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∫∑§—¥¬àÕ

°“√∑¥≈Õßπ’È„™â™ÿ¥∑¥≈Õß 3 ™ÿ¥  ™ÿ¥·√°„™â “√ °—¥À¬“∫‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥¥â«¬πÈ”, ™ÿ¥∑’Ë Õß „™â

 “√ °—¥À¬“∫‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥¥â«¬‰¥§≈Õ‚√¡’‡∑π ™ÿ¥∑’Ë “¡„™â “√ °—¥À¬“∫‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥¥â«¬

‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 95% „π·μà≈–™ÿ¥∑”„Àâ¡’§«“¡‡¢â¡¢âπ 200, 250 ·≈– 300 ppm. π”‰ª∑¥ Õ∫°—∫

≈Ÿ°πÈ”¬ÿß≈“¬ 4 √–¬– º≈„πÀâÕßªØ‘∫—μ‘°“√æ∫«à“ ¡’‡æ’¬ß‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥®“°‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 95%

‡∑à“π—Èπ∑’Ë¡’º≈μàÕ≈Ÿ°πÈ”¬ÿß≈“¬  ‚¥¬∑ÿ°§«“¡‡¢â¡¢âπ¶à“≈Ÿ°πÈ”√–¬– 1 ‰¥â 100% ¡’§à“ LC
50

 = 250 ppm.μàÕ

≈Ÿ°πÈ”√–¬– 2 ·≈– LC
50

 = 300 ppm.μàÕ≈Ÿ°πÈ”√–¬– 3 ·≈–∑ÿ°§«“¡‡¢â¡¢âπ‰¡à¡’º≈μàÕ≈Ÿ°πÈ”√–¬– 4 (μ—«

‚¡àß)  ®“°°“√«‘‡§√“–Àå¥â«¬«‘∏’ AOAC æ∫«à“ “√≈–≈“¬‡∂“«—≈¬å‡ª√’¬ß‰¡à¡’æ‘…®“°‚≈À–Àπ—°·≈– “√°àÕ¡–‡√Áß

‡¡◊ËÕπ”§«“¡‡¢â¡¢âπ 250 ppm. ‰ª∑¥ Õ∫„π¿“§ π“¡ æ∫«à“‰¡à “¡“√∂¶à“≈Ÿ°πÈ”¬ÿß≈“¬‰¥â  μâÕß„™â§«“¡

‡¢â¡¢âπ 1,000 ppm. ®÷ß®–¶à“≈Ÿ°πÈ”¬ÿß≈“¬‰¥â 83.33% ·≈–¬—ßæ∫Õ’°«à“À≈—ß°“√∑¥≈Õß¡’§à“¥—™π’≈Ÿ°πÈ”¬ÿß

≈“¬, HI, CI ·≈– BI ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫ 0.05 ‡¡◊ËÕ‡∑’¬∫°—∫°àÕπ°“√∑¥≈Õß   à«πºŸâ

√à«¡∑¥≈Õß„π¿“§ π“¡¡’§«“¡æ◊ßæÕ„®√–¥—∫ª“π°≈“ß (= 2.63 ± 0.29)

§” ”§—≠:   ‡∂“«—≈¬å‡ª√’¬ß,  ≈Ÿ°πÈ”¬ÿß≈“¬ ·≈–°“√∑¥≈Õß ·∫∫¡’ à«π√à«¡ (PAR)

º≈¢Õß “√ °—¥®“°‡∂“«—≈¬å‡ª√’¬ß

∑’Ë¡’μàÕ≈Ÿ°πÈ”¬ÿß≈“¬‚¥¬°“√¡’ à«π√à«¡

¢Õß™ÿ¡™π„π®—ßÀ«—¥‡æ™√∫Ÿ√≥å

‡∫≠®æ√ »√’ ÿ«√¡“»*,  ÿ«‘∑¬å «√√≥»√’*, ‡ “«¿“ ™Ÿ¡≥’*,  π∏¬“ æ÷Ëß»‘√‘*,
®‘√–»—°¥‘Ï ∑—æº“†, ®√ÿß®√‘μ ∑—æº“†, π‘§¡ ®—π∑√¡—ß°√‡

*§≥–«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬√“™¿—Ø
‡æ™√∫Ÿ√≥å

† »Ÿπ¬å§«∫§ÿ¡‚√§μ‘¥μàÕπ”‚¥¬·¡≈ß∑’Ë ˘.Ú ‡æ™√∫Ÿ√≥å
‡ §≥–«‘∑¬“°“√®—¥°“√ ¡À“«‘∑¬“≈—¬√“™¿—Ø‡æ™√∫Ÿ√≥å

π‘æπ∏åμâπ©∫—∫

103

∫∑π”

