª≈Õ¥¿—¬π—Èπæ∫Õÿª √√§®“°°“√∑’Ë

‰¡à¡’§à“ BEIs  ”À√—∫ª√–™“™π„π™ÿ¡™π §ß¡’·µà§à“BEIs
 ”À√—∫§πß“π„π‚√ßß“πÕÿµ “À°√√¡‡∑à“π—Èπ ´÷Ëß®”‡ªìπ

µâÕßπ”§à“ BEIs  ”À√—∫§πß“π¡“ª√—∫„™â ”À√—∫°“√

ª√–‡¡‘π§«“¡‡ ’Ë¬ß¿—¬µàÕ ÿ¢¿“æ¢Õßª√–™“™π„π™ÿ¡™π

·≈–§à“ BEIs ¥—ß°≈à“«∑’Ë°”Àπ¥„π·µà≈–ª√–‡∑»¬—ß

·µ°µà“ß°—πÕ’°¥â«¬ „πª√–‡∑»‰∑¬π—Èπ¬—ß‰¡à¡’°“√

°”Àπ¥§à“ BEIs „π§π ®÷ß®”‡ªìπµâÕß„™â§à“ BEIs®“°

ª√–‡∑»Õ◊Ëπ „π°“√»÷°…“π’È„™â§à“ BEIs ¢Õß ACGIH, 2005

‡ªìπÀ≈—° ∑—Èßπ’È‡π◊ËÕß®“°‡ªìπ§à“∑’Ë√–∫ÿ„Àâ¡’°“√ —¡º—  “√

π’ÈπâÕ¬°«à“¢Õßª√–‡∑»Õ◊Ëπ ´÷Ëßµ“¡À≈—°«‘™“°“√π—Èπ°“√
¥Ÿ·≈ ÿ¢¿“æ∑’Ë¥’µâÕß¡ÿàß‡πâπ∑’Ë°“√ —¡º—  “√æ‘…∑’ËπâÕ¬ ®÷ß
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‡≈◊Õ°„™â§à“ BEIs ¢Õß ACGIH, 2005

º≈°“√»÷°…“

®“°°“√µ√«® ÿ¢¿“æª√–™“™π∑’ËÕ“»—¬Õ¬Ÿà„π 25

™ÿ¡™π ‰¥â®”π«π 2,177 §π ´÷Ëßª√–™“™π°≈ÿà¡¥—ß°≈à“«

ª√–°Õ∫¥â«¬ºŸâª√–°Õ∫Õ“™’æ„π‚√ßß“πÕÿµ “À°√√¡ ºŸâ

ª√–°Õ∫Õ“™’æÕ◊Ëπ Ê ·¡à∫â“π ·≈–‡¥Á°π—°‡√’¬π ‚¥¬

∑—ÈßÀ¡¥π’È‡ªìπª√–™“™π∑’Ë¡’∑–‡∫’¬π√“…Æ√å„πæ◊Èπ∑’Ë 25

™ÿ¡™π¥—ß°≈à“« ‰¡à„™àºŸâ∑’ËÕæ¬æ¬â“¬∂‘Ëπ¡“®“°∑’ËÕ◊Ëπ ºŸâ

µÕ∫·∫∫ —¡¿“…≥åπ—Èπ à«π„À≠à‡ªìπ‡æ»À≠‘ß (69.8%)

Õ¬Ÿà„π™à«ßÕ“¬ÿ 11 ªï ∂÷ß 20 ªï ·≈– 41 ªï ∂÷ß 50 ªï √âÕ¬

≈– 28.0 ·≈– 19.3 µ“¡≈”¥—∫ ¡’°“√»÷°…“√–¥—∫

ª√–∂¡»÷°…“ √âÕ¬≈– 48.6 ‡ªìπ·¡à∫â“π ·≈–°”≈—ß

»÷°…“Õ¬Ÿà √âÕ¬≈– 73.6 ‡¡◊ËÕ®”·π°Õ“°“√ªÉ«¬¢Õß

ª√–™“™π°≈ÿà¡¥—ß°≈à“«µ“¡‚√§ª√–®”µ—«·≈–Õ“°“√º‘¥

ª√°µ‘„πªí®®ÿ∫—π (present illness) æ∫«à“ ‚¥¬ à«π

„À≠àª√–™“™π°≈ÿà¡µ—«Õ¬à“ß‡ªìπ‚√§¿Ÿ¡‘·æâ (16.1%) ¡’

Õ“°“√ªÉ«¬„πªí®®ÿ∫—π¥â«¬Õ“°“√ª«¥»’√…– (57.7%)

(µ“√“ß∑’Ë 1)  à«πº≈°“√µ√«® “√‡¡µ“‚∫‰≈∑å„π

ªí  “«–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§à“ BEIs ¢Õßª√–‡∑»

µ“√“ß∑’Ë 1 °≈ÿà¡Õ“°“√¢Õßª√–™“™π°≈ÿà¡µ—«Õ¬à“ß®”·π°µ“¡‚√§ª√–®”µ—«·≈–Õ“°“√ªÉ«¬„πªí®®ÿ∫—π∑’Ëæ∫¡“° 8 ≈”¥—∫·√° ‡√’¬ßµ“¡
≈”¥—∫®“°¡“°‰ªπâÕ¬ (n=2,177 §π)

≈”¥—∫∑’Ë ‚√§ª√–®”µ—« √âÕ¬≈– Õ“°“√ªÉ«¬„πªí®®ÿ∫—π √âÕ¬≈–

1 ¿Ÿ¡‘·æâ 16.1 ª«¥»’√…– 57.7
2 §«“¡¥—π‚≈À‘µ Ÿß 12.0 ‡«’¬π»’√…– 51.5
3 ‰¢¡—π„π‡≈◊Õ¥ Ÿß 9.1 √–§“¬‡§◊Õßµ“ 44.6
4 ‡∫“À«“π 4.2 ‡Àπ◊ËÕ¬ßà“¬, ÕàÕπ‡æ≈’¬ 43.8
5 √–∫∫∑“ß‡¥‘πÀ“¬„® 3.9 √–§“¬‡§◊Õß®¡Ÿ°·≈–§Õ 39.1
6 º‘«Àπ—ß 3.6 ™“ª≈“¬¡◊Õª≈“¬‡∑â“ 34.6
7 √–∫∫ª√– “∑ 1.0 · ∫µ“ πÈ”µ“‰À≈ 32.6
8 ¡–‡√Áß 0.7 πÕπ‰¡àÀ≈—∫ 31.0

