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‡°Á∫µ—«Õ¬à“ß 2 §√—Èß „π‡¥◊Õπ¡’π“§¡ 2547 (ƒ¥Ÿ·≈âß) ·≈–‡¥◊Õπ ‘ßÀ“§¡ 2547 (ƒ¥ŸΩπ) ‚¥¬‡°Á∫µ—«Õ¬à“ß∫√‘‡«≥ª“°·¡àπÈ”∫“ßª–°ß
®—ßÀ«—¥©–‡™‘ß‡∑√“ ∂÷ßª“°·¡àπÈ”µ√“¥ ®—ßÀ«—¥µ√“¥ æ∫«à“°“√ – ¡¢Õß “√¶à“·¡≈ß„π¥‘πµ–°Õπ¢÷ÈπÕ¬Ÿà°—∫æ◊Èπ∑’Ë»÷°…“ ‚¥¬°“√ – ¡
¢Õß “√¶à“·¡≈ß„π‡¥◊Õπ ‘ßÀ“§¡ (ƒ¥ŸΩπ) ¡’§à“ Ÿß°«à“‡¥◊Õπ¡’π“§¡ (ƒ¥Ÿ·≈âß) „πª√‘¡“≥ 205 + 23 ·≈– 153 + 10 π“‚π°√—¡/
°√—¡ (πÈ”Àπ—°·Àâß) µ“¡≈”¥—∫ ‚¥¬æ◊Èπ∑’ËÕÿµ “À°√√¡¡’·π«‚πâ¡°“√ – ¡¢Õß “√¶à“·¡≈ß Ÿß°«à“æ◊Èπ∑’Ë°“√‡æ“–‡≈’È¬ß —µ«åπÈ”
„πª√‘¡“≥ 224 + 32 ·≈– 188 + 33 π“‚π°√—¡/°√—¡ (πÈ”Àπ—°·Àâß) µ“¡≈”¥—∫ ·≈–∫√‘‡«≥µ≈“¥π“‡°≈◊Õæ∫°“√ – ¡¢Õß “√
¶à“·¡≈ß Ÿß ÿ¥ 510 + 187 π“‚π°√—¡/°√—¡ √Õß≈ß¡“§◊Õª“°·¡àπÈ”ª√–· √å 499 + 67 π“‚π°√—¡/°√—¡ ™π‘¥ “√∑’Ëµ√«®æ∫
§«“¡∂’Ë Ÿß ÿ¥„π‡¥◊Õπ¡’π“§¡ (ƒ¥Ÿ·≈âß) §◊Õ‡Õπ‚¥ —́≈·øπ-2 ·≈–‡Õπ‚¥ —́≈·øπ-1 „πª√‘¡“≥ 96% ·≈– 94% µ“¡≈”¥—∫
 à«π„π‡¥◊Õπ ‘ßÀ“§¡ (ƒ¥ŸΩπ) §◊Õ·°¡¡à“-∫’‡Õ™´’ ·≈–‡∫µâ“-∫’‡Õ™´’ „πª√‘¡“≥ 88% ·≈– 72% µ“¡≈”¥—∫ ·≈–æ∫«à“ “√°≈ÿà¡
∫’‡Õ™´’¡’§à“ Ÿß„π∑ÿ°‡¢µæ◊Èπ∑’Ë°“√„™âª√–‚¬™πå ‚¥¬·°¡¡à“-∫’‡Õ™´’µ√«®æ∫ª√‘¡“≥ Ÿß ÿ¥ 88 + 12 π“‚π°√—¡/°√—¡ (πÈ”Àπ—°·Àâß)

§” ”§—≠ : ÕÕ√å°“‚π§≈Õ√’π/ “√¶à“·¡≈ß/¥‘πµ–°Õπ/™“¬Ωíòß∑–‡≈¿“§µ–«—πÕÕ°

Abstract
In this study, qualitative and quantitative analyses of organochlorine pesticides were investigated in

sediments collected from the East coast of Thailand; Bangpakong estuary to Trat estuary in March 2004
(dry season) and August 2004 (wet season). It was found that the  accumulation of organochlorine pesticides
in the sediments depended on location. The accumulation in the August (wet season) was higher than in the
March (dry season) with the amount of 205 + 23 and 153 + 10 ng g-1(dry wt.), respectively, and in the industrial
zone was higher than that found in the aquaculture zone with the amount of 224 + 32 and 188 + 33 ng g-1

(dry wt.), respectively. The  highest concentration were  found at Na Kua  (510 + 187 ng g-1) followed by at  Prasa
estuary (499 + 67 ng g-1 (dry wt.). The dominant species found in March (dry season) were endosulfan-2 (96%)
and endosulfan-1 (94%) while those in August (wet season) were γ-BHC (88%) and β-BHC (72%). The
concentrations of  BHCs were high in all samples and the highest concentrations found were those of  γ-BHC
with the amount of 88 + 12 ng g-1 (dry wt.).
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∫∑π”

®“°°“√„™â “√¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π„π°“√
°”®—¥»—µ√Ÿæ◊™‡æ◊ËÕ‡æ‘Ë¡º≈º≈‘µ∑“ß°“√‡°…µ√ À√◊Õ„™â§«∫§ÿ¡
·¡≈ß´÷Ëß‡ªìπæ“À–π”‚√§¡“ Ÿà¡πÿ…¬å „™â°”®—¥ª≈«° ¡¥ µ“¡
Õ“§“√∫â“π‡√◊Õπ ∑”„Àâ “√¶à“·¡≈ß°≈ÿà¡π’Èµ°§â“ß„πÕ“°“»
·¡àπÈ” ∑–‡≈ ¥‘πµ–°Õπ µ≈Õ¥®π ‘Ëß¡’™’«‘µ„ππÈ”  “√°≈ÿà¡π’È
‡ªìπ “√∑’Ë¡’§«“¡§ß∑π·≈–≈–≈“¬πÈ”‰¥âπâÕ¬¡“° (Magnus,
1994; Larry, 1991) ‡¡◊ËÕ‡°‘¥°“√ªπ‡ªóôÕπ≈ß Ÿà·À≈àßπÈ” ®–®—∫
°—∫Õπÿ¿“§·¢«π≈Õ¬·≈â«®¡≈ß Ÿà∑âÕßπÈ” – ¡Õ¬Ÿà∑’Ë¥‘πµ–°Õπ
„µâ∑âÕßπÈ”  ‘Ëß¡’™’«‘µ∑’ËÕ“»—¬Õ¬Ÿà∫√‘‡«≥„µâ∑âÕßπÈ” À√◊Õ —µ«åÀπâ“
¥‘π¡’‚Õ°“  – ¡ “√°≈ÿà¡π’È‡¢â“ Ÿà√à“ß°“¬‰¥â µ≈Õ¥®π¡’°“√
»÷°…“æ∫«à“¡’°“√ – ¡„π ‘Ëß¡’™’«‘µ‡ªìπ·∫∫‡æ‘Ë¡¢¬“¬∑“ß
™’«¿“æ (Biomagnification) ∑”„Àâ ‘Ëß¡’™’«‘µ∑’Ë°‘πÕ“À“√
 ◊∫∑Õ¥µàÕÊ °—π¡“ ‰¥â√—∫ “√æ‘… – ¡„πª√‘¡“≥∑’Ë¡“°¢÷Èπ
(Law, 1993)  ´÷Ëß àßº≈°√–∑∫µàÕ¡πÿ…¬å·≈– ‘Ëß·«¥≈âÕ¡

 “√‡§¡’∑’Ë„™â„π°“√°”®—¥»—µ√Ÿæ◊™∑’Ë√Ÿâ®—°·≈–„™â°—π¡“
‡ªìπ‡«≈“π“π‰¥â·°à ¥’¥’∑’ ´÷Ëß‡ªìπ “√¶à“·¡≈ß„π°≈ÿà¡ÕÕ√å°“‚π
§≈Õ√’π√«¡∑—Èß Õ—≈¥√‘≈ (Aldrin)  ¥‘≈¥√‘≈ (Dieldrin)  ≈‘π‡¥π
(Lindane)  ‡Œªµ“§≈Õ√å (Heptachlor) §≈Õ√å‡¥π (Chlordane)
·≈–‡Õπ‚¥´—≈·øπ (Endosulfan) œ≈œ ·¡â«à“ “√¥—ß°≈à“«®–
∂Ÿ°©’¥ À√◊Õæàπ∑’Ëæ◊™‚¥¬µ√ß ·µà°Á¡’∫“ß à«πøÿÑß°√–®“¬„πÕ“°“»
∫“ß à«πµ° Ÿà¥‘π·≈–·À≈àßπÈ” À√◊ÕÕ“®∂Ÿ°™–≈â“ß‚¥¬πÈ”Ωπ≈ß
 Ÿà·À≈àßπÈ” ‡¡◊ËÕ¥‘π‡°‘¥°“√ ÷°°√àÕπæ—ß∑≈“¬  “√‡À≈à“π’È°Á≈ß
 Ÿà·À≈àßπÈ” °àÕ„Àâ‡°‘¥°“√ªπ‡ªóôÕπ„π ‘Ëß·«¥≈âÕ¡ ‡¡◊ËÕ‡¢â“‰ª
 – ¡„π ‘Ëß¡’™’«‘µæ∫«à“¡’º≈µàÕ√–∫∫ª√– “∑ °àÕ„Àâ‡°‘¥§«“¡
º‘¥ª°µ‘¢Õß√–∫∫Õ«—¬«–À√◊Õ∑”„Àâæƒµ‘°√√¡¢Õß ‘Ëß¡’™’«‘µ
‡ª≈’Ë¬π‰ª ¡’°“√»÷°…“«‘®—¬„π¡πÿ…¬å æ∫«à“ “√ª√–‡¿∑π’È
°àÕ°«π√–∫∫µàÕ¡‰√â∑àÕ ¡’§«“¡ —¡æ—π∏å°—∫°“√‡ªìπ¡–‡√Áß
‡µâ“π¡ ¡–‡√Áß√–∫∫ ◊∫æ—π∏ÿå ∑”„Àâª√‘¡“≥·≈–§ÿ≥¿“æ¢Õß
Õ ÿ®‘µË”≈ß ¡’°“√æ‘ Ÿ®πå·≈â««à“ “√°≈ÿà¡π’È°àÕ„Àâ‡°‘¥¡–‡√Áß„π
 —µ«å∑¥≈Õß ·≈– “√∫“ßµ—«°Á¡’À≈—°∞“π∫àß™’È«à“ “¡“√∂°àÕ
¡–‡√Áß„π§π‰¥â (æ“≈“¿  ‘ßÀ‡ π’, 2540; Walker et  al., 1997;
Smith, 1991) ‚¥¬√—µπ“ Õ—»«»‘≈ªá‚ æ≈ (2547) √“¬ß“π«à“
æ∫™“¬«—¬‡®√‘≠æ—π∏ÿå∑’Ë¡’ª√‘¡“≥ “√¥’¥’∑’„π°√–· ‡≈◊Õ¥ Ÿß
√–¥—∫ŒÕ√å‚¡π‡æ»™“¬®–≈¥≈ß