®“° ∂“π°“√≥å‚√§‰¢â‡≈◊Õ¥ÕÕ°¢Õß®—ßÀ«—¥

‡æ™√∫Ÿ√≥å æ∫«à“„π ªï 2547 ¡’ºŸâªÉ«¬ 868 √“¬·≈–

¡’ºŸâªÉ«¬‡æ‘Ë¡¢÷Èπ‡ªìπ 940 √“¬ „πªï æ.». 2548 ∑“ß

°√–∑√«ß “∏“√≥ ÿ¢‰¥â∑”°“√√≥√ß§åªÑÕß°—π·≈–

ª√“∫ª√“¡¬ÿß≈“¬ ∑”„Àâ¡’Õ—μ√“ºŸâªÉ«¬≈¥≈ß‡ªìπ 755

√“¬ „πªï æ.». 2549 μàÕ¡“ªï æ.». 2550 ‡æ‘Ë¡¢÷Èπ

‡≈Á°πâÕ¬‡ªìπ 785 √“¬ ·≈–‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«‡ªìπ

1,446 √“¬ „πªï æ.». 2551 ∑”„Àâ¡Õß‡ÀÁπ·π«‚πâ¡

«à“®–¡’Õ—μ√“°“√‡°‘¥‰¢â‡≈◊Õ¥ÕÕ°‡æ‘Ë¡¢÷Èπ„πªïμàÕÊ ¡“1

·≈–®“°°“√»÷°…“√–∫“¥«‘∑¬“¢ÕßΩÉ“¬‡«™°√√¡ —ß§¡

‚√ßæ¬“∫“≈‡æ™√∫Ÿ√≥å2 æ∫«à“‚√§‰¢â‡≈◊Õ¥ÕÕ°‡°‘¥
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¢÷Èπ„π∑ÿ°Õ”‡¿Õ¢Õß®—ßÀ«—¥‡æ™√∫Ÿ√≥å ‚¥¬¡’Õ—μ√“

°“√ªÉ«¬¡“°∑’Ë ÿ¥„π‡¢μ‡∑»∫“≈‡¡◊Õß Õ”‡¿Õ‡¡◊Õß

‡æ™√∫Ÿ√≥å ·≈–®“°√“¬ß“π°“√»÷°…“§à“¥—™π’≈Ÿ°πÈ”