µ“√“ß∑’Ë 2 º≈°“√µ√«® “√‡¡µ“‚∫‰≈∑å¢Õß “√ VOCs 3 ™π‘¥ „πªí  “«–¢Õßª√–™“™π„π 25 ™ÿ¡™π„πæ◊Èπ∑’Ë¡“∫µ“æÿ¥ ®—ßÀ«—¥
√–¬Õß

º≈°“√µ√«®µ—«Õ¬à“ß (√âÕ¬≈–)

‡¡µ“‚∫‰≈∑å ( “√‡§¡’) ®”π«πµ—«Õ¬à“ß∑’Ë “¡“√∂ ª√°µ‘ ‡°‘π§à“¡“µ√∞“π §à“ BEIs

∑’Ëµ√«®«—¥ «‘‡§√“–Àå‰¥â (µ—«Õ¬à“ß) (ACGIH, 2005)*

t,t-Muconic acid (benzene) 2,082 1,753 (84.2) 329 (15.8) 500 µg/g creatinine
hippuric acid (toluene) 2,082 2053 (98.6) 29 (1.4) 1,600 mg/g creatinine
mandelic acid (styrene) 2,082 2,070 (99.4) 12 (0.6) 400 mg/g creatinine

À¡“¬‡Àµÿ : *‡ªìπ§à“¡“µ√∞“π¢Õß ACGIH, 2005
: ‰¡àπ”µ—«Õ¬à“ß®”π«π 95 µ—«Õ¬à“ß¡“ª√–¡«≈º≈‡π◊ËÕß®“° ¡’§à“ creatinine µË”°«à“ 0.3 g/l ·≈–ªí  “«–‰¡à ¡∫Ÿ√≥å
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 À√—∞Õ‡¡√‘°“ (ACGIH, 2005) æ∫«à“„π°≈ÿà¡ª√–™“™π

2,177 §ππ—Èπ¡’ºŸâ∑’Ë¡’√–¥—∫¢Õß “√ t,t-muconic acid  Ÿß

‡°‘π§à“¡“µ√∞“π 329 §π (15.8%) √–¥—∫ hippuric acid

 Ÿß‡°‘π§à“¡“µ√∞“π 29 §π (29%) √–¥—∫ mandelic

acid  Ÿß‡°‘π§à“¡“µ√∞“π 12 §π (0.6%) (µ“√“ß∑’Ë 2)

‡¡◊ËÕπ”º≈°“√µ√«® “√‡¡µ“‚∫‰≈∑å„πªí  “«–¡“

®”·π°µ“¡√“¬™◊ËÕ¢Õßª√–™“™πµ“¡™ÿ¡™πµà“ß Ê æ∫

«à“ ¡’®”π«πª√–™“™π„π™ÿ¡™π∑’Ë¡’ “√ t,t-muconic acid

 Ÿß°«à“§à“ BEIs ‡√’¬ßµ“¡≈”¥—∫®“°¡“°‰ªπâÕ¬ 5 ≈”¥—∫

·√° ‰¥â·°à ™ÿ¡™π¡“∫¢à“ ™ÿ¡™πµ≈“¥Àâ«¬‚ªÉß ™ÿ¡™π

¡“∫¬“ ™ÿ¡™πµ“°«π ·≈–™ÿ¡™π∫â“πæ≈ß/™ÿ¡™π‚ ¿≥

(√«¡™ÿ¡™π∫â“πæ≈ß·≈–™ÿ¡™π‚ ¿≥‡π◊ËÕß®“°ª√–™“™π

µ“√“ß∑’Ë 3 §«“¡ —¡æ—π∏å√–À«à“ß¢âÕ¡Ÿ≈¢ÕßÕ“°“√‡®Á∫ªÉ«¬¢Õßª√–™“™π°≈ÿà¡µ—«Õ¬à“ß∑’Ë¡’∑’Ëæ—°Õ“»—¬Õ¬Ÿà„°≈â°—∫ ∂“πª√–°Õ∫°“√
ª√–‡¿∑µà“ß Ê „π√—»¡’πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 1 °‘‚≈‡¡µ√°—∫√–¥—∫§«“¡‡¢â¡¢âπ¢Õß t,t-muconic acid „πªí  “«–

 ∂“πª√–°Õ∫°“√ º≈°“√µ√«®√–¥—∫ t,t- muconic acid

∑’ËÕ¬Ÿà„°≈â‡§’¬ß∑’Ëæ—°Õ“»—¬ ª√°µ‘  Ÿß‡°‘π§à“¡“µ√∞“π χχχχχ22222 p-value

„π√—»¡’ (°‘‚≈‡¡µ√) (µ—«Õ¬à“ß) (µ—«Õ¬à“ß)