∫√‘‡«≥™“¬Ωíòß∑–‡≈¿“§µ–«—πÕÕ° π—∫«à“‡ªìπ·À≈àß
‡°…µ√°√√¡ ·À≈àßÕÿµ “À°√√¡·≈–·À≈àß‡æ“–‡≈’È¬ß —µ«åπÈ”
∑’Ë ”§—≠·ÀàßÀπ÷Ëß¢Õßª√–‡∑»‰∑¬ æ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈¿“§
µ–«—πÕÕ°µÕπ∫π ‰¥â·°à∫√‘‡«≥®—ßÀ«—¥©–‡™‘ß‡∑√“ ™≈∫ÿ√’ ·≈–

√–¬Õß ‡ªìπæ◊Èπ∑’Ë‡ªÑ“À¡“¬∑’Ë®–‡ªìπ»Ÿπ¬å°≈“ß §«“¡‡®√‘≠
∑“ß¥â“π‡»√…∞°‘®·Ààß„À¡à¢Õßª√–‡∑»  ”À√—∫√Õß√—∫°“√
°√–®“¬°‘®°√√¡∑“ß¥â“π‡»√…∞°‘® Õÿµ “À°√√¡  à«πæ◊Èπ∑’Ë
™“¬Ωíòß∑–‡≈¿“§µ–«—πÕÕ°µÕπ≈à“ß §√Õ∫§≈ÿ¡∫√‘‡«≥®—ßÀ«—¥
√–¬Õß∫“ß à«π ®—π∑∫ÿ√’ ·≈–µ√“¥ æ◊Èπ∑’Ë∫√‘‡«≥π’È‡ªìπ·À≈àß
∑’Ë¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π Ÿß ®÷ß¡’§«“¡‡À¡“– ¡·°à°“√
ª≈Ÿ°º≈‰¡â·≈–¬“ßæ“√“ πÕ°®“°π’Èæ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈¬—ß‡ªìπ
·À≈àß‡æ“–‡≈’È¬ß ¡’°“√‡æ“–‡≈’È¬ß°ÿâß ÀÕ¬ ·≈–ª≈“‡ªìπ
®”π«π¡“°µ—Èß·µà™≈∫ÿ√’∂÷ß®—π∑∫ÿ√’ ‡ªìπ∫√‘‡«≥ª“°·¡àπÈ”·≈–
ªÉ“™“¬‡≈π∑’Ë¡’»—°¬¿“æ°“√‡æ“–‡≈’È¬ß™“¬Ωíòß Ÿß πÕ°®“°π’È
¬—ß¡’ —µ«åπÈ”«—¬ÕàÕπ®”π«π¡“°„πæ◊Èπ∑’Ë™“¬Ωíòß®—ßÀ«—¥µ√“¥
( ∂“∫—π ‘Ëß·«¥≈âÕ¡‰∑¬, 2545) ®“°°“√»÷°…“∑’Ëºà“π¡“
æ∫«à“¡’°“√ – ¡¢Õß “√°≈ÿà¡¥—ß°≈à“« „π¥‘πµ–°Õπ¡“°°«à“
„ππÈ”ª√–¡“≥ 322 ‡∑à“ (¬ß¬ÿ∑∏ ‰ºà·°â«, 2531) æ∫°“√
 – ¡„π¥‘πµ–°Õπ·≈–„ππÈ”µ“¡™—Èπ§ÿ≥¿“æ≈ÿà¡πÈ”∫√‘‡«≥
≈ÿà¡πÈ”®—π∑∫ÿ√’ √–¬Õß ·≈–™≈∫ÿ√’ (Õ¡√æ√√≥ Õ“»√—¬º≈, 2534;
°àÕß°π° ‡¡π–√ÿ®‘, 2536) ®“°°“√»÷°…“¢Õß ™ÿ≈’æ√ æÿ≤π«≈
„πªï 2537-2538 æ∫«à“·À≈àß‡æ“–‡≈’È¬ß·≈–·À≈àß™ÿ¡™π
∫√‘‡«≥™“¬Ωíòß∑–‡≈¿“§µ–«—πÕÕ° ¡’°“√µ°§â“ß¢Õß “√°≈ÿà¡π’È
∑—Èß„ππÈ” ¥‘πµ–°Õπ ·≈–ÀÕ¬π“ß√¡ (™ÿ≈’æ√ æÿ≤π«≈, 2538)

¥—ßπ—Èπ°“√∑’Ë‰¥â∑√“∫™π‘¥·≈–ª√‘¡“≥¢Õß “√°≈ÿà¡
¥—ß°≈à“«∫√‘‡«≥·À≈àß‡æ“–‡≈’È¬ß ™“¬Ωíòß∑–‡≈¿“§µ–«—πÕÕ°
´÷Ëß‡ªìπ∫√‘‡«≥∑’Ë¡’°“√‡æ“–‡≈’È¬ß —µ«åπÈ”∑’Ë ”§—≠¢Õßª√–‡∑»‰∑¬
®–∑”„Àâ “¡“√∂À“·π«∑“ßªÑÕß°—π·≈–·°â‰¢°àÕπ∑’Ë®–¡’°“√
π” ‘π§â“‰ª„Àâª√–™“™π∫√‘‚¿§·≈– àßÕÕ° πÕ°®“°π’È¢âÕ¡Ÿ≈∑’Ë
‰¥â®“°°“√»÷°…“§√—Èßπ’È “¡“√∂π”‰ª‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√
°”Àπ¥·π«∑“ß„π°“√À“§à“¡“µ√∞“π¢Õß “√°≈ÿà¡π’È„π¥‘π
µ–°Õπ·≈–§«∫§ÿ¡§ÿ≥¿“æπÈ”„π·À≈àß‡æ“–‡≈’È¬ß —µ«åπÈ”
µàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

1. °“√‡°Á∫µ—«Õ¬à“ß·≈–‡µ√’¬¡µ—«Õ¬à“ß
‡°Á∫µ—«Õ¬à“ß¥‘πµ–°Õπº‘«Àπâ“‚¥¬„™â‡§√◊ËÕßµ—°¥‘π

∑’Ë¥—¥·ª≈ß¡“®“°·∫∫¢Õß Petersen grab ∑’Ë “¡“√∂µ—°¥‘π
‰¥â„πæ◊Èπ∑’Ë 0.05 µ“√“ß‡¡µ√ ∫√‘‡«≥·À≈àß‡æ“–‡≈’È¬ß ·À≈àß
Õÿµ “À°√√¡ ∑—ÈßÀ¡¥ 20 æ◊Èπ∑’Ë √«¡ 52 ®ÿ¥‡°Á∫µ—«Õ¬à“ß
®ÿ¥‡°Á∫µ—«Õ¬à“ß· ¥ß„π¿“æ∑’Ë 1 ·≈–µ“√“ß∑’Ë 1 ‚¥¬‡°Á∫
µ—«Õ¬à“ß®ÿ¥≈– 3 §√—Èß ·≈â«π”µ—«Õ¬à“ß¥‘πµ–°Õπ¡“√«¡°—π
(composite sample) ‡°Á∫µ—«Õ¬à“ß 2 ™à«ß‡«≈“ ƒ¥Ÿ·≈âß
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(¡’π“§¡ 2547) ·≈–ƒ¥ŸΩπ ( ‘ßÀ“§¡ 2547) √«¡µ—«Õ¬à“ß∑—ÈßÀ¡¥ 104 µ—«Õ¬à“ß ‚¥¬√«∫√«¡¥‘π∑’Ë‰¥â„ à„πÕ≈Ÿ¡‘‡π’¬¡øÕ¬¥å
∑’Ë≈â“ß¥â«¬‡Œ°‡´π (Hexane) ·≈â« ‡¡◊ËÕπ”°≈—∫¡“ÀâÕßªØ‘∫—µ‘°“√π”µ—«Õ¬à“ß·™à„πµŸâ·™à·¢Áß‡æ◊ËÕªÑÕß°—π°“√ ≈“¬µ—« ®“°π—Èπ
∑”„Àâ·Àâß¥â«¬Õÿ≥À¿Ÿ¡‘µË” (freeze dryer) ‡æ◊ËÕ√Õ°“√«‘‡§√“–ÀåµàÕ‰ª