¬ÿß≈“¬‚¥¬»Ÿπ¬å§«∫§ÿ¡‚√§μ‘¥μàÕπ”‚¥¬·¡≈ß∑’Ë 9.2

‡æ™√∫Ÿ√≥å2 æ∫«à“æ◊Èπ∑’ËÕ”‡¿Õ‡¡◊Õß‡æ™√∫Ÿ√≥å¡’§à“

¥—™π’≈Ÿ°πÈ”¬ÿß≈“¬ HI >10 (√âÕ¬≈–¢Õß∫â“π∑’Ëæ∫

≈Ÿ°πÈ”¬ÿß≈“¬) ´÷ËßÀ¡“¬∂÷ß¡’§«“¡‡ ’Ë¬ß Ÿß∑’Ë®–‡°‘¥

°“√·æ√à‚√§‰¢â‡≈◊Õ¥ÕÕ°3 ‡π◊ËÕß®“°‚√§‰¢â‡≈◊Õ¥ÕÕ°

‡ªìπ‚√§μ‘¥μàÕ∑’Ë¡’¬ÿß≈“¬‡ªìπæ“À–π”‚√§∑’Ë ”§—≠

ªí®®—¬ ”§—≠∑’Ë∑”„Àâ¡’°“√√–∫“¥·≈–¡’°“√¢¬“¬

æ◊Èπ∑’Ë‡°‘¥‚√§ÕÕ°‰ªÕ¬à“ß°«â“ß¢«“ß ‰¥â·°à °“√‡æ‘Ë¡

¢÷Èπ¢Õßª√–™“°√ °“√‡æ‘Ë¡¢÷Èπ¢Õß™ÿ¡™π‡¡◊Õß °“√

‡§≈◊ËÕπ¬â“¬¢Õßª√–™“™π ·≈–¡’·À≈àß‡æ“–æ—π∏ÿå

≈Ÿ°πÈ”¬ÿß≈“¬¡“°¢÷Èπμ“¡°“√‡æ‘Ë¡¢Õß¿“™π–πÈ”¢—ß∑’Ë

§π∑”¢÷Èπ4

®“°ªí≠À“°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ°„π

®—ßÀ«—¥‡æ™√∫Ÿ√≥å ∑”„ÀâºŸâπ”™ÿ¡™π·≈–ª√–™“™π∑’Ë

Õ“»—¬Õ¬Ÿà„πæ◊Èπ∑’Ë∑—Èß 11 Õ”‡¿Õ¢Õß®—ßÀ«—¥‡æ™√∫Ÿ√≥å

‰¥âª√÷°…“À“√◊Õ°—π„π‡√◊ËÕß°“√√–∫“¥¢Õß‰¢â‡≈◊Õ¥ÕÕ°

·≈–‰¥â¡’¢âÕμ°≈ß√à«¡°—π‡æ◊ËÕ¢Õ§«“¡√à«¡¡◊Õ®“°

Àπà«¬ß“π√“™°“√„π®—ßÀ«—¥‡æ™√∫Ÿ√≥å„π°“√§‘¥§âπ

‡æ◊ËÕÀ“«‘∏’°“√ªÑÕß°—π·≈–§«∫§ÿ¡‚√§‰¢â‡≈◊Õ¥ÕÕ°

¥â«¬¡“μ√°“√∑’Ë¡’ª√– ‘∑∏‘¿“æ ·≈–‡°‘¥º≈°√–∑∫

πâÕ¬∑’Ë ÿ¥μàÕ ‘Ëß·«¥≈âÕ¡·≈– ‘Ëß¡’™’«‘μÕ◊ËπÊ ∑’ËÕ¬Ÿà„π

·À≈àßπÈ” ®÷ß‰¥â àßμ—«·∑π¡“ª√÷°…“°—∫§≥–ºŸâ«‘®—¬

·≈–‰¥â«“ß·ºπ√à«¡°—π„π°“√·°âªí≠À“ ‚¥¬¡’¡μ‘

√à«¡°—π∑’Ë®–„™â ¡ÿπ‰æ√∑’ËÀ“ßà“¬·≈–¡’ª√– ‘∑∏‘¿“æ

„π°“√°”®—¥≈Ÿ°πÈ”¬ÿß≈“¬·≈– “¡“√∂∑”°—π‡Õß‰¥â

‚¥¬‰¡àμâÕß√Õ§«“¡™à«¬‡À≈◊Õ®“°∑“ß√“™°“√

‡π◊ËÕß®“°¡’√“¬ß“πº≈°“√∑¥≈Õß„π°“√„™â “√ °—¥

®“°‡∂“«—≈¬å‡ª√’¬ß ‚¥¬«‘∏’°“√ °—¥Õ¬à“ßμàÕ‡π◊ËÕß

¥â«¬‡Œ°‡´π ‰¥§≈Õ‚√¡’‡∑π ·≈– 70% ‡¡∑“πÕ≈

∑¥ Õ∫§«“¡‡ªìπæ‘…‚¥¬«‘∏’ test with aqueous

dispersion °—∫≈Ÿ°πÈ”¬ÿß≈“¬ (Aedes aegypti L.)

„π ¿“æÀâÕßªØ‘∫—μ‘°“√∑’ËÕÿ≥À¿Ÿ¡‘ 25 ± 2 Õß»“

‡´≈‡´’¬  §«“¡™◊Èπ —¡æ—∑∏å 70 ± 5 % ·≈–„Àâ· ß

 «à“ß 12 ™—Ë«‚¡ßμàÕ«—π ´÷Ëßº≈°“√»÷°…“æ∫«à“  “√

 °—¥À¬“∫‰¥§≈Õ‚√¡’‡∑π®“°‡∂“«—≈¬å‡ª√’¬ß · ¥ß

§«“¡‡ªìπæ‘… ŸßμàÕ≈Ÿ°πÈ”¬ÿß≈“¬ ‚¥¬¡’Õ—μ√“°“√μ“¬

100 %∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 250 ppm.5 ·μà¬—ß¡‘‰¥â

π”‰ª„™â®√‘ß„π¿“§ π“¡ ·≈–¬—ß‰¡à¡’°“√»÷°…“∂÷ß

º≈°√–∑∫∑’Ë‡°‘¥°—∫ ‘Ëß¡’™’«‘μ §≥–ºŸâ«‘®—¬·≈–μ—«·∑π

¢Õß™ÿ¡™π®÷ß‰¥â«“ß·ºπ°“√»÷°…“√à«¡°—π„π°“√„™â

 “√ °—¥‡∂“«—≈¬å‡ª√’¬ß ‚¥¬®–æ—≤π“„Àâ‡ªìπ “√

 °—¥À¬“∫À√◊Õ§√Ÿ¥ (crude) ‡æ◊ËÕ„Àâ‡°Á∫√—°…“ßà“¬

·≈–¡’ƒ∑∏‘Ï„π°“√°”®—¥≈Ÿ°πÈ”¬ÿß≈“¬∑¥·∑π∑√“¬

Õ–‡∫μ ·≈–»÷°…“º≈°√–∑∫¢Õß “√ °—¥®“°

‡∂“«—≈¬å‡ª√’¬ß∑’Ë¡’μàÕ ‘Ëß·«¥≈âÕ¡„πÀâÕßªØ‘∫—μ‘°“√

·≈–π”‰ªª√–¬ÿ°μå„™â„π®—ßÀ«—¥‡æ™√∫Ÿ√≥åμàÕ‰ª

√–‡∫’¬∫«‘∏’»÷°…“

μÕπ∑’Ë 1 °“√∑¥≈Õß„πÀâÕßªØ‘∫—μ‘°“√

1.1 ‡æ◊Ë ÕÀ“«‘ ∏’ ° “√º≈‘μ “√ °—¥®“°

‡∂“«—≈¬å‡ª√’¬ß„π√Ÿª¢Õß “√ °—¥Õ¬à“ßßà“¬ ´÷Ëß®–

∑¥≈Õß °—¥≈”μâπ¢Õß‡∂“«—≈¬å‡ª√’¬ß‚¥¬„™âμ—«∑”