ªíö¡πÈ”¡—π
≤ 1 437 89 0.95 0.328
> 1 1,329 237
√«¡ 1,777 326

‚√ß°≈—ËππÈ”¡—π
≤ 1 371 86 4.74 <0.05
> 1 1,388 238
√«¡ 1,759 324

‚√ßß“πº≈‘µ‡¡Á¥æ≈“ µ‘°
≤ 1 220 43 0.15 0.691
> 1 1,538 280
√«¡ 1,758 323

‚√ßæ‘¡æå
≤ 1 36 6 0.51 0.821
> 1 1,714 316
√«¡ 1,750 322

‚√ßß“π∑” ’
≤ 1 63 19 3.80 0.051
> 1 1,683 302
√«¡ 1,746 321

‚√ßß“π‡øÕ√åπ‘‡®Õ√å
≤ 1 47 9 0.11 0.918
> 1 1,698 313
√«¡ 1,745 322

À¡“¬‡Àµÿ: 1) ®”π«πµ—«Õ¬à“ßªí  “«–∑—ÈßÀ¡¥ 2,082 µ—«Õ¬à“ß
2) °≈ÿà¡§«∫§ÿ¡§◊Õ ª√–™“™π°≈ÿà¡µ—«Õ¬à“ß∑’Ë¡’∑’Ëæ—°Õ“»—¬Õ¬Ÿà‰°≈®“° ∂“πª√–°Õ∫°“√„π√—»¡’¡“°°«à“ 1 °‘‚≈‡¡µ√ °≈ÿà¡»÷°…“ §◊Õ ª√–™“™π

°≈ÿà¡µ—«Õ¬à“ß∑’Ë¡’∑’Ëæ—°Õ“»—¬Õ¬Ÿà„°≈â ∂“πª√–°Õ∫°“√„π√—»¡’πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 1 °‘‚≈‡¡µ√
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„πæ◊Èπ∑’Ë∑’Ë¡“µ√«®ªí  “«–Õ¬Ÿà „π∑’Ëæ—°Õ“»—¬∑’ËÕ¬Ÿà „π

∫√‘‡«≥„°≈â‡§’¬ß‡¢µ¢Õß™ÿ¡™π∑—Èß Õß™ÿ¡™π) µ“¡≈”¥—∫

®“°¢âÕ¡Ÿ≈º≈°“√µ√«®ªí  “«–æ∫«à“¡’µ—«Õ¬à“ß

ªí  “«–∑’Ë¡’√–¥—∫§«“¡‡¢â¡¢âπ t,t - muconic acid  Ÿß

°«à“§à“ BEIs 329 µ—«Õ¬à“ß§‘¥‡ªìπ√âÕ¬≈– 15.8 ¢Õß

µ—«Õ¬à“ß∑—ÈßÀ¡¥ ª√–°Õ∫°—∫¢âÕ¡Ÿ≈§ÿ≥¿“æÕ“°“»¢Õß

°√¡§«∫§ÿ¡¡≈æ‘…∑’Ëµ√«®«—¥ “√‡∫π ’́π„π∫√√¬“°“»

„πæ◊Èπ∑’Ë¡“∫µ“æÿ¥ ®”π«π 6  ∂“π’µ√«®«—¥ æ∫«à“ ¡’ 5

 ∂“π’µ√«®«—¥ ∑’Ë¡’§à“ Ÿß ÿ¥‡°‘π°«à“¡“µ√∞“π∑’Ë¬Õ¡√—∫

‰ ¥â (12) πÕ°®“°π’È¬—ßæ∫«à“µ—«Õ¬à“ßªí  “«–¢Õß

ª√–™“™π∑’Ë¡’√–¥—∫§«“¡‡¢â¡¢âπ¢Õß t,t-muconic acid

∑’Ë Ÿß‡°‘π§à“ BEIs π—Èπ¡’°“√°√–®“¬µ—«∑—Èß„π∑‘»∑“ß∑’ËÕ¬Ÿà

„°≈â‚√ßß“πÕÿµ “À°√√¡·≈–„πæ◊Èπ∑’Ë∑’ËÕ¬ŸàÀà“ß®“°æ◊Èπ∑’Ë

¡“∫µ“æÿ¥ ·≈–‡¡◊ËÕπ”¢âÕ¡Ÿ≈º≈°“√µ√«®√–¥—∫§«“¡

‡¢â¡¢âπ¢Õß “√ t,t-muconic acid ∑’Ë Ÿß‡°‘π°«à“§à“

¡“µ√∞“π¢Õß ACGIH, 2005 ¡“«‘‡§√“–ÀåÀ“§«“¡

 —¡æ—π∏å°—∫ ∂“π∑’Ëæ—°Õ“»—¬¢Õßª√–™“™π√–À«à“ß°≈ÿà¡

§«∫§ÿ¡·≈–°≈ÿà¡»÷°…“¥â«¬ ∂‘µ‘‰§ ·§«√å‚¥¬°≈ÿà¡

§«∫§ÿ¡§◊Õ ª√–™“™π°≈ÿà¡µ—«Õ¬à“ß∑’Ë¡’∑’Ëæ—°Õ“»—¬Õ¬Ÿà‰°≈

®“° ∂“πª√–°Õ∫°“√„π√—»¡’¡“°°«à“ 1 °‘‚≈‡¡µ√ ·≈–

°≈ÿà¡»÷°…“§◊Õ °≈ÿà¡ª√–™“™π∑’Ë¡’∑’Ëæ—°Õ“»—¬Õ¬Ÿà„°≈â°—∫

 ∂“πª√–°Õ∫°“√„π√—»¡’πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 1 °‘‚≈‡¡µ√

µ“√“ß∑’Ë 4 §«“¡ —¡æ—π∏å√–À«à“ß°≈ÿà¡Õ“°“√ªÉ«¬„πªí®®ÿ∫—π¢Õßª√–™“™π°≈ÿà¡µ—«Õ¬à“ß∑’Ë¡’∑’Ëæ—°Õ“»—¬Õ¬Ÿà„°≈â°—∫ ∂“πª√–°Õ∫°“√ „π
√—»¡’πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 1 °‘‚≈‡¡µ√°—∫√–¥—∫§«“¡‡¢â¡¢âπ¢Õß t,t-muconic acid „πªí  “«–

º≈°“√µ√«®√–¥—∫ t,t-muconic acid

°≈ÿà¡Õ“°“√ªÉ«¬„πªí®®ÿ∫—π ª√°µ‘  Ÿß‡°‘π§à“¡“µ√∞“π χχχχχ22222 p-value

¢Õßª√–™“™π°≈ÿà¡µ—«Õ¬à“ß (µ—«Õ¬à“ß) (µ—«Õ¬à“ß)