¿“æ∑’Ë 1  ®ÿ¥‡°Á∫µ—«Õ¬à“ß¥‘πµ–°Õπ∫√‘‡«≥™“¬Ωíòß∑–‡≈¿“§µ–«—πÕÕ°
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µ“√“ß∑’Ë 1  µ”·Àπàß®ÿ¥‡°Á∫µ—«Õ¬à“ß¥‘πµ–°Õπ∫√‘‡«≥™“¬Ωíòß∑–‡≈¿“§µ–«—πÕÕ°

æ◊Èπ∑’Ë‡°Á∫µ—«Õ¬à“ß √À—  æ◊Èπ∑’Ë°“√„™âª√–‚¬™πå
®ÿ¥‡°Á∫µ—«Õ¬à“ß ≈–µ‘®Ÿ¥ ≈Õßµ‘®Ÿ¥

 ∂“π’‡°Á∫µ—«Õ¬à“ß

ª“°·¡àπÈ”∫“ßª√–°ß BKE ·¡àπÈ”∫“ßª–°ß („π) N 13 Ì29'30.4" E100 Ì59'52.4" Zone A
ª“°·¡àπÈ”∫“ßª–°ß (πÕ°) N 13 Ì26'50.2" E 100 Ì57'03.5" °“√‡æ“–‡≈’È¬ß —µ«åπÈ”
ª“°·¡àπÈ”∫“ßª–°ß (¢«“) N 13 Ì27'01.9" E 100 Ì57'19.9" (ÀÕ¬π“ß√¡ ÀÕ¬·¡≈ß¿Ÿà
ª“°·¡àπÈ”∫“ßª–°ß (´â“¬) N 13 Ì26'42.5" E 100 Ì57'23.1" ª≈“„π°–™—ß)

Õà“«™≈∫ÿ√’ ACC Õà“«™≈∫ÿ√’ („π) N 13 Ì21'09.2" E 100 Ì58'33.2"
Àâ«¬°–ªî (πÕ°) N 13 Ì21'32.8" E 100 Ì56'44.0"

Õà“ß»‘≈“ ASC Õà“ß»‘≈“ §≈Õß‚ª√ß („π) N 13 Ì20'16.7" E 100 Ì55'30.2"
Õà“ß»‘≈“ ∑à“‡√◊Õª√–¡ß (πÕ°) N 13 Ì19'22.6" E 100 Ì54'48.6"

∫“ßæ√– BPC ∫“ßæ√– (πÕ°) N 13 Ì12'26.3" E 100 Ì55'02.7" Zone C
»√’√“™“ SRC ‡°“–≈Õ¬ („π) N 13 Ì10'04.8" E 100 Ì55'30.1" Õÿµ “À°√√¡¢π“¥°≈“ß

º“·¥ß  (πÕ°) N 13 Ì08'57.7" E 100 Ì53'44.1" ·≈–∑à“‡√◊ÕπÈ”≈÷°
Õà“«Õÿ¥¡ AUC Õà“«Õÿ¥¡ („π) N 13 Ì07'24.7" E 100 Ì53'49.6"

À—«‡¢“ (πÕ°) N 13 Ì04'39.5" E 100 Ì51'54.7"
∑à“‡√◊Õ·À≈¡©∫—ß LCC ∑à“‡√◊Õ·À≈¡©∫—ß („π) N 13 Ì03'57.6" E 100 Ì53'54.0"

·À≈¡©∫—ß ·π«°—π§≈◊Ëπ (πÕ°) N 13 Ì02'31.9" E 100 Ì53'19.6"
‚√ß‚ªÖ– RPC ‚√ß‚ªÖ– („π) N 13 Ì01'00.7" E 100 Ì55'35.9"

‚√ß‚ªÖ– (πÕ°) N 12 Ì59'20.7" E 100 Ì54'05.8"
µ≈“¥π“‡°≈◊Õ NKC µ≈“¥π“‡°≈◊Õ („π) N 12 Ì58'20.2" E 100 Ì54'20.7"

µ≈“¥π“‡°≈◊Õ (πÕ°) N 12 Ì58'35.3" E 100 Ì53'16.7"

ÀπÕß·ø∫ NFC ÀπÕß·ø∫ („π) N 12 Ì40'447" E 101 Ì07'28.0" Zone E
ª≈“¬∑à“‡√◊Õ (πÕ°) N 12 Ì40'26.6" E 101 Ì07'42.7" π‘§¡Õÿµ “À°√√¡

¡“∫µ“æÿ¥ MPC ¡“∫µ“æÿ¥ („π) N 12 Ì38'00.3" E 101 Ì08'53.6" ·≈–∑à“‡√◊ÕπÈ”≈÷°
 —π‡¢◊ËÕπ ‡°“– –‡°Á¥ (πÕ°) N 12 Ì38'22.4" E 101 Ì09'59.9"

À“¥∑√“¬∑Õß STC À“¥∑√“¬∑Õß („π) N 12 Ì38'11.6" E 101 Ì10'04.6"
ª“°§≈Õß∫â“πµ“°«π BTC ∫â“πµ“°«π („π) N 12 Ì39'52.5" E 101 Ì11'05.0"

∫â“πµ“°«π (πÕ°) N 12 Ì39'54.6" E 101 Ì11'53.6"
ª“°·¡àπÈ”√–¬Õß RYE ·¡àπÈ”√–¬Õß („π) N 12 Ì39'29.4" E 101 Ì16'48.5"

ª“°·¡àπÈ”√–¬Õß (πÕ°) N 12 Ì39'21.7" E 101 Ì17'00.8"
ª“°·¡àπÈ”√–¬Õß (¢«“) N 12 Ì38'46.5" E 101 Ì17'13.7"
ª“°·¡àπÈ”√–¬Õß (´â“¬) N 12 Ì38'59.9" E 101 Ì16'38.4"
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µ“√“ß∑’Ë 1 (µàÕ)  µ”·Àπàß®ÿ¥‡°Á∫µ—«Õ¬à“ß¥‘πµ–°Õπ

2. ™π‘¥ “√¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π„π¥‘πµ–°Õπ
™π‘¥ “√∑’Ë∑”°“√«‘‡§√“–Àå√«¡ 20 ™π‘¥ ·∫àßÕÕ°

‡ªìπ°≈ÿà¡µà“ßÊ ‰¥â¥—ßπ’È  (1) °≈ÿà¡∫’‡Õ™´’ (BHCs) ‰¥â·°à ‡∫µâ“-
∫’‡Õ™´’ (β-BHC), ·Õ≈ø“-∫’‡Õ™´’ (α-BHC), ≈‘π‡¥πÀ√◊Õ
·°¡¡à“-∫’‡Õ™ ’́ (lindane; γ-BHC ), ‡¥≈µâ“-∫’‡Õ™ ’́ (δ-BHC);
(2)  “√°≈ÿà¡‰´‚§≈‰¥Õ’π (cyclodienes) ‰¥â·°à ‡Œªµ“§≈Õ√å
(heptachlor), ‡Œªµ“§≈Õ√å-Õ’æÕ°‰´¥å (heptachlor-epoxide),
Õ—≈¥√‘π (aldrin), ¥’≈¥√‘π (dieldrin), ∑√“π ǻ §≈Õ√å‡¥π (trans-
chlordane) ´’  §≈Õ√å‡¥π (cis- chlordane), ‡Õπ¥√‘π
(endrin), ‡Õπ¥√‘πÕ—≈¥’‰Œ¥å (endrin aldehyde), ‡Õπ¥√‘π§’‚µπ
(endrin ketone), ‡Õπ‚¥ —́≈·øπ-1 (endosulfan-1), ‡Õπ
‚¥´—≈·øπ-2 (endosulfan-2), ‡Õπ‚¥´—≈·øπ´—≈‡øµ
(endosulfan sulfate);  (3)  “√°≈ÿà¡¥’¥’∑’ (DDTs) ‰¥â·°à æ“√“-
æ“√“-¥’¥’∑’ (p,p - DDT), æ“√“-æ“√“-¥’¥’Õ’ (p,p - DDE),
æ“√“-æ“√“-¥’¥’¥’ (p,p - DDD), ‡¡∑Õ° ’́§≈Õ√å (methoxychlor)

æ◊Èπ∑’Ë‡°Á∫µ—«Õ¬à“ß √À—  æ◊Èπ∑’Ë°“√„™âª√–‚¬™πå
®ÿ¥‡°Á∫µ—«Õ¬à“ß ≈–µ‘®Ÿ¥ ≈Õßµ‘®Ÿ¥

 ∂“π’‡°Á∫µ—«Õ¬à“ß

·¡àπÈ”ª√–· √å PSE ·¡àπÈ”ª√–· √å („π) N 12 Ì42'40.3" E 101 Ì42'22.0" Zone G
ª“°·¡àπÈ”ª√–· √å (πÕ°) N 12 Ì41'01.2" E 101 Ì42'28.3" °“√‡æ“–‡≈’È¬ß —µ«åπÈ”·≈–
ª“°·¡àπÈ”ª√–· √å (¢«“) N 12 Ì41'12.9" E 101 Ì42'30.9" ª√–¡ß™“¬Ωíòß
ª“°·¡àπÈ”ª√–· √å ( ấ“¬) N 12 Ì41'13.7" E 101 Ì42'26.1"