≈–≈“¬ 3 ™π‘¥ §◊Õ πÈ”‡¥◊Õ¥ ‡Õ∑‘≈·Õ≈°ÕŒÕ≈≈å 95%

·≈–‰¥§≈Õ‚√¡’‡∑π ∑”„Àâ “√≈–≈“¬·Àâß‡ªìπ “√

 °—¥À¬“∫À√◊Õ§√Ÿ¥‚¥¬„™â‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“»

·∫∫À¡ÿπ (rotary evaporator) ·≈â«∑”„Àâ‡ªìπ

º≈÷°À√◊Õºß¥â«¬‡§√◊ËÕß√–‡À¬¥â«¬§«“¡√âÕπ (dry

block heating thermostat À√◊Õ thermo block)

1.2 ‡æ◊ËÕÀ“§à“ LC50 ¢Õß “√ °—¥®“°

‡∂“«—≈¬å‡ª√’¬ß ∑’Ë¡’º≈μàÕ≈Ÿ°πÈ”¬ÿß≈“¬∑—Èß 4 √–¬–

„πÀâÕßªØ‘∫—μ‘°“√
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°“√∑¥≈Õßπ’È„™â≈Ÿ°πÈ”¬ÿß≈“¬  “¬æ—π∏ÿå¬ÿß

∫â“π ´÷Ëß¡’™◊ËÕ«‘∑¬“»“ μ√å«à“ Aedes aegypti ‚¥¬

„™â≈Ÿ°πÈ”∑—Èß 4 √–¬– (≈Ÿ°πÈ”√–¬–∑’Ë 1 ¡’¢π“¥ 0-5

¡‘≈≈‘‡¡μ√ Õ“¬ÿ 1-2 «—π, ≈Ÿ°πÈ”√–¬–∑’Ë 2 ¡’¢π“¥ 5-8

¡‘≈≈‘‡¡μ√ Õ“¬ÿ 3-4 «—π, ≈Ÿ°πÈ”√–¬–∑’Ë 3 ¡’¢π“¥ 8-

12 ¡‘≈≈‘‡¡μ√ Õ“¬ÿ 5-6 «—π ·≈–≈Ÿ°πÈ”√–¬–∑’Ë 4

À√◊Õμ—«‚¡àß) ∑”°“√∑¥ Õ∫°—∫ “√ °—¥‡∂“«—≈¬å‡ª√’¬ß

3 ™π‘¥ §◊Õ §√Ÿ¥ °—¥¥â«¬πÈ”, §√Ÿ¥ °—¥¥â«¬‰¥§≈Õ‚√

¡’‡∑π·≈– §√Ÿ¥ °—¥¥â«¬‡Õ∑‘≈·Õ≈°ÕŒÕ≈≈å 95% ∑’Ë

√–¥—∫§«“¡‡¢â¡¢âπ 5 √–¥—∫ §◊Õ §«∫§ÿ¡ 1 (πÈ”°≈—Ëπ),

§«∫§ÿ¡ 2 (πÈ”°≈—Ëπ + ‡Õ∑‘≈·Õ°ÕŒÕ≈≈å 95% À√◊Õ

EtOH), 200 ppm.,250 ppm. ·≈– 300 ppm.

μ“¡≈”¥—∫ √«¡‡ªìπ°“√∑¥≈Õß∑—Èß ‘Èπ‡∑à“°—∫  “√ °—¥

3 ™π‘¥ x ™π‘¥≈– 5 √–¥—∫ x ≈Ÿ°πÈ” 4 √–¬– = 60

∑√’∑‡¡πμå§Õ¡∫‘‡π™—π ‚¥¬∑’Ë·μà≈–∑√’∑‡¡πμå§Õ¡∫‘-

‡π™—π ®–®—¥„Àâ¡’≈Ÿ°πÈ” 3 ¢«¥ (3 replications each)

·μà≈–¢«¥„™â “√≈–≈“¬‡≈’È¬ß≈Ÿ°πÈ” 100cc./≈Ÿ°πÈ” 10

μ—« ·≈–∑¥≈Õß´È”Õ’° 3 §√—Èß ®—¥‡ªìπ·ºπ°“√

∑¥≈Õß·∫∫ Factorial in CRD (Factorialin Com-

pletely Randomized Design) «‘‡§√“–Àå§«“¡

·ª√ª√«π¢Õß¢âÕ¡Ÿ≈·∫∫®”·π° 2 ∑“ß (Two way

ANOVA) ·≈–‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‡ªìπ√“¬§Ÿà‚¥¬«‘∏’

DMRT (Duncanûs new multiple range test)

∑ÿ°¢—ÈπμÕπ®–∑”„πÕÿ≥À¿Ÿ¡‘ÀâÕß ·≈–π”º≈°“√∑¥

≈Õß®“°∑√’∑‡¡πμå∑’Ë¥’∑’Ë ÿ¥‰ª∑¥ Õ∫°—∫ª≈“·≈–æ◊™

πÈ”

1.3 À“º≈°√–∑∫¢ÕßπÈ”∑’Ë¡’°“√‡μ‘¡ “√

 °—¥®“°‡∂“«—≈¬å‡ª√’¬ß§«“¡‡¢â¡¢âπμà“ßÊ μàÕ ‘Ëß¡’