√–§“¬‡§◊Õßµ“ 695 138 4.18 <0.05
· ∫µ“®ππÈ”µ“‰À≈ 502 104 4.08 <0.05

À¡“¬‡Àµÿ: ®”π«πµ—«Õ¬à“ßªí  “«–∑—ÈßÀ¡¥ 2,082 µ—«Õ¬à“ß

√Ÿª∑’Ë 6 Õ—µ√“ªÉ«¬¥â«¬‚√§‡π◊ÈÕßÕ°·≈–¡–‡√ÁßµàÕª√–™“°√æ—π§π „πªï 2548

À¡“¬‡Àµÿ: ¥—¥·ª≈ß¢âÕ¡Ÿ≈ ∂‘µ‘ªï 2548 ®“° ”π—°π‚¬∫“¬·≈–¬ÿ∑∏»“ µ√å °√–∑√«ß “∏“√≥ ÿ¢(14)

Õ—µ√“ªÉ«¬¥â«¬‚√§‡π◊ÈÕßÕ°·≈–¡–‡√ÁßµàÕª√–™“°√æ—π§π
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EW

S

®“°º≈°“√«‘‡§√“–Àåæ∫«à“ √–¥—∫§«“¡‡¢â¡¢âπ¢Õß t,t -

muconic acid  Ÿß‡°‘π§à“ BEIs ·≈–·µ°µà“ß®“°°≈ÿà¡

Õ◊Ëπ Ê ÷́Ëß∑’Ëæ—°Õ“»—¬∑’ËÕ¬Ÿà„°≈â ∂“πª√–°Õ∫°“√ª√–‡¿∑

‚√ß°≈—ËππÈ”¡—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05)

(µ“√“ß∑’Ë 3) ·≈–‡¡◊ËÕπ”º≈°“√µ√«®ªí  “«–¥—ß°≈à“«

¡“«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å°—∫Õ“°“√‡®Á∫ªÉ«¬¢Õß

‡®â“¢Õßªí  “«–∑’Ë¡’∑’Ëæ—°Õ“»—¬„°≈â‚√ßß“π°≈—ËππÈ”¡—π„π

√—»¡’πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 1 °‘‚≈‡¡µ√ ¥â«¬ ∂‘µ‘‰§ ·§«√å

æ∫«à“ °≈ÿà¡Õ“°“√∑’Ë¡’§«“¡ —¡æ—π∏åÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (p<0.05) °—∫√–¥—∫§«“¡‡¢â¡¢âπ¢Õß t,t-

muconic acid ‰¥â·°à °≈ÿà¡Õ“°“√√–§“¬‡§◊Õßµ“ ·≈–

°≈ÿà¡Õ“°“√· ∫µ“®ππÈ”µ“‰À≈ ´÷Ëß Õ¥§≈âÕß°—∫

§ÿ≥ ¡∫—µ‘§«“¡‡ªìπæ‘…¢Õß “√π’È∑’Ë¡’µàÕ√à“ß°“¬ (µ“√“ß

∑’Ë 4)(6,7)

„π à«πªí≠À“ ÿ¢¿“æ¢Õßª√–™“™π„πæ◊Èπ∑’Ë

®—ßÀ«—¥√–¬Õß∑’ËªÉ«¬¥â«¬‚√§∑’Ëª√–™“™π√âÕß‡√’¬π ‰¥â·°à

√Ÿª∑’Ë 7 Õ—µ√“ªÉ«¬¥â«¬‚√§√–∫∫∑“ß‡¥‘πÀ“¬„®µàÕª√–™“°√æ—π§π®”·π°√“¬®—ßÀ«—¥ (®—ßÀ«—¥ª√“®’π∫ÿ√’  √–·°â« ©–‡™‘ß‡∑√“ ™≈∫ÿ√’
®—π∑∫ÿ√’ √–¬Õß ·≈–µ√“¥) „πªï 2548

µ“√“ß∑’Ë 5 º≈°“√«‘‡§√“–Àå t,t-muconic acid, hippuric acid, mandelic acid ‡ª√’¬∫‡∑’¬∫°—∫§à“∫àß™’È∑“ß™’«¿“æ (BEIs) ¢Õß
ACGIH, 2005 ¢Õßª√–™“™π∑’Ë Ÿ∫∫ÿÀ√’Ë·≈–‰¡à Ÿ∫∫ÿÀ√’Ë „π«—π∑’Ë¡’°“√µ√«®ªí  “«–

™π‘¥¢Õß “√‡¡µ“‚≈∑å º≈°“√«‘‡§√“–Àå “√‡¡µ“‚∫‰≈∑å §π∑’Ë Ÿ∫∫ÿÀ√’Ë (√âÕ¬≈–) §π∑’Ë‰¡à Ÿ∫∫ÿÀ√’Ë (√âÕ¬≈–)

t,t-muconic acid ª√°µ‘ 83.1 84.6
‡°‘π§à“¡“µ√∞“π 16.9 15.4
√«¡ 100.0 100.0

hippuric acid ª√°µ‘ 99.5 98.6
‡°‘π§à“¡“µ√∞“π 0.5 1.4
√«¡ 100.0 100.0

mandelic acid ª√°µ‘ 99.5 99.4
‡°‘π§à“¡“µ√∞“π 0.5 0.6
√«¡ 100.0 100.0

À¡“¬‡Àµÿ: §à“¡“µ√∞“π ACGIH 2005 °”Àπ¥„Àâ t,t-muconic acid ¡’‰¥â‰¡à‡°‘π 500 µg/g creatinine hippuric acid ¡’‰¥â‰¡à‡°‘π 1,600 mg/g creat
·≈– mandelic acid ¡’‰¥â‰¡à‡°‘π 400 mg/g creatinine

 √–·°â«
ª√“®’π∫ÿ√’