ª“°·¡àπÈ”æ—ß√“¥ PLE ·¡àπÈ”æ—ß√“¥ („π) N 12 Ì41'48.5" E 101 Ì47'34.9"
ª“°·¡àπÈ”æ—ß√“¥ (πÕ°) N 12 Ì40'49.6" E 101 Ì46'51.4"
ª“°·¡àπÈ”æ—ß√“¥ (¢«“) N 12 Ì41'00.4" E 101 Ì47'13.1"
ª“°·¡àπÈ”æ—ß√“¥ (´â“¬) N 12 Ì41'05.9" E 101 Ì46'45.9"

Õà“«§ÿâß°√–‡∫π AKC Õà“«§ÿâß°√–‡∫π („π) N 12 Ì35'04.8" E 101 Ì53'52.6"
Õà“«§ÿâß°√–‡∫π (πÕ°) N 12 Ì34'56.1" E 101 Ì53'23.2"

ª“°·¡àπÈ”®—π∑∫ÿ√’ CBE ·¡àπÈ”®—π∑∫ÿ√’ („π) N 12 Ì29'33.2" E 102 Ì03'52.7"
ª“°·¡àπÈ”®—π∑∫ÿ√’ (πÕ°) N 12 Ì27'58.2" E 102 Ì03'57.2"
ª“°·¡àπÈ”®—π∑∫ÿ√’ (¢«“) N 12 Ì28'09.6" E 102 Ì04'13.0"
ª“°·¡àπÈ”®—π∑∫ÿ√’ ( ấ“¬) N 12 Ì28'14.7" E 102 Ì03'52.4"

ª“°·¡àπÈ”‡«Ãÿ WRE ·¡àπÈ”‡«Ãÿ („π) N 12 Ì18'00.1" E 102 Ì17'03.9"
ª“°·¡àπÈ”‡«Ãÿ (πÕ°) N 12 Ì17'55.5" E 102 Ì15'51.1"
ª“°·¡àπÈ”‡«Ãÿ (¢«“) N 12 Ì17'42.6" E 102 Ì15'29.4"
ª“°·¡àπÈ”‡«Ãÿ (´â“¬) N 12 Ì18'04.0" E 102 Ì15'25.8"

ª“°·¡àπÈ”µ√“¥ TRE ·¡àπÈ”µ√“¥ („π) N 12 Ì09'27.5" E 102 Ì34'59.7"
ª“°·¡àπÈ” µ√“¥ (πÕ°) N 12 Ì06'11.1" E 102 Ì36'30.1"
ª“°·¡àπÈ”µ√“¥ (¢«“) N 12 Ì07'01.4" E 102 Ì36'06.3"
ª“°·¡àπÈ”µ√“¥ (´â“¬) N 12 Ì06'38.1" E 102 Ì36'16.0"

√À— Õ—°…√µ—«∑’Ë “¡ E = Estuary and  C = Coastal

3. °“√«‘‡§√“–Àå “√¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π
(¥—¥·ª≈ß¡“®“°«‘∏’¢Õß Tanabe et al., 1994) ¥—ß¡’√“¬≈–‡Õ’¬¥
µàÕ‰ªπ’È

°“√ °—¥µ—«Õ¬à“ß
™—ËßπÈ”Àπ—°¥‘πµ–°Õπ 2-3 °√—¡  °—¥‚¥¬«‘∏’ soxhlet

extraction  ¥â«¬µ—«∑”≈–≈“¬‡Œ°‡´π:Õ– ’́‚µπ (1:1) ª√‘¡“µ√
150 ¡≈. „™â‡«≈“„π°“√ °—¥ 10 ™—Ë«‚¡ß ∑”°“√≈¥ª√‘¡“µ√
µ—«∑”≈–≈“¬‚¥¬™ÿ¥√–‡À¬ “√ (rotary evaporator) ®“°π—Èπ
ª√—∫ª√‘¡“µ√ ÿ¥∑â“¬„Àâ‡ªìπ 10 ¡≈. ¥â«¬‡Œ°‡´π

°“√°”®—¥ ‘Ëßªπ‡ªóôÕπÕÕ°®“° ‘Ëß °—¥ (clean up)
µ“¡«‘∏’¢Õß Tanabe et al., (1994) ‚¥¬„™â  florisil ¢π“¥
0.15-0.25 ¡¡. °àÕπ„™â≈â“ß¥â«¬‡Œ°‡´π ®“°π—Èππ”‰ª activate
‚¥¬Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 130 Õß»“‡´≈‡´’¬≈ ‡ªìπ‡«≈“ 12 ™—Ë«‚¡ß
π”‰ª∫√√®ÿ≈ß„π§Õ≈—¡πå·°â« ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 1 ´¡.
§«“¡¬“« 30 ́ ¡. ™–µ—«Õ¬à“ß¥â«¬‡Œ°‡´πª√‘¡“≥ 80 ¡≈. ·≈–
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40% ¢Õß‰¥§≈Õ‚√¡’‡∑π:‡Œ°‡´π ª√‘¡“≥ 130 ¡≈. ·≈–
π” ‘Ëß °—¥∑’Ëºà“πÕÕ°®“°§Õ≈—¡πå‰ª≈¥ª√‘¡“µ√‚¥¬„™â™ÿ¥√–‡À¬
·≈–°”®—¥°”¡–∂—π‚¥¬„™â·ºàπ∑Õß·¥ß·≈â«®÷ßª√—∫ª√‘¡“µ√„Àâ
‡ªìπ 5 ¡≈. ¥â«¬‡Œ°‡´π  π”µ—«Õ¬à“ß∑’Ë‰¥â‰ª«‘‡§√“–ÀåÀ“™π‘¥
·≈–ª√‘¡“≥¢Õß “√µàÕ‰ª

°“√«‘‡§√“–Àå™π‘¥·≈–ª√‘¡“≥¢Õß “√¶à“·¡≈ß
°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π

π”µ—«Õ¬à“ß∑’Ë °—¥‰¥âµ√«®«—¥™π‘¥·≈–ª√‘¡“≥¢Õß
 “√¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π ¥â«¬‡§√◊ËÕß·°ä ‚§√¡“
‚∑√°√“ø¢Õß  Hewlett  Packard  √ÿàπ  HP 5890 Series II
µ—«µ√«®«—¥™π‘¥Õ’́ ’¥’ (GC/ECD) ‚¥¬¡’ ¿“«–„π°“√«‘‡§√“–Àå
¥—ßπ’È §Õ≈—¡πå BP 5 ¢π“¥ 30 m x 0.32 mm x 0.25 µm
(length x id x film thickness) „™âŒ’‡≈’¬¡ (Helium; He)
‡ªìπ·°ä ‡§≈◊ËÕπ∑’ËÕ—µ√“°“√‰À≈ 1.8 ¡≈/π“∑’ Õÿ≥À¿Ÿ¡‘°“√
µ√«®«—¥ ‡√‘Ë¡∑’Ë 110 Ì C (0.5 π“∑’) ®“°π—Èπ‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘®“°
90 Ì C ‡ªìπ 180 Ì C (5 π“∑’, 15 Ì C/π“∑’) ·≈–®“° 180 Ì C
‡æ‘Ë¡‡ªìπ 230 Ì C (10 π“∑’, 3 Ì C/π“∑’) Õÿ≥À¿Ÿ¡‘™àÕß©’¥ “√
250 Ì C Õÿ≥À¿Ÿ¡‘‡§√◊ËÕßµ√«®«—¥ 300 Ì C ™π‘¥°“√©’¥·∫∫
splitless ª√‘¡“µ√∑’Ë©’¥ 1 ‰¡‚§√≈‘µ√

4. °“√§«∫§ÿ¡§ÿ≥¿“æ°“√«‘‡§√“–Àå
°“√µ√«®«‘‡§√“–ÀåÀ“™π‘¥·≈–ª√‘¡“≥ “√¶à“·¡≈ß

°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π‰¥â¡’°“√§«∫§ÿ¡§ÿ≥¿“æ ‚¥¬°“√À“
‡ªÕ√å‡´Áπµå°“√‰¥â°≈—∫§◊π (% recovery) ‚¥¬π” Sea sand
(º≈‘µ¿—≥±å¢Õß Fluka, Switzerland) 2 °√—¡ ‡µ‘¡ “√≈–≈“¬
¡“µ√∞“π°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π (OCP 508-1M; º≈‘µ¿—≥±å¢Õß
Chem service, USA)  §«“¡‡¢â¡¢âπ  1 ‰¡‚§√°√—¡/‰¡‚§√≈‘µ√
≈ß‰ª 250‰¡‚§√≈‘µ√ ·≈–‡µ‘¡ surrogate standard 2,4,5,6-
tetrachloro-m-xylene (º≈‘µ¿—≥±å¢Õß Chem service, USA)
§«“¡‡¢â¡¢âπ 0.8 ‰¡‚§√°√—¡/‰¡‚§√≈‘µ√ 250 ‰¡‚§√≈‘µ√
∑”°“√«‘‡§√“–Àå‡™àπ‡¥’¬«°—∫«‘∏’¢Õßµ—«Õ¬à“ß∑’Ë°≈à“«¡“·≈â«
¢â“ßµâπ æ∫‡ªÕ√å‡´Áπµå°“√‰¥â°≈—∫§◊π¢Õß surrogate standard
¡’§à“‡∑à“°—∫ 99% ·≈–‡ªÕ√å‡´Áπµå°“√‰¥â°≈—∫§◊π¢Õß  “√
¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π ¡’§à“Õ¬Ÿà„π™à«ß 88-120%
¥—ß· ¥ß„πµ“√“ß∑’Ë 2