™’«‘μÕ◊Ëπ ‡™àπª≈“·≈–æ◊™πÈ” ´÷Ëß„π∑’Ëπ’È®–„™âª≈“À“ß

π°¬Ÿß·≈–®Õ°·Àπ ∑¥ Õ∫°—∫∑√’∑‡¡πμå∑’Ë¥’∑’Ë ÿ¥

®“°¢âÕ 1.2 ®”π«π 12 ∑√’∑‡¡πμå · ¥ß§à“‡©≈’Ë¬

¢Õß‡ªÕ√å‡´Áπμå°“√Õ¬Ÿà√Õ¥¢Õßª≈“À“ßπ°¬Ÿß·≈–

®Õ°·Àπ„π “√≈–≈“¬‡∂“«—≈¬å‡ª√’¬ß∑’Ë‰¥âº≈¥’∑’Ë ÿ¥

¥—ß°≈à“« „π‡«≈“ 24 ™—Ë«‚¡ß ‚¥¬¡’ª≈“À“ßπ°¬Ÿß‡√‘Ë¡

μâπ 20 μ—«·≈–®Õ°·Àπ 100 μâπ/™ÿ¥∑¥≈Õß ‚¥¬

∑”°“√∑¥≈Õß 3 ´È” (n=3) „™â·ºπ°“√∑¥≈Õß·∫∫

√Ÿª∑’Ë 1 A. μâπ‡∂“«—≈¬å‡ª√’¬ß∑’Ë¢÷Èπæ—πÕ¬Ÿà∫πμâπ‰¡â„À≠à

B. ≈”μâπμ“°·Àâß·≈–≈”μâπμ“°·ÀâßªÉπ‡ªìπºß¢Õß ‡∂“«—≈¬å‡ª√’¬ß∑’Ë„™â∑”§√Ÿ¥„π°“√∑¥≈Õßπ’È

C. §√Ÿ¥À√◊Õ “√ °—¥À¬“∫¢Õß‡∂“«—≈¬å‡ª√’¬ß∑’Ë‰¥â®“°°“√ °—¥¥â«¬‡Õ∑‘≈·Õ≈°ÕŒÕ≈≈å 95% ‚¥¬¡’πÈ”Àπ—° “√

Àπ—°À≈Õ¥≈– 1 °√—¡ „™â≈–≈“¬πÈ” 1 ≈‘μ√ §‘¥‡ªìπ§«“¡‡¢â¡¢âπ 1,000 ppm. ́ ÷Ëßπ”‰ª„™â∑¥≈Õß¿“§ π“¡„π

11 Õ”‡¿Õ ¢Õß®—ßÀ«—¥‡æ™√∫Ÿ√≥å
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CRD (Completely Randomized Design)

«‘‡§√“–Àå§«“¡·ª√ª√«π¢Õß¢âÕ¡Ÿ≈·∫∫®”·π°∑“ß

‡¥’¬« (one way ANOVA) ·≈–‡ª√’¬∫‡∑’¬∫§à“

‡©≈’Ë¬‡ªìπ√“¬§Ÿà‚¥¬«‘∏’ DMRT (Duncanûs new

multiple range test) ∑ÿ°¢—ÈπμÕπ®–∑”„πÕÿ≥À¿Ÿ¡‘

ÀâÕß ·≈–π”º≈°“√∑¥≈Õß®“°∑√’∑‡¡πμå∑’Ë¥’∑’Ë ÿ¥‰ª

ª√–¬ÿ°μå„™â„π™ÿ¡™π

1.4 μ√«®À“ “√‰π‡μ√μ ‰π‰μ√μå ·≈–Õ◊ËπÊ

´÷Ëß‡ªìπ “√μ—Èßμâπ¢Õß°“√‡°‘¥ ‘Ëß·«¥≈âÕ¡‡ªìπæ‘…∑’Ë

®–μ“¡¡“¿“¬À≈—ß„πÀâÕßªØ‘∫—μ‘°“√ ·≈â«„™â‡ªìπ

¢âÕ¡Ÿ≈Õ∏‘∫“¬º≈°√–∑∫„π™ÿ¡™π °“√∑¥≈ÕßμÕππ’È

®–π” “√≈–≈“¬‡∂“«—≈¬å‡ª√’¬ß ∑√’∑‡¡πμå∑’Ë‰¥âº≈¥’

∑’Ë ÿ¥„π°“√°”®—¥≈Ÿ°πÈ”¬ÿß≈“¬®”π«π 5 ≈‘μ√ ‰ª

∑”°“√μ√«®«‘‡§√“–Àå∑’ËÀâÕßªØ‘∫—μ‘°“√«‘‡§√“–Àå

§ÿ≥¿“æ ‘Ëß·«¥≈âÕ¡ (‰¥â¡“μ√∞“π ISO 17025 : 2005)