™≈∫ÿ√’

®—π∑∫ÿ√’

µ√“¥

 ¡ÿ∑√ª√“°“√

√–¬Õß

Õ—µ√“ªÉ«¬¥â«¬‚√§√–∫∫∑“ß‡¥‘πÀ“¬„®©–‡™‘ß‡∑√“

À¡“¬‡Àµÿ: ¥—¥·ª≈ß¢âÕ¡Ÿ≈ ∂‘µ‘ªï 2548 ®“° ”π—°π‚¬∫“¬·≈–¬ÿ∑∏»“ µ√å °√–∑√«ß “∏“√≥ ÿ¢(14)



§«“¡‡ ’Ë¬ß¿—¬µàÕ ÿ¢¿“æª√–™“™π®“°¡≈æ‘… ‘Ëß·«¥≈âÕ¡„πæ◊Èπ∑’Ë¡“∫µ“æÿ¥ ®—ßÀ«—¥√–¬Õß

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÒ ªï∑’Ë Ò˜ ©∫—∫‡æ‘Ë¡‡µ‘¡ Ù SIV˘ÒÒ

‚√§¡–‡√Áß·≈–‚√§√–∫∫∑“ß‡¥‘πÀ“¬„®π—Èπæ∫«à“  ∂‘µ‘

¢ÕßºŸâªÉ«¬¥â«¬‚√§‡π◊ÈÕßÕ°·≈–¡–‡√Áß ·≈–‚√§√–∫∫

∑“ß‡¥‘πÀ“¬„®„π√–¬Õß¡’Õ—µ√“ªÉ«¬¥â«¬‚√§¥—ß°≈à“«µàÕ

æ—π§π „πªï 2548  Ÿß°«à“Õ—µ√“ªÉ«¬„π®—ßÀ«—¥Õ◊Ëπ„π

¿“§µ–«—πÕÕ° ‚¥¬¡’Õ—µ√“ªÉ«¬¥â«¬‚√§‡π◊ÈÕßÕ°·≈–

¡–‡√Áß 16.8 §πµàÕæ—π§π (√Ÿª∑’Ë6) ·≈–Õ—µ√“ªÉ«¬¥â«¬

‚√§√–∫∫∑“ß‡¥‘πÀ“¬„® 695.8 §πµàÕª√–™“°√æ—π§π

(√Ÿª∑’Ë 7) πÕ°®“°π’È¬—ßæ∫«à“ „π√–¬Õßπ—Èπ¡’Õ—µ√“ºŸâªÉ«¬

¥â«¬‚√§√–∫∫ª√– “∑ 48.3 §πµàÕæ—π§π ´÷Ëß Ÿß‡ªìπ

Õ—π¥—∫ Õß√Õß®“°®—ßÀ«—¥µ√“¥ ‚¥¬®—ßÀ«—¥µ√“¥¡’

Õ—µ√“ºŸâªÉ«¬¥â«¬‚√§ª√– “∑ 53.8 §πµàÕæ—π§π

®“°°“√»÷ °…“¥â «¬·∫∫ —¡¿“…≥å ‡°’Ë ¬«°—∫

æƒµ‘°√√¡°“√ Ÿ∫∫ÿÀ√’Ë¢Õßª√–™“™π°≈ÿà¡µ—«Õ¬à“ß æ∫«à“
„πªí  “«–¢ÕßºŸâ∑’Ë Ÿ∫∫ÿÀ√’Ë¡’√–¥—∫§«“¡‡¢â¡¢âπ¢Õß t,t-

muconic acid ∑’Ë Ÿß‡°‘π§à“ BEIs ¢ÕßACGIH, 2005

¡“°°«à“„πªí  “«–¢ÕßºŸâ∑’Ë‰¡à Ÿ∫∫ÿÀ√’Ë (µ“√“ß∑’Ë 5)

«‘®“√≥å·≈– √ÿª

®“°°“√»÷°…“π’È ‰¥â¢âÕ √ÿª«à“ ª√–™“™π„πæ◊Èπ∑’Ë 25
™ÿ¡™ππ—Èπ¡’ “√‡¡µ“‚∫‰≈∑å¢Õß‡∫π´’π ‰µ√’π·≈–‚∑≈ŸÕ’π

‡°‘π°«à“§à“¡“µ√∞“π ACGIH, 2005 ‡ªìπ®”π«π√âÕ¬≈–

15.8, 12, ·≈– 1.4 ¢Õßª√–™“™π°≈ÿà¡µ—«Õ¬à“ß∑—ÈßÀ¡¥

µ“¡≈”¥—∫ ·µà‡π◊ËÕß®“°‡∫π´’ππ—Èπ‡ªìπ “√∑’Ëæ∫‰¥â∑—Èß

®“°°√–∫«π°“√º≈‘µ„πÕÿµ “À°√√¡·≈–®“°°‘®°√√¡

µà“ß Ê „π™ÿ¡™π ÷́Ëß Õ¥§≈âÕß°—∫√“¬ß“πº≈°“√»÷°…“
¥â “π¡≈æ‘…∑“ßÕ“°“»¢Õß√—∞∫“≈·Àà ßª√–‡∑»