µ“√“ß∑’Ë 2 ‡ªÕ√å‡´πµå°“√‰¥â°≈—∫§◊π (% Recovery) ¢Õß “√¶à“·¡≈ß
°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π„π¥‘πµ–°Õπ

                 Organochlorine          %        MDL
                     pesticides             Recovery  (ng g-1)

1. BHCs α-BHC 96 2
β-BHC 108 1
γ-BHC 99 2
δ-BHC 90 2

2. Cyclodienes Heptachlor 104 1
Heptachlor-epoxide 113 2
Aldrin 88 1
Dieldrin 114 1
trans-Chlordane 112 1
cis-Chlordane 112 1
Endrin 104 1
Endrin aldehyde 92 2
Endrin ketone 120 2
Endosulfan-1 106 1
Endosulfan-2 111 1
Endosulfan sulfate 92 2

3. DDTs p.p - DDE 114 1
p.p - DDD 107 1
p,p - DDT 118 2

MDL = Method Detection Limit

5. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ª√‘¡“≥ “√¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π

§≈Õ√’π„π¥‘πµ–°Õπ  ¡“«‘‡§√“–Àåº≈∑“ß ∂‘µ‘‚¥¬„™â‚ª√·°√¡
SPSS 11.5 for Window ™à«¬„π°“√«‘‡§√“–ÀåÀ“§«“¡
·ª√ª√«π¢Õß§à“‡©≈’Ë¬ (Analysis of variance; ANOVA)  ‡æ◊ËÕ
À“§«“¡·µ°µà“ß¢Õßª√‘¡“≥ “√¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π
„π·µà≈–æ◊Èπ∑’Ë
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µ“√“ß∑’Ë 3  ™π‘¥·≈–ª√‘¡“≥ “√¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π„π¥‘πµ–°Õπ (20 æ◊Èπ∑’Ë) ®“°™“¬Ωíòß∑–‡≈¿“§µ–«—πÕÕ°¢Õßª√–‡∑»‰∑¬

α-BHC 42 3 - 21 8  + 1 6 4 - 53 18 + 7
β-BHC 40 5 - 261 62  + 9 72 5 - 469 84 + 12
γ-BHC 40 0 - 232 45  + 9 88 4 - 508 89 + 12
δ-BHC 13 11 - 66 33  + 5 32 4 - 359 68 + 14
trans-Chlordane 69 0 - 34 6. + 1 8 4 - 11 68 + 10
cis-Chlordane 69 0 - 36 7 + 1 28 3 - 19 6 + 1
Heptachlor 81 5 - 547 23 + 6 65 4 - 109 18 + 3
Heptachlor-epoxide 54 <1* - 47 11 + 1 34 3 - 34 7 + 1
Aldrin 12 2 - 47 18 + 4 26 3 - 88 15 + 3
Dieldrin 75 <1* - 45 10 + 1 16 3 - 140 17 + 9
Endrin 27 5 - 33 10 + 1 0 <1* - <1* <1* + 0
Endrin aldehyde 43 <2* - 23 10 + 1 0 <2* - <2* <2* + 0
Endrin ketone 69 6 - 43 23 + 1 71 8 - 73 16 + 2
Endosulfan-1 94 1 - 104 9 + 1 18 3 - 10 5 + 0
Endosulfan-2 96 1 - 153 10 + 2 34 4 - 9 5 + 0
Endosulfan sulfate 40 8 - 43 16 + 1 6 10 - 18 12 + 1
Methoxychlor 0 <2* - <2* <2* + 0 0 <2* - <2* <2* + 0
p,p - DDE 81 1 - 78 8 + 1 37 3 - 29 8 + 1
p,p - DDD 54 <1* - 64 9 + 1 38 4 - 28 9 + 1
p,p - DDT 2 10 - 10 10 + 0 2 10 - 26 18 + 9
Total Organochlorine - 21 - 642 153 + 10 - 20 - 999 205 + 23

* MDL

 “√¶à“·¡≈ß°≈ÿà¡
ÕÕ√å°“‚π§≈Õ√’π

% µ—«Õ¬à“ß
∑’Ëµ√«®æ∫

™à«ß∑’Ëµ√«®æ∫

π“‚π°√—¡/°√—¡
πÈ”Àπ—°·Àâß

§à“‡©≈’Ë¬ + SE

π“‚π°√—¡/°√—¡
πÈ”Àπ—°·Àâß

% µ—«Õ¬à“ß
∑’Ëµ√«®æ∫

™à«ß∑’Ëµ√«®æ∫

π“‚π°√—¡/°√—¡
πÈ”Àπ—°·Àâß

§à“‡©≈’Ë¬ + SE

π“‚π°√—¡/°√—¡
πÈ”Àπ—°·Àâß

¡’π“§¡ 2547 (ƒ¥Ÿ·≈âß)  ‘ßÀ“§¡ 2547 (ƒ¥ŸΩπ)

º≈°“√∑¥≈Õß

®“°°“√À“™π‘¥·≈–ª√‘¡“≥ “√¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π
§≈Õ√’π®”π«π 20 ™π‘¥ „π¥‘πµ–°Õπ ‚¥¬‡°Á∫µ—«Õ¬à“ß‡¥◊Õπ
¡’π“§¡ 2547 (ƒ¥Ÿ·≈âß) ·≈–‡¥◊Õπ ‘ßÀ“§¡ 2547 (ƒ¥ŸΩπ)
»÷°…“§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë 5 ®—ßÀ«—¥ ™“¬Ωíòß∑–‡≈¿“§µ–«—πÕÕ°
∫√‘‡«≥ª“°·¡àπÈ”∫“ßª–°ß ®—ßÀ«—¥©–‡™‘ß‡∑√“ ®π∂÷ß®—ßÀ«—¥
µ√“¥ µ√«®æ∫∑—Èß ‘Èπ 19 ™π‘¥ ‡¡∑Õ°´’§≈Õ√åµ√«®æ∫§à“
µË”°«à“ detection limit (<1 π“‚π°√—¡/°√—¡) ™π‘¥·≈–
ª√‘¡“≥ “√∑’Ëµ√«®æ∫· ¥ß„πµ“√“ß∑’Ë 3  æ∫«à“‡¥◊Õπ ‘ßÀ“§¡
(ƒ¥ŸΩπ) ¡’°“√ – ¡¢Õß “√¶à“·¡≈ß Ÿß°«à“‡¥◊Õπ¡’π“§¡

(ƒ¥Ÿ·≈âß) „πª√‘¡“≥ 205 + 23 ·≈– 152 + 10 π“‚π°√—¡/°√—¡
(πÈ”Àπ—°·Àâß) µ“¡≈”¥—∫ ™π‘¥ “√∑’Ëµ√«®æ∫§«“¡∂’Ë Ÿß ÿ¥
„π‡¥◊Õπ¡’π“§¡ (ƒ¥Ÿ·≈âß) §◊Õ ‡Õπ‚¥ —́≈·øπ-2 ·≈–‡Õπ‚¥
´—≈·øπ-1  „π§«“¡∂’Ë√âÕ¬≈– 96 ·≈– 94 µ“¡≈”¥—∫  à«π„π
‡¥◊Õπ ‘ßÀ“§¡ (ƒ¥ŸΩπ) §◊Õ·°¡¡à“-∫’‡Õ™´’ ·≈–‡∫µâ“-∫’‡Õ™´’
„π§«“¡∂’Ë√âÕ¬≈– 88 ·≈– 72 µ“¡≈”¥—∫ ·≈–‡Œªµ“§≈Õ√å
‡ªìπ™π‘¥ “√∑’Ë∂Ÿ°µ√«®æ∫§«“¡∂’Ë§àÕπ¢â“ß Ÿß∑—Èß Õß ™à«ß‡«≈“
„π§«“¡∂’Ë√âÕ¬≈– 81 ·≈– 65  µ“¡≈”¥—∫
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ª√‘¡“≥√«¡ “√¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π æ∫«à“
¡’ª√‘¡“≥§àÕπ¢â“ß Ÿß‡°◊Õ∫∑ÿ° ∂“π’  ¬°‡«âπ ∫√‘‡«≥·À≈¡©∫—ß
¡“∫µ“æÿ¥ ·≈–ª“°§≈Õß∫â“πµ“°«π ¡’§à“πâÕ¬°«à“ 100
π“‚π°√—¡/°√—¡ (πÈ”Àπ—°·Àâß) ∑—Èß Õßƒ¥Ÿ ‚¥¬ª√‘¡“≥ Ÿß ÿ¥
æ∫∫√‘‡«≥µ≈“¥π“‡°≈◊Õ„π‡¥◊Õπ ‘ßÀ“§¡ (ƒ¥ŸΩπ) ÷́Ëß¡’§à“
„°≈â‡§’¬ß°—∫∫√‘‡«≥ª“°πÈ”ª√–· √å  „πª√‘¡“≥ 510 + 187 ·≈–
499 + 67 π“‚π°√—¡/°√—¡ (πÈ”Àπ—°·Àâß) µ“¡≈”¥—∫ ·≈–ª√‘¡“≥
°“√ – ¡µË” ÿ¥æ∫∫√‘‡«≥ÀπÕß·ø∫„π‡¥◊Õπ ‘ßÀ“§¡ (ƒ¥ŸΩπ)
ª√‘¡“≥ 36 + 4 π“‚π°√—¡/°√—¡ (πÈ”Àπ—°·Àâß) ¥—ß¿“æ∑’Ë 2