 ”π—°ß“π ‘Ëß·«¥≈âÕ¡¿“§∑’Ë 7  √–∫ÿ√’ „π‡√◊ËÕß‚≈À–

Àπ—°·≈– “√ª√–°Õ∫∫“ß™π‘¥∑’Ë‡ªìπ “√μ—Èßμâπ¢Õß

 “√°àÕ¡–‡√Áß·≈– ‘Ëß·«¥≈âÕ¡‡ªìπæ‘… 13 ™π‘¥ §◊Õ

 —ß°– ’ (Zn), π‘‡°‘≈ (Ni), ·¡ß°“π’  (Mn), ‡À≈Á°

(Fe), ·§¥‡¡’¬¡ (Cd), ‚§√‡¡’¬¡ (Cr), μ–°—Ë« (Pb),

TDS (total dissolved solid = ª√‘¡“≥¢Õß·¢Áß∑’Ë

≈–≈“¬πÈ”‰¥â∑—ÈßÀ¡¥), H-N ( “√ª√–°Õ∫‰Œ‚¥√‡®π

°—∫‰π‚μ√‡®π), §≈Õ‰√¥åÕ‘ÕÕπ (Cl-), ´—≈‡øμÕ‘ÕÕπ

(SO4
2-), ‰π‰μ√μåÕ‘ÕÕπ (NO2

-) ·≈–‰π‡μ√μÕ‘ÕÕπ

(NO3
-)

μÕπ∑’Ë 2 °“√∑¥≈Õß¿“§ π“¡„π 11 Õ”‡¿Õ

¢Õß®—ßÀ«—¥‡æ™√∫Ÿ√≥å

2.1 ∑¥ Õ∫ª√– ‘∑∏‘º≈¢ÕßπÈ”∑’Ë„™â‡ªìπ

μ—«∑”≈–≈“¬ ·≈–À“§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬∑’Ë‰¥â

º≈„π°“√¶à“≈Ÿ°πÈ”¬ÿß≈“¬„π√–¥—∫™ÿ¡™π

∑”°“√ ÿà¡·∫∫‰¡à‡®“–®ß ‡æ◊ËÕ‡ªìπæ◊Èπ∑’Ë

¥”‡π‘π°“√∑¥≈Õß ‚¥¬∑”°“√ ÿà¡‡≈◊Õ°À¡Ÿà∫â“π®”π«π

11 À¡Ÿà∫â“π ®“° 11 Õ”‡¿Õ¢Õß®—ßÀ«—¥‡æ™√∫Ÿ√≥å

‚¥¬‡≈◊Õ°Õ”‡¿Õ≈– 1 À¡Ÿà∫â“π À¡Ÿà∫â“π≈– 6 À≈—ß§“

√Ÿª∑’Ë 2 · ¥ß “√ °—¥À¬“∫À√◊Õ§√Ÿ¥®“°≈”μâπ·Àâß¢Õß‡∂“«—≈¬å‡ª√’¬ß∑’Ëº≈‘μ‚¥¬„™â “√ °—¥ À√◊Õμ—«∑”≈–≈“¬μà“ß°—π

3 ™π‘¥ §◊Õ

E.  “√ °—¥‡∂“«—≈¬å‡ª√’¬ß®“°‡Õ∑“πÕ≈ À√◊Õ‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 95%

D.  “√ °—¥‡∂“«—≈¬å‡ª√’¬ß®“°‰¥§≈Õ‚√¡’‡∑π

H.  “√ °—¥‡∂“«—≈¬å‡ª√’¬ß®“°πÈ”



Journal of Thai Traditional & Alternative Medicine Vol. 10 No. 2 May-August 2012 107

‡√◊Õπ √«¡∑—Èß ‘Èπ 66 À≈—ß§“‡√◊Õπ ·μà≈–À≈—ß§“‡√◊Õπ

¡’™ÿ¥∑¥≈Õß 6 ¢«¥ ·¬°‡ªìπ„™âπÈ”ª√–ª“‡ªìπμ—«∑”