ÕÕ ‡µ√‡≈’¬∑’Ë√“¬ß“π«à“µ√«®æ∫ “√‡∫π ’́π„π§«—π∫ÿÀ√’Ë

´÷Ëß¡’º≈∑”„Àâ¡’°“√ —¡º—  “√‡∫π ’́π®“°§«—π∫ÿÀ√’Ë∑’Ë Ÿ∫

πÕ°®“°π’È§«—π∫ÿÀ√’Ë¥—ß°≈à“«¬—ßªπ‡ªóôÕπ„πÕ“°“»„π

Õ“§“√¢Õß ∂“πª√–°Õ∫°“√·≈–∑’Ëæ—°Õ“»—¬Õ’°¥â«¬ ¥—ß

π—Èπ§π∑’Ë Ÿ∫∫ÿÀ√’Ë®–‰¥â√—∫ “√‡∫π ’́π‚¥¬µ√ß®“°§«—π

∫ÿÀ√’Ë∑—Èß®“°°“√ Ÿ∫∫ÿÀ√’Ë·≈–®“°Õ“°“»„πÕ“§“√  à«πºŸâ

∑’Ë ‰¡à Ÿ∫∫ÿÀ√’Ëπ—Èπ®–‰¥â√—∫ “√‡∫π´’π‚¥¬ÕâÕ¡®“°§«—π

∫ÿÀ√’Ë®“°ºŸâÕ◊Ëπ·≈–®“°Õ“°“»„πÕ“§“√(10) ·≈–‡ªìπ “√∑’Ë

æ∫«à“¡’®”π«πºŸâ∑’Ë¡’√–¥—∫§«“¡‡¢â¡¢âπ¢Õß “√‡¡µ“

‚∫‰≈∑å„πªí  “«–‡°‘π§à“¡“µ√∞“π ACGIH, 2005 ¡“

°°«à“ ‰µ√’π·≈–‚∑≈ŸÕ’π ¥â«¬‡Àµÿπ’È®÷ß‰¥âπ”√–¥—∫§«“¡

‡¢â¡¢âπ¢Õß t,t-muconic acid ´÷Ëß‡ªìπ “√‡¡µ“‚∫‰≈∑å

¢Õß‡∫π´’π Õ“°“√‡®Á∫ªÉ«¬¢Õß‡®â“¢Õßªí  “«– ·≈–

√–¬–Àà“ß√–À«à“ß∑’Ëæ—°Õ“»—¬®“° ∂“πª√–°Õ∫°“√

ª√–‡¿∑µà“ß Ê æ∫«à“ √–¥—∫§«“¡‡¢â¡¢âπ¢Õß “√‡¡µ“

‚∫‰≈∑å¢Õß‡∫π´’π·≈–Õ“°“√‡®Á∫ªÉ«¬¢Õß‡®â“¢Õß

ªí  “«–π—Èπ¡’§«“¡ —¡æ—π∏å°—∫√–¬–Àà“ß√–À«à“ß∑’Ëæ—°

Õ“»—¬°—∫ ∂“πª√–°Õ∫°“√¢Õßª√–™“™π°≈ÿà¡µ—«Õ¬à“ß

‚¥¬æ∫«à“°≈ÿà¡ª√–™“™π∑’Ë¡’∑’Ëæ—°Õ“»—¬Õ¬Ÿà „°≈â ∂“π

ª√–°Õ∫°“√°≈—ËππÈ”¡—ππ—Èπ®–¡’§«“¡‡ ’Ë¬ßµàÕ°“√ —¡º— 

 “√π’È¡“°°«à“ª√–™“™π°≈ÿà¡Õ◊ËπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p<0.05) ·≈–‡¡◊ËÕæ‘®“√≥“°“√°√–®“¬µ—«¢Õß
ª√–™“™π∑’Ë¡’√–¥—∫§«“¡‡¢â¡¢âπ¢Õß “√ t,t-muconic

acid „πªí  “«– Ÿß‡°‘π§à“¡“µ√∞“ππ—Èπæ∫«à“¡’§«“¡

·µ°µà“ßµ“¡æ◊Èπ∑’Ë∑’Ë ‡ªìπæ—°Õ“»—¬∑’Ë Õ¥§≈âÕß°—∫
·π«∑“ß¢Õß°√–· ≈¡¡√ ÿ¡„πæ◊Èπ∑’Ë ‚¥¬„π™à«ß‡«≈“

‡¥◊Õπ¡‘∂ÿπ“¬π∂÷ß‡¥◊Õπ ‘ßÀ“§¡π—Èπ¡’°√–· ≈¡¡√ ÿ¡
µ–«—πµ°‡©’¬ß„µâæ—¥‡ªìπ∫√‘‡«≥∑’Ë°√–®“¬°«â“ß®“°

∑–‡≈„π∫√‘‡«≥™“¬Ωíòß∑–‡≈¢Õßµ”∫≈¡“∫µ“æÿ¥‰ª¬—ß

Õ”‡¿Õ∫â“π§à“¬ Õ”‡¿Õ·°≈ß Õ”‡¿Õ«—ß®—π∑√å ·≈–°‘Ëß
Õ”‡¿Õ‡¢“™–‡¡“ ·≈–‡π◊ËÕß®“°¡’·π«‡¢“¢π“¥¬àÕ¡°—Èπ

‡ªìπ·π«„π∫√‘‡«≥∑‘»µ–«—πµ° ®÷ß‡ªìπº≈∑”„Àâ‡°‘¥°“√

 –∑âÕπ·≈–°√–®“¬µ—«¢Õß°√–· ≈¡·≈–°“√ —¡º— 
 “√‡∫π´’π¢Õßª√–™“™π∑’ËÕ¬ŸàÀà“ß®“°π‘§¡Õÿµ “À°√√¡

¡“∫µ“æÿ¥¥—ß°≈à“«‰¥â(1,18) ‡¡◊ËÕæ‘®“√≥“ ∂“π∑’Ë°“√µ‘¥

µ—Èß ∂“π’µ√«®«—¥§ÿ≥¿“æÕ“°“»¢Õß°√¡§«∫§ÿ¡¡≈æ‘…

„π∫√‘‡«≥æ◊Èπ∑’Ë¡“∫µ“æÿ¥ æ∫«à“¡’°“√®—¥µ—Èß ∂“π’µ√«®

«—¥§ÿ≥¿“æÕ“°“» ≥ ®ÿ¥µ√«®«—¥∑’Ë‡ªìπ∫√‘‡«≥∑’ËÕ¬Ÿà„°≈â

‚√ßß“πÕÿµ “À°√√¡‡ªìπÀ≈—°(12) ‰¡à¡’°“√®—¥µ—Èß ∂“π’