®“°°“√«‘‡§√“–Àå§«“¡·µ°µà“ßª√‘¡“≥√«¡ “√¶à“
·¡≈ß°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π„π¥‘πµ–°Õπ·µà≈–æ◊Èπ∑’Ë æ∫«à“
¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)

 “√¶à“·¡≈ß°≈ÿà¡∫’‡Õ™´’ æ∫«à“„π‡¥◊Õπ ‘ßÀ“§¡
(ƒ¥ŸΩπ) ¡’°“√ – ¡¢Õß “√ Ÿß°«à“‡¥◊Õπ¡’π“§¡ (ƒ¥Ÿ·≈âß)
‚¥¬∫√‘‡«≥ª“°·¡àπÈ”ª√–· √å π“‡°≈◊Õ ·≈–»√’√“™“ ¡’°“√
 – ¡„πª√‘¡“≥∑’Ë Ÿß  ¢≥–∑’Ë ‡∫µâ“- ∫’‡Õ™´’  ‡¥≈µâ“-∫’‡Õ™´’
·≈–·°¡¡à“-∫’‡Õ™ ’́ µ√«®æ∫„πª√‘¡“≥∑’Ë Ÿß‡°◊Õ∫∑ÿ° ∂“π’
¬°‡«âπ‡Õ≈ø“-∫’‡Õ™´’ ¥—ß¿“æ∑’Ë 3

 “√¶à“·¡≈ß°≈ÿà¡¥’¥’∑’·≈–Õπÿæ—π∏å æ∫«à“„π‡¥◊Õπ
¡’π“§¡ (ƒ¥Ÿ·≈âß) ∫√‘‡«≥ª“°·¡àπÈ”‡«Ãÿ  ¡’°“√ – ¡„πª√‘¡“≥
∑’Ë Ÿß  à«π„π‡¥◊Õπ ‘ßÀ“§¡ (ƒ¥ŸΩπ) æ∫°“√ – ¡ Ÿß∫√‘‡«≥
»√’√“™“ ·≈–Õà“«Õÿ¥¡  æ“√“- æ“√“- ¥’¥’Õ’ ·≈– æ“√“- æ“√“-
¥’¥’¥’ ∂Ÿ°µ√«®æ∫‡°◊Õ∫∑ÿ°æ◊Èπ∑’Ë ¢≥–∑’Ë æ“√“-æ“√“- ¥’¥’∑’ ¡’
°“√µ√«®æ∫‡©æ“–∫√‘‡«≥π“‡°≈◊Õ„π‡¥◊Õπ¡’π“§¡ (ƒ¥Ÿ·≈âß)
·≈–ª“°·¡àπÈ”µ√“¥„π‡¥◊Õπ ‘ßÀ“§¡ (ƒ¥ŸΩπ) ·≈–‰¡àæ∫°“√
 – ¡ ¢Õß‡¡∑Õ°´’§≈Õ√å„π∑ÿ°æ◊Èπ∑’Ë»÷°…“ ¥—ß¿“æ∑’Ë 4

¿“æ∑’Ë 2 §à“‡©≈’Ë¬ª√‘¡“≥√«¡ “√¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π „π¥‘π
µ–°Õπ®“° 20 æ◊Èπ∑’Ë ∫√‘‡«≥™“¬Ωíòß∑–‡≈¿“§µ–«—πÕÕ°¢Õß
ª√–‡∑»‰∑¬

¿“æ∑’Ë 3 §à“§«“¡‡©≈’Ë¬§«“¡‡¢â¡¢âπ¢Õß “√°≈ÿà¡∫’‡Õ™´’ (BHCs) „π¥‘π
µ–°Õπ®“° 20 æ◊Èπ∑’Ë ∫√‘‡«≥™“¬Ωíòß∑–‡≈¿“§µ–«—πÕÕ°
¢Õßª√–‡∑»‰∑¬

¿“æ∑’Ë 4 §à“§«“¡‡©≈’Ë¬§«“¡‡¢â¡¢âπ¢Õß “√°≈ÿà¡¥’¥’∑’ (DDTs) „π¥‘π
µ–°Õπ®“° 20 æ◊Èπ∑’Ë ∫√‘‡«≥™“¬Ωíòß∑–‡≈ ¿“§µ–«—πÕÕ°
¢Õßª√–‡∑»‰∑¬
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 “√°≈ÿà¡∫’‡Õ™ ’́µ√«®æ∫§«“¡∂’Ë·≈–ª√‘¡“≥∑’Ë Ÿß
‚¥¬æ∫·°¡¡à“-∫’‡Õ™ ’́„πª√‘¡“≥ 88 + 12 π“‚π°√—¡/°√—¡
(πÈ”Àπ—°·Àâß) ÷́Ëß Õ¥§≈âÕß°—∫°“√»÷°…“„πª√–‡∑»Õ‘π‡¥’¬
·≈–ª√–‡∑»‰µâÀ«—π ∑’Ëæ∫·°¡¡à“-∫’‡Õ™ ’́ ·Õ≈øÉ“-∫’‡Õ™´’
„πª√‘¡“≥ 47 ·≈– 39  π“‚π°√—¡/°√—¡  ·≈– “√°≈ÿà¡∫’‡Õ™´’
0.99-14.5 π“‚π°√—¡/°√—¡ (πÈ”Àπ—°·Àâß) µ“¡≈”¥—∫ (Nawab
et al., 2003 ; Doong et al., 2002) ª√–‡∑»‰∑¬®–„™â “√
∫’‡Õ™´’„π√Ÿª¢Õß·°¡¡à“-∫’‡Õ™´’ (≈‘π‡¥π)  ( ÿ¿“≥’ æ‘¡æå ¡“π,
2537) ‚¥¬π”¡“„™â∑“ß°“√‡°…µ√°”®—¥ÀπÕπ‡®“–≈”µâπ
°”®—¥‡æ≈’È¬‰ø ªŸ µ—È°·µπ (√«’ ‡ √∞¿—°¥’, 2523) ·≈–°”®—¥
·¡≈ß„πø“√å¡ª»ÿ —µ«å (ª√’™“ æÿ∑∏‘ª√’™“æß»å ·≈– æÿ≤‘π—π∑å
 —ß¢–µ–«√√∏πå, 2530) πÕ°®“°π’È¬—ßæ∫«à“π”¡“º ¡„π
·™¡æŸ ‚≈™—Ëπ §√’¡ ‡æ◊ËÕ°”®—¥‡À“ À‘¥ ‚√§‡√◊ÈÕπ (Cancer
Prevention Coalition, 1998)  à«π‡Œªµ“§≈Õ√åæ∫§«“¡∂’Ë
§àÕπ¢â“ß Ÿß∑—Èß Õß™à«ß‡«≈“ ‡π◊ËÕß®“°‡ªìπ “√ÕÕ°ƒ∑∏‘Ï ”§—≠

¿“æ∑’Ë 5 §à“§«“¡‡©≈’Ë¬§«“¡‡¢â¡¢âπ¢Õß “√°≈ÿà¡‰´‚§≈‰¥Õ’π (cyclo-
dienes) „π¥‘πµ–°Õπ®“° 20 æ◊Èπ∑’Ë ∫√‘‡«≥™“¬Ωíòß∑–‡≈
¿“§µ–«—πÕÕ°¢Õßª√–‡∑»‰∑¬

«‘®“√≥å·≈– √ÿªº≈°“√∑¥≈Õß

™π‘¥¢Õß “√°”®—¥»—µ√Ÿæ◊™·≈– —µ«å°≈ÿà¡ÕÕ√å°“‚π
§≈Õ√’π∑’Ëµ√«®æ∫„π°“√»÷°…“§√—Èßπ’È„°≈â‡§’¬ß°—∫∑’Ë‡§¬¡’°“√
»÷°…“¡“°àÕπ ‚¥¬ “√°≈ÿà¡¥’¥’∑’ °≈ÿà¡∫’‡Õ™ ’́ ·≈–°≈ÿà¡
‰´‚§≈‰¥Õ’π ¬—ß§ß¡’°“√ªπ‡ªóôÕπ¬Ÿà„π ¿“æ·«¥≈âÕ¡ ·≈–
æ∫«à“‡Õπ‚¥ —́≈·øπ ·≈– “√°≈ÿà¡∫’‡Õ™´’ ∂Ÿ°µ√«®æ∫¡“°
°«à“ “√™π‘¥Õ◊ËπÊ ‡æ√“–‡Õπ‚¥ —́≈·øπ‡ªìπ “√¶à“·¡≈ß„π°≈ÿà¡
ÕÕ√å°“‚π§≈Õ√’π∑’Ë¬—ß§ß¡’°“√„™â∑“ß°“√‡°…µ√Õ¬Ÿà ¡’°“√π”
‡¢â“∑“ß°“√‡°…µ√§àÕπ¢â“ß Ÿß ( ”π—°§«∫§ÿ¡æ◊™·≈–«— ¥ÿ