≈–≈“¬ 3 ¢«¥(´È”) ·≈–„™âπÈ”Ωπ‡ªìπμ—«∑”≈–≈“¬Õ’°

3 ¢«¥ (´È”) ‡ªìπÀπà«¬∑¥≈Õß ¡’ºŸâ√à«¡∑¥≈Õß∑—Èß ‘Èπ

100 §π

™ÿ¥°“√∑¥≈Õß∑’Ë„™â∑¥≈Õß„π·μà≈–À≈—ß§“

‡√◊Õπ®–„™â¢«¥πÈ”¢π“¥ 500 ml ´÷Ëßμ—¥ à«π∫πÕÕ°

§√÷ËßÀπ÷Ëß∫√√®ÿ “√≈–≈“¬‡∂“«—≈¬å‡ª√’¬ß§«“¡‡¢â¡¢âπ

∑’Ë‰¥âº≈°“√∑¥≈Õß¥’∑’Ë ÿ¥®“°ÀâÕßªØ‘∫—μ‘°“√‚¥¬„™â

πÈ”ª√–ª“·≈–πÈ”Ωπ‡ªìπμ—«∑”≈–≈“¬ Õ¬à“ß≈– 3 ¢«¥

(3 ´È”) ·μà≈–¢«¥∫√√®ÿ “√≈–≈“¬‡∂“«—≈¬å‡ª√’¬ß

100cc./≈Ÿ°πÈ” 10 μ—« ·≈–∑”°“√∑¥≈Õß 3 §√—Èß

2.2 ‡ª√’¬∫‡∑’¬∫§à“¥—™π’≈Ÿ°πÈ”¬ÿß≈“¬¢Õß

11 Õ”‡¿Õ „π®—ßÀ«—¥‡æ™√∫Ÿ√≥å°àÕπ·≈–À≈—ß°“√„™â

‡∂“«—≈¬å‡ª√’¬ß‡ªìπ‡«≈“ 3 ‡¥◊Õπ ´÷Ëß„™â∑”π“¬ Õ—μ√“

°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ° ‚¥¬„™â‡°≥±å HI ≤10

∂◊Õ«à“‰¡à¡’°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ° ¡’ Ÿμ√∑’Ë„™â

§”π«π¥—ßπ’È

(1). BI (Breteau Index)

®”π«π¿“™π–∑’Ë ”√«®æ∫≈Ÿ°πÈ” × 100

®”π«π∫â“π∑’Ë ”√«®∑—ÈßÀ¡¥

(2). CI (Container Index)

®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬ × 100

®”π«π¿“™π–∑’Ë ”√«®∑—ÈßÀ¡¥

(3). HI (House Index)

®”π«π∫â“π∑’Ë ”√«®æ∫≈Ÿ°πÈ”¬ÿß≈“¬ × 100

®”π«π∫â“π∑’Ë ”√«®∑—ÈßÀ¡¥

2.3 ‡æ◊ËÕª√–‡¡‘π§«“¡æ÷ßæÕ„®¢Õß™ÿ¡™π∑’Ë

√à«¡∑¥≈Õß®”π«π 100 §πμàÕ°“√„™â “√ °—¥®“°

‡∂“«—≈¬å‡ª√’¬ß „π°“√§«∫§ÿ¡À√◊Õ°”®—¥≈Ÿ°πÈ”¬ÿß≈“¬

‚¥¬„™â‡°≥±å §à“‡©≈’Ë¬ 4.51-5.00 = æ÷ßæÕ„®¡“°∑’Ë ÿ¥

3.51-4.50 = æ÷ßæÕ„®¡“°, 2.51 - 3.50 = æ÷ß

æÕ„®ª“π°≈“ß, 1.51 - 2.50 = æ÷ßæÕ„®πâÕ¬ ·≈–

1.00 - 1.50 = æ÷ßæÕ„®πâÕ¬∑’Ë ÿ¥

º≈°“√»÷°…“

º≈°“√∑¥≈ÕßμÕπ∑’Ë 1 : °“√∑¥≈Õß„πÀâÕß

ªØ‘∫—μ‘°“√

°“√∑¥≈Õß„πÀâÕßªØ‘∫—μ‘°“√æ∫«à“  “√≈–≈“¬

§√Ÿ¥ ‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥¥â«¬πÈ”°—∫‰¥§≈Õ‚√¡’‡∑π

∑ÿ°§«“¡‡¢â¡¢âπ ‰¡à¡’º≈μàÕ≈Ÿ°πÈ”¬ÿß≈“¬∑ÿ°√–¬– §ß

¡’º≈μàÕ≈Ÿ°πÈ”¬ÿß≈“¬‡©æ“– “√≈–≈“¬§√Ÿ¥‡∂“«—≈¬å

‡ª√’¬ß∑’Ë °—¥¥â«¬‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 95% ‡æ’¬ß™π‘¥

‡¥’¬« ®÷ß‰¡à “¡“√∂∑”°“√«‘‡§√“–Àå§«“¡·ª√ª√«π

¢Õß¢âÕ¡Ÿ≈·∫∫®”·π° 2 ∑“ß μ“¡∑’Ë‡¢’¬π‰«â„π

√–‡∫’¬∫«‘∏’°“√»÷°…“‰¥â ·μà‰¥â∑”°“√«‘‡§√“–Àå§«“¡

·ª√ª√«π¢Õß¢âÕ¡Ÿ≈·∫∫®”·π°∑“ß‡¥’¬«·∑π

º≈¢Õß°“√π” “√≈–≈“¬®“°≈”μâπ·Àâß¢Õß

‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥¥â«¬‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 95%

§«“¡‡¢â¡¢âπ 5 √–¥—∫ §◊Õ °≈ÿà¡§«∫§ÿ¡ 1 (πÈ”°≈—Ëπ),

°≈ÿà¡§«∫§ÿ¡ 2 (πÈ”°≈—Ëπ + ‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 95%),