µ√«®«—¥ ≥ ∫√‘‡«≥∑’ËÕ¬ŸàÀà“ß‰°≈ÕÕ°‰ª∑’ËÕ¬Ÿà„π∑‘»∑“ß

°√–· ≈¡∑’Ë “¡“√∂æ—¥æ“¡≈æ‘…∑“ßÕ“°“»®“°

‚√ßß“πÕÿµ “À°√√¡‰ª∂÷ß‰¥â ®÷ß¡’°“√µ‘¥µ“¡µ√«® Õ∫

®ÿ¥√—Ë«‰À≈·≈–®ÿ¥√—Ë«´÷¡¢Õß “√‡∫π ’́π„π∫√‘‡«≥„°≈â

‚√ßß“πÕÿµ “À°√√¡‡∑à“π—Èπ ÷́Ëß¡ÿàß‡πâπ‡©æ“–„π¿“§
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°“√º≈‘µ„ππ‘§¡Õÿµ “À°√√¡¡“∫µ“æÿ¥‰¡à¡’°“√µ‘¥µ“¡

°“√‡°Á∫ °“√„™â °“√∂à“¬‡∑·≈–°“√∫√√®ÿ °“√¢π àß ·≈–

°“√°”®—¥ “√‡∫π ’́π„π∫√‘‡«≥Õ◊Ëπ Ê „π®—ßÀ«—¥√–¬Õß

®“°√“¬ß“π¢âÕ¡Ÿ≈°“√„™â “√ VOCs ªï 2550 æ∫«à“„π

®—ßÀ«—¥√–¬Õß„™â “√‡∫π´’π 9,455,320 °‘‚≈°√—¡ ‚∑≈ŸÕ’π

8,467,863 °‘‚≈°√—¡ ·≈– ‰µ√’π 48,906,316 °‘‚≈°√—¡

´÷Ëß· ¥ß«à“„πæ◊Èπ∑’Ë®—ßÀ«—¥√–¬Õßπ—Èπ„™â “√ VOCs ∑—Èß 3

™π‘¥π’È¡“°®√‘ß(19)

„π°“√»÷°…“π’È‡π◊ËÕß®“°„™â§à“∫àß™’È∑“ß™’«¿“æ (BEIs)

¢Õß “√‡¡µ“‚∫‰≈∑å„πªí  “«–¢Õß ACGIH, 2005 ÷́Ëß

‡ªì π§à “∫à ß™’È ∑ “ ß™’ «¿“æ¢Õß§πß“π„π‚√ßß“π

Õÿµ “À°√√¡¡“‡ªìπ§à“°”Àπ¥ ”À√—∫‡°≥±åª√–‡¡‘π

§«“¡‡ ’Ë¬ß¿—¬µàÕ ÿ¢¿“æ¢Õßª√–™“™π¥â«¬‡Àµÿº≈¥—ß∑’Ë
°≈à“«‰«â·≈â«„π¢âÕ®”°—¥°“√»÷°…“ ®÷ß¡’º≈∑”„Àâ°“√

ª√–‡¡‘π§«“¡‡ ’Ë¬ß¿—¬¢Õßª√–™“™π®“°°“√ª√–‡¡‘π

°“√ —¡º—  “√ VOCs ∑—Èß 3 ™π‘¥π—Èπ≈¥À¬àÕπ≈ß ´÷Ëß
Õ“®¡’º≈∑”„Àâ¡’®”π«π§π∑’Ë‡ ’Ë¬ß¿—¬µàÕ “√ VOCs πâÕ¬

≈ß ‡π◊ËÕß®“°‚Õ°“ ∑’Ë§πß“π®– —¡º—  “√ VOCs „π
√–¥—∫§«“¡‡¢â¡¢âπ∑’Ë Ÿß„π°√–∫«π°“√º≈‘µπ—Èπ¡’¡“°

°«à“·µà¡’√–¬–‡«≈“√—∫ “√¡≈æ‘…Õ¬à“ß®”°—¥ §◊Õ 8 ™—Ë«‚¡ß

·≈–Õ¬Ÿà „π«—¬∑”ß“π  à«π§π„π™ÿ¡™π∑’Ë®–¡’ ‚Õ°“ 
 —¡º—  “√ VOCs „π ‘Ëß·«¥≈âÕ¡™ÿ¡™π∑—Ë«‰ª‰¥âµ≈Õ¥

∑—Èß«—π ·≈–¡’°≈ÿà¡‡ ’Ë¬ß ‡™àπ ‡¥Á° §π™√“ À√◊ÕºŸâªÉ«¬‡√◊ÈÕ√—ß

§à“ BEIs ¢Õß ACGIH, 2005 ®÷ß‡ªìπ§à“∑’Ë°”Àπ¥√–¥—∫

§«“¡‡¢â¡¢âπ¢Õß “√‡¡µ“‚∫‰≈∑å¢Õß VOCs „π√–¥—∫∑’Ë

 Ÿß°«à“‡°≥±å∑’Ë‡À¡“– ¡„πª√–™“™π∑—Ë«‰ª ÷́Ëß‡ªìπº≈¥’