¿“æ∑’Ë 6 ª√‘¡“≥¢Õß°“√π”‡¢â“ “√¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π
‡æ◊ËÕ°“√‡°…µ√ ªï æ.». 2539-2546

∑’Ë¡“ : °√¡«‘™“°“√‡°…µ√ ( ”π—°§«∫§ÿ¡æ◊™·≈–«— ¥ÿ°“√‡°…µ√, 2548)

°≈ÿà¡‰´‚§≈‰¥Õ’π æ∫«à“ª√‘¡“≥√«¡¢Õß “√„π°≈ÿà¡
‰´‚§≈‰¥Õ’π„π‡¥◊Õπ¡’π“§¡ (ƒ¥Ÿ·≈âß) ¡’§à“ Ÿß°«à“‡¥◊Õπ ‘ßÀ“§¡
(ƒ¥ŸΩπ) ‚¥¬§à“ Ÿß ÿ¥æ∫∫√‘‡«≥ª“°·¡àπÈ”√–¬Õß√Õß≈ß¡“§◊Õ
∫√‘‡«≥Õà“«™≈∫ÿ√’ Õà“ß»‘≈“ ·≈–ª“°·¡àπÈ”∫“ßª–°ß  “√∑’Ë
µ√«®æ∫∑—Èß Õß™à«ß‡«≈“·≈–∑ÿ°æ◊Èπ∑’Ë‰¥â·°à ‡Œªµ“§≈Õ√å
‡Œªµ“§≈Õ√å -Õ’æÕ°‰´¥å ‡Õπ‚¥´—≈·øπ ´—≈‡øµ ¥—ß¿“æ∑’Ë 5

°“√‡°…µ√, 2548) (¿“æ∑’Ë 6) ·≈–∂Ÿ°π”¡“„™âÕ¬à“ß·æ√àÀ≈“¬
„π°“√ª≈Ÿ°æ◊™‚¥¬‡©æ“– π“¢â“« ¢â“«‚æ¥ ÕâÕ¬ ·≈–
 â¡‡¢’¬«À«“π (»—°¥“ »√’π‘‡«»πå, 2547) ‡Õπ‚¥´—≈·øπ‡ªìπ
 “√∑’Ë¡’§«“¡§ß∑πª“π°≈“ß ¡’§à“§√÷Ëß™’«‘µª√–¡“≥ 2-3  —ª¥“Àå
„π‡¥◊Õπ ‘ßÀ“§¡ ´÷Ëß‡ªìπ™à«ßƒ¥ŸΩπ∫√‘‡«≥™“¬Ωíòß∑–‡≈·≈–
ª“°·¡àπÈ”®–¡’§≈◊Ëπ≈¡·√ß∑”„Àâ‡°‘¥°“√‰À≈«π¢Õß°√–· πÈ”
¡“°°«à“‡¥◊Õπ¡’π“§¡ ¥‘πµ–°Õπ®÷ß∂Ÿ°æ—¥æ“¢÷Èπ Ÿà™—ÈππÈ” ÷́Ëß
 Õ¥§≈âÕß°—∫§à“§«“¡¢ÿàπ∑’Ë Ÿß¢÷Èπ„π‡¥◊Õπ ‘ßÀ“§¡  (ªî¬–«√√≥
»√’«‘≈“» ·≈– °“π¥“ „®¥’, 2547) ®÷ß∑”„Àâ§«“¡∂’Ë„π°“√æ∫
≈¥≈ß‡ªìπ√âÕ¬≈– 18 ·≈– 34 µ“¡≈”¥—∫
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¿“æ∑’Ë 7 §à“‡©≈’Ë¬ª√‘¡“≥√«¡ “√¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π
„πæ◊Èπ∑’Ë°“√„™âª√–‚¬™πå

„πº≈‘µ¿—≥±å °”®—¥ª≈«° (°ÿ≈∏‘¥“ »‘√‘«—≤πå ·≈–§≥–, 2536)
·≈–®“°¢âÕ¡Ÿ≈°“√π”‡¢â“¢Õß°√¡»ÿ≈°“°√ æ∫«à“¬—ß¡’°“√π”
‡¢â“Õ¬Ÿà (Thai Customs Department, 2000) ®÷ß‡ªìπ “‡Àµÿ
∑’Ë¬—ß¡’°“√ªπ‡ªóôÕπ¢Õß “√‡À≈à“π’ÈÕ¬Ÿà„π ‘Ëß·«¥≈âÕ¡

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥ “√¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π
§≈Õ√’π„π·µà≈–æ◊Èπ∑’Ë»÷°…“ æ∫«à“°“√ – ¡¢Õß “√¶à“·¡≈ß
°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π„π¥‘πµ–°Õπ¡’§à“ Ÿß‡°◊Õ∫∑ÿ°∫√‘‡«≥
‡π◊ËÕß®“°æ◊Èπ∑’Ë¿“§µ–«—πÕÕ°‡ªìπ·À≈àß‡°…µ√°√√¡ ·À≈àß
Õÿµ “À°√√¡ ·≈–·À≈àß™ÿ¡™π ‚¥¬°“√ – ¡„πæ◊Èπ∑’Ë
Õÿµ “À°√√¡µ—Èß·µà∫“ßæ√–∂÷ßµ≈“¥π“‡°≈◊Õ (Zone C) ¡’
·π«‚πâ¡°“√ – ¡ Ÿß°«à“æ◊Èπ∑’Ë‡æ“–‡≈’È¬ß —µ«åπÈ” (Zone A;
Zone G) ·≈–æ◊Èπ∑’Ëπ‘§¡Õÿµ “À°√√¡ (Zone E) ‡π◊ËÕß®“°
∫√‘‡«≥π’È‡ªìπ·À≈àßÕÿµ “À°√√¡¢π“¥°≈“ß·≈–¡’™ÿ¡™πÕ“»—¬
µ“¡·π«™“¬ΩíòßÕ¬à“ßÀπ“·πàπ  à«π∫√‘‡«≥·À≈¡©∫—ß
¡“∫µ“æÿ¥·≈–ª“°§≈Õß∫â“πµ“°«π æ∫°“√ – ¡µË”°«à“
∫√‘‡«≥Õ◊Ëπ ‡ªìπ‡æ√“–«à“∫√‘‡«≥π’È‡ªìπæ◊Èπ∑’ËÕÿµ “À°√√¡Àπ—°
·≈–∑à“‡√◊ÕπÈ”≈÷°Õ“®‰¥â√—∫º≈°√–∑∫®“°æ◊Èπ∑’Ë°“√‡°…µ√·≈–
·À≈àß™ÿ¡™ππâÕ¬°«à“∫√‘‡«≥Õ◊Ëπ  ·≈–æ∫«à“æ◊Èπ∑’Ë°“√‡æ“–‡≈’È¬ß
 —µ«åπÈ” (Zone A) µ—Èß·µàª“°·¡àπÈ”∫“ßª–°ß∂÷ßÕà“ß»‘≈“
‡ªìπ·À≈àß‡æ“–‡≈’È¬ßÀÕ¬π“ß√¡ ÀÕ¬·¡≈ß¿Ÿà·≈–ª≈“„π°√–™—ß
¡’°“√ – ¡¢Õß “√¶à“·¡≈ß„°≈â‡§’¬ß°—∫æ◊Èπ∑’Ë‡æ“–‡≈’È¬ß
 —µ«åπÈ”·≈–ª√–¡ß™“¬Ωíòß∫√‘‡«≥ª“°·¡àπÈ”ª√–· √å ∂÷ßª“°
·¡àπÈ”µ√“¥ (Zone G) (¿“æ∑’Ë 7) ®“°√“¬ß“π¢Õß°√¡§«∫§ÿ¡
¡≈æ‘… (2540) °≈à“««à“ªí≠À“À≈—°∑’Ë∑”„Àâ·¡àπÈ”∫“ßª–°ß
‡°‘¥°“√‡πà“‡ ’¬ ‡°‘¥®“°¿“§‡°…µ√°√√¡ 68.74% ¿“§™ÿ¡™π
26.17% ·≈–¿“§Õÿµ “À°√√¡ 5.09% (°√¡§«∫§ÿ¡¡≈æ‘…,
2548) ́ ÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Burggraaf ·≈–§≥–„πªï
1991-1992 æ∫«à“°“√ – ¡ “√¶à“·¡≈ß∫√‘‡«≥ª“°·¡àπÈ”