°≈ÿà¡§«“¡‡¢â¡¢âπ 200ppm. °≈ÿà¡§«“¡‡¢â¡¢âπ

250ppm. ·≈–°≈ÿà¡§«“¡‡¢â¡¢âπ 300ppm. ‰ª

∑”°“√∑¥ Õ∫°—∫≈Ÿ°πÈ”¬ÿß≈“¬ 4 √–¬– §◊Õ √–¬–∑’Ë 1

(¢π“¥ 0-5 ¡‘≈≈‘‡¡μ√ Õ“¬ÿ 1-2 «—π) √–¬–∑’Ë 2 (¢π“¥

5.0-8.0 ¡‘≈≈‘‡¡μ√ Õ“¬ÿ 3-4 «—π) √–¬–∑’Ë 3 (¢π“¥

8.0-12.0 ¡‘≈≈‘‡¡μ√ Õ“¬ÿ 5-6 «—π) ·≈–√–¬–∑’Ë 4

À√◊Õμ—«‚¡àß (Õ“¬ÿ 7 «—π) ‚¥¬·μà≈–°≈ÿà¡¡’ 3 ´È”

·μà≈–´È”„™â≈Ÿ°πÈ” 10 μ—«/100 cc.  —ß‡°μ°“√μ“¬

¢Õß≈Ÿ°πÈ”¬ÿß≈“¬¿“¬„π 24 ™—Ë«‚¡ß ·≈–∑”°“√∑¥≈Õß

3 §√—Èß æ∫«à“ °≈ÿà¡§«∫§ÿ¡ 1 ·≈–°≈ÿà¡§«∫§ÿ¡ 2

‰¡à¡’º≈μàÕ≈Ÿ°πÈ”¬ÿß≈“¬∑ÿ°√–¬– ∑ÿ°§«“¡‡¢â¡¢âπ

‰¡à¡’º≈μàÕμ—«‚¡àß ·≈–∑ÿ°§«“¡‡¢â¡¢âπ∑”„Àâ≈Ÿ°πÈ”

√–¬–∑’Ë 1 μ“¬ 100%

BI =

CI =

HI =
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§«“¡‡¢â¡¢âπ 200ppm. ∑”„Àâ≈Ÿ°πÈ”√–¬–∑’Ë 2

μ“¬‡©≈’Ë¬ 50.0% ∂◊Õ«à“‡ªìπ LC50 ¢Õß≈Ÿ°πÈ”¬ÿß≈“¬

√–¬–∑’Ë 2 (L.C. = lethal concentration À¡“¬∂÷ß

§«“¡‡¢â¡¢âπ∑’Ë∑”„Àâ ‘Ëß∑¥≈Õßμ“¬ 50.0 %) ·≈–

§«“¡‡¢â¡¢âππ’È∑”„Àâ≈Ÿ°πÈ”¬ÿß≈“¬√–¬–∑’Ë 3 μ“¬‡©≈’Ë¬

30.0%

 ”À√—∫§«“¡‡¢â¡¢âπ 250 ppm. ∑”„Àâ≈Ÿ°πÈ”¬ÿß

≈“¬√–¬–∑’Ë 2 μ“¬‡©≈’Ë¬ 86.3% ·≈–∑”„Àâ≈Ÿ°πÈ”¬ÿß

≈“¬√–¬–∑’Ë 3 μ“¬‡©≈’Ë¬ 51.6% ∂◊Õ«à“‡ªìπ LC50 ¢Õß

≈Ÿ°πÈ”¬ÿß≈“¬√–¬–∑’Ë 3

 à«π§«“¡‡¢â¡¢âπ∑’Ë 300 ppm. ∑”„Àâ≈Ÿ°πÈ”¬ÿß

≈“¬√–¬–∑’Ë 2 μ“¬‡©≈’Ë¬ 100.0% ·≈–∑”„Àâ¬ÿß≈“¬

√–¬–∑’Ë 3 μ“¬‡©≈’Ë¬ 88.0%

®“°°“√π”¢âÕ¡Ÿ≈‡ªÕ√å‡´Áπμå°“√μ“¬¢Õß≈Ÿ°πÈ”

¬ÿß≈“¬∑’Ë∑¥ Õ∫°—∫ “√≈–≈“¬‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥

¥â«¬‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 95% π’È‰ª∑¥ Õ∫§«“¡·ª√

ª√«π·∫∫®”·π°∑“ß‡¥’¬«‰¥âº≈¥—ß· ¥ßμ“√“ß∑’Ë 1

®“°º≈°“√∑¥≈Õß¥—ß°≈à“« ‰¥âπ” “√≈–≈“¬

‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥¥â«¬‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 95%

§«“¡‡¢â¡¢âπ 250 ppm. ·≈– 300 ppm. ‰ª∑”°“√

∑¥ Õ∫À“‡ªÕ√å‡´Áπμå§«“¡Õ¬Ÿà√Õ¥¢Õßª≈“À“ßπ°

¬Ÿß·≈–®Õ°·Àπ ‡æ◊ËÕ¥Ÿº≈°√–∑∫‡∫◊ÈÕßμâπμàÕ —μ«å

·≈–æ◊™πÈ”∑’Ë‡ªìπÀà«ß‚´àÕ“À“√ª∞¡¿Ÿ¡‘¢Õß√–∫∫π‘‡«»

„ππÈ” ‚¥¬∑”∑¥≈Õß 12 ∑√’∑‡¡πμå „π‡«≈“ 24 ™—Ë«‚¡ß

„™âª≈“À“ßπ°