µàÕ°“√‡ΩÑ“√–«—ß ÿ¢¿“æ¢Õßª√–™“™π°àÕπ∑’Ë®–¡’æ¬“∏‘

 ¿“æ‡°‘¥¢÷Èπ

„π°√≥’¢Õß‚√§¡–‡√Áßπ—Èπ¬—ß‰¡à “¡“√∂∫àß™’È ‰¥â

™—¥‡®π ‡π◊ËÕß®“°°“√‡°‘¥¡–‡√Áßπ—Èπ¡’‰¥âÀ≈“¬ “‡Àµÿ ‚¥¬

Õ“®‡π◊ËÕß®“° “√æ‘…®“°°“√ª√–°Õ∫Õ“™’æ ®“° ‘Ëß

·«¥≈âÕ¡ ®“°‚¿™π“°“√ À√◊Õ®“°°√√¡æ—π∏ÿå ∑’Ë¡’º≈

∑”„Àâ‡°‘¥æ¬“∏‘ ¿“æ„π√à“ß°“¬·≈â«°≈“¬‡ªìπ¡–‡√Áß¢÷Èπ

πÕ°®“°π’È¬—ßæ∫«à“°“√∫—π∑÷°¢âÕ¡Ÿ≈°“√µ√«® ÿ¢¿“æ

ª√–™“™π„π ∂“πæ¬“∫“≈µà“ß Ê ‰¡à‰¥â√–∫ÿÕ“™’æ °“√

 —¡º—  “√æ‘… æƒµ‘°√√¡∑’Ë‰¡àª≈Õ¥¿—¬ ‡™àπ °“√ Ÿ∫∫ÿÀ√’Ë

°“√¥◊Ë¡ ÿ√“ √«¡°√–∑—Ëß°“√„™â¬“∫“ß™π‘¥ ®÷ß∑”„Àâ ‰¡à

 “¡“√∂√–∫ÿ “‡Àµÿ¢Õß‚√§¡–‡√Áß Õ¬à“ß‰√°Áµ“¡

 “¡“√∂π”¢âÕ¡Ÿ≈π’È ‰ª„™â„π°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß¿—¬

µàÕ ÿ¢¿“æ®“°°“√ —¡º—  “√ VOCs ‚¥¬‡©æ“–Õ¬à“ß

¬‘Ëß ”À√—∫ “√‡∫π´’π ‚∑≈ŸÕ’π·≈– ‰µ√’π ·≈–¬—ß

 “¡“√∂π”‰ªª√–‡¡‘π§«“¡‡ ’Ë¬ß¿—¬µàÕ‚√§‡π◊ÈÕßÕ°·≈–

¡–‡√Áß ‚√§√–∫∫∑“ß‡¥‘πÀ“¬„®·≈–‚√§√–∫∫ª√– “∑

‰¥âÕ’°¥â«¬ ´÷Ëß “¡“√∂π”¢âÕ¡Ÿ≈¥—ß°≈à“«‰ªª√–¬ÿ°µå„™â

„π°“√«“ß·ºπ°“√‡ΩÑ“√–«—ß ÿ¢¿“æ‡æ◊ËÕ°“√·°â ‰¢

ªí≠À“ ÿ¢¿“æ ·≈–ªÑÕß°—π§«∫§ÿ¡‚√§„πª√–™“°√°≈ÿà¡

‡ ’Ë¬ß·≈–„πæ◊Èπ∑’Ë‡ ’Ë¬ß®“°¡≈æ‘… ‘Ëß·«¥≈âÕ¡ª√–‡¿∑ “√

VOCs ‚¥¬°“√¥”‡π‘πß“π‡æ◊ËÕ°“√·°â ‰¢ªí≠À“·≈–
ªÑÕß°—π§«∫§ÿ¡‚√§¥—ß°≈à“«π’È “¡“√∂¥”‡π‘πÕ¬à“ß¬—Ëß¬◊π

„πæ◊Èπ∑’Ë ‰¥âπ—ÈπµâÕßª√–°Õ∫¥â«¬§«“¡√à«¡¡◊Õ®“°¿“§’

‡§√◊Õ¢à“¬∑—Èß¿“§√—∞ ¿“§‡Õ°™π·≈–¿“§ª√–™“™π ®÷ß
®– ”‡√Á®¥â«¬¥’‰¥â(5,20) ´÷Ëß°√¡§«∫§ÿ¡‚√§ ‚¥¬ ”π—°

‚√§®“°°“√ª√–°Õ∫Õ“™’æ·≈– ‘Ëß·«¥≈âÕ¡®–‰¥â¥”‡π‘π
°“√∂à“¬∑Õ¥Õß§å§«“¡√Ÿâ·≈–‡∑§‚π‚≈¬’·°à‡§√◊Õ¢à“¬
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This cross-sectional study was aimed to study the population health risk database in Map Ta
Phut, located in the central district of Rayong province, as part of an ongoing the health surveillance
system for health impact from environmental pollution.  Rayong province had high growth of indus-
trial development by Eastern Seaboard Master Plan since 1985 and Map Ta Phut area has been
designated to be a heavy chemicals industrial area.  Presently, people who lives in Map Ta Phut
subdistrict, located in the central district of Rayong province, complains about respiratory tract
diseases, allergy, and cancer related to the environmental pollution from those chemicals manufac-
ture in the vicinity.  Hazardous chemicals in the industries were volatile organic compounds (VOCs),
acids, bases, gases, and heavy metals.  Thus, the methodology of this study focused mainly on health
examinations, questionnaire, and analysis of the urinary metabolites of VOCs accompanied with
geographical locations of the exposed individual order to assess the exposure of three kinds of
VOCs, benzene, styrene, and toluene.  The analysis results of 2,177 urine samples during June 2007
- August 2007 showed that exceedances of level of t,t-muconic acid (urinary metabolites of ben-
zene) above BEIs limit recommended by American Conference of Industrial Hygienists (ACGIH),
2005 was 15.8 percent (329 persons).  Associations between sample group’s urinary t,t-muconic
acid concentration and illness whose habitats located far from factories more than 1 kilometer (con-
trol group) and located within 1 kilometer (study group) were confirmed by chi-square.  The results
indicates that the people in Rayong province had been substantially exposed to benzene, a leukemia
carcinogens.  Statistically significant difference (p < 0.05) of levels of t,tmuconic acid in population
living wthin a 1-km radius around the oil refinery and those in the outer perimeter was eatablished.
In conclusion, the health surveillance system for health impact assessment of benzene exposure
related to the industrial plants and other activities is critical.  Therefore, sustainable management on
health impact caused by environmental pollution should be proceeded by cooperating with the local
communities and empowerment of the network.

Key words: health risk assessment, health surveillance system, environmental pollution, volatile organic
compounds (VOCs), Map Ta Phut
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