Waikareao ª√–‡∑»π‘«´’·≈π¥å ¡’Õ‘∑∏‘æ≈®“°·À≈àß™ÿ¡™π
°“√‡°…µ√ ·≈–Õÿµ “À°√√¡ (Burggraaf et al.,1994) ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫ “√¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π„π¥‘πµ–°Õπ
∑’Ëµ√«®æ∫„π°“√»÷°…“§√—Èßπ’È°—∫°“√»÷°…“¢Õßª√–‡∑»µà“ßÊ
æ∫«à“¡’§à“„°≈â‡§’¬ß°—∫ª√–‡∑»¡“‡≈‡™’¬ ·µà Ÿß°«à“ª√–‡∑»
π‘«´’·≈π¥å·≈–∫√“´‘≈ (µ“√“ß∑’Ë 4) ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫
‡°≥±å¡“µ√∞“π§ÿ≥¿“æ¥‘πµ–°Õπ (Sediment quality
guideline)  ¢Õßª√–‡∑»·§π“¥“ ‡π‡∏Õ√å·≈π¥å ·≈–Õ‡¡√‘°“
(µ“√“ß∑’Ë 5) æ∫«à“§à“ dieldrin ®“°°“√»÷°…“§√—Èßπ’È¡’§à“µË”°«à“
§à“ Ÿß ÿ¥∑’Ë¬Õ¡„Àâ¡’‰¥â¢Õßª√–‡∑»‡π‡∏Õ√å·≈π¥å ·µà Ÿß°«à“‡°≥±å
¢Õßª√–‡∑»·§π“¥“  à«π§à“ p,p - DDE, p,p - DDT ¡’§à“
µË”°«à“§à“‡¢â¡¢âπ∑’ËÕ“®®–¡’§«“¡‡ªìπæ‘…µàÕ ‘Ëß¡’™’«‘µ (PEL)
¢Õß Florida Dept. of Environmental Protection ·≈–
p,p - DDT  ¡’§à“ Ÿß°«à“§à“ PEL ¢Õßª√–‡∑»·§π“¥“

ªí®®ÿ∫—π¡’°“√»÷°…“∂÷ß¿—¬¢Õß “√¡≈æ‘…∑’Ëµ°§â“ß¬“«π“π
‚¥¬‡©æ“–∫√‘‡«≥™“¬Ωíòß∑–‡≈¿“§µ–«—πÕÕ°∑’Ë∂Ÿ°æ—≤π“‡ªìπ
æ◊Èπ∑’ËÕÿµ “À°√√¡·≈–„π¢≥–‡¥’¬«°—π°Á‡ªìπæ◊Èπ∑’Ë‡°…µ√°√√¡
¢Õßª√–‡∑» ·π«‚πâ¡¢Õß°“√ – ¡¢Õß “√æ‘…®÷ß¡“°¢÷Èπ  ́ ÷Ëß
Õ“®¡’º≈°√–∑∫µàÕ ÿ¢¿“æ¢Õßª√–™“™π ·≈–º≈°√–∑∫µàÕ
‡»√…∞°‘®°“√‡æ“–‡≈’È¬ß‰¥â º≈º≈‘µ¥—ß°≈à“«πÕ°®“°„™â„π°“√
∫√‘‚¿§¢Õßª√–™“™π„πª√–‡∑»·≈â« ¬—ß¡’°“√ àßÕÕ°‰ª¢“¬
¬—ßµà“ßª√–‡∑»¥â«¬ ´÷Ëß„πªí®®ÿ∫—π„πÀ≈“¬ª√–‡∑»®–§«∫§ÿ¡
 ‘π§â“∑’Ëπ”‡¢â“®–µâÕß‰¡à¡’ “√æ‘…µ°§â“ßÕ¬Ÿà  “√¶à“·¡≈ß°≈ÿà¡
ÕÕ√å°“‚π§≈Õ√’π°Á‡ªìπ°≈ÿà¡ “√∑’ËÀâ“¡æ∫„π ‘π§â“À≈“¬Ê ™π‘¥
¥—ßπ—Èπ°“√µ‘¥µ“¡µ√«® Õ∫ “√°≈ÿà¡π’È„π ‘Ëß·«¥≈âÕ¡®÷ß§«√∑”
Õ¬à“ßµàÕ‡π◊ËÕßµàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

°“√«‘®—¬„π§√—Èßπ’È ‰¥â√—∫∑ÿπ π—∫ πÿπ°“√«‘®—¬®“°
ß∫ª√–¡“≥·ºàπ¥‘π ª√–®”ªï 2547 ¡À“«‘∑¬“≈—¬∫Ÿ√æ“ ·≈–
¢Õ¢Õ∫æ√–§ÿ≥  ¥√. ·««µ“ ∑Õß√–Õ“ À—«Àπâ“ΩÉ“¬«‘®—¬ ∂“∫—π
«‘∑¬“»“ µ√å∑“ß∑–‡≈ ∑’Ë‰¥â‡ ’¬ ≈–‡«≈“Õà“π·≈–·°â‰¢∑”„Àâ
ß“π«‘®—¬¡’§«“¡ ¡∫Ÿ√≥å¬‘Ëß¢÷Èπ
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ª√–‡∑»‰∑¬ ª“°·¡àπÈ”∫“ßª–°ß - ª“°·¡àπÈ” α-BHC 3›53  9 ®“°°“√»÷°…“
µ√“¥, 2547 β-BHC 5›469 76 §√—Èßπ’È

Aldrin 2›88 16
Dieldrin < 1-140 10
trans-Chlordane 0-34 6
Endosulfan - 1 1›104 9
Heptachlor - epoxide < 1-47 10
p,p - DDD 1›78 8
p,p - DDT 10›27 14

ª“°·¡àπÈ”∫“ßª–°ß - »√’√“™“, α-BHC 3›8 5 ªî¬–«√√≥
2546 β-BHC 3›213 74 ·≈–°“π¥“

Endosulfan - 1 3›13 9 (2547)
Dieldrin <1›8 5
Heptachlor - epoxide 2›14 4
p,p - DDD 3›24 10

¿“§µ–«—πÕÕ°¢Õßª√–‡∑»‰∑¬, α-BHC not report 0 Thapinta and
1997 β-BHC 0›1 not  report Hudak

Endosulfan 0›9 not  report (2000)
Heptachlor - epoxide 0›12 not  report
eDDT 0›3 not  report

¡“‡≈‡´’¬ Vegetable Farm, Cameron, α-BHC 4› 22 11 Zakaria et al.
1998 β-BHC 6› 37 17  (2003)

δ-BHC 6› 33 17
Endrin 20›99 47
p,p - DDD 17›54 34

Vegetable Farm, Kundasang, Aldrin 42›92 59
1998 Heptachlor 15›25 21

p,p - DDT 19›26 22

π‘«´’·≈π¥å Waikareao Estuary, 1991 p,p - DDE not  report 0.2 Burggraaf
p,p - DDD not  report 0.5  et al.
p,p - DDT not  report < 0.1 (1994)
Chlordanes not  report < 0.1

∫√“´‘≈ Sao Lourenco River, p,p - DDE 0.4 › 1.4 0.7 Laabs et al.
Cuiaba River and p,p - DDT 0.4 › 1.5 0.8  (2002)
Murum River, 1999-2000 Endosulfan 1.0 ›  3.7 2.7

ª√–‡∑» æ◊Èπ∑’Ë
 “√¶à“·¡≈ß°≈ÿà¡
ÕÕ√å°“‚π§≈Õ√’π

™à«ß∑’Ëµ√«®æ∫
(π“‚π°√—¡/°√—¡
πÈ”Àπ—°·Àâß)

Õâ“ßÕ‘ß
§à“‡©≈’Ë¬

(π“‚π°√—¡/°√—¡
πÈ”Àπ—°·Àâß)

µ“√“ß∑’Ë 4  µ“√“ß‡ª√’¬∫‡∑’¬∫ “√¶à“·¡≈ß°≈ÿà¡ÕÕ√å°“‚π§≈Õ√’π∑’Ëµ√«®æ∫®“°·À≈àßÕ◊ËπÊ (ng g-1 dry wt )
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Aldrin - - - N.A. N.A. N.A.
α-BHC - - - N.A. N.A. N.A.
β-BHC - - - N.A. N.A. N.A.

Chlordane 2.26 4.79 3 N.A. N.A. N.A.
Dieldrin 0.71 4.30 450 N.A. N.A. 20
DDD 1.22 7.8 1 N.A1 N.A1. N.A1

DDE 2.07 374 1 1.72 1302 N.A. 2

DDT 1.19 4.77 2 4.53 2703 N.A3.
Total DDT - - - - - N.A.

Endrin - - - N.A. N.A. 0.76
Heptachlor - - - - - N.A.

Heptachlor epoxide - - - N.A. N.A. N.A.
Lindane - - 2 N.A. N.A. N.A.

Endosulfan - - 1 N.A. N.A. N.A.
Methoxychlor - - - N.A. N.A. N.A.

NOEL = No Observable Effects Level,    PEL = Probable Effects Level;   N.A. = Not Available
1 = p,p - DDD ;   2 = p,p - DDE;  3 = p,p - DDT
∑’Ë¡“ : Department of the environment and Heritage (2000)

: Wilson, et al., (1995)

Organochlorine
pesticides

Interim Canadian
sediment

quality guidelines
(µg/kg dry wt.)

Sediment
quality

objective
in the

Netherlands
(µg/kg dry

wt.)

µ“√“ß∑’Ë 5  ‡°≥±å¡“µ√∞“π§ÿ≥¿“æ¥‘πµ–°Õπ (Sediment quality guidelines)

Florida Dept. of
Environmental

Protection

U.S.
Environment
Protection
Agency

Interim guideline
marine

PEL Marine Maximum
permissible

concentration

Sediment Quality Guidelines Marine
& Estuarine Sediments

(µg/kg dry wt.)

Sediment Quality
Criteria (µg/g)
organic carbon

NOEL PEL Marine
sediment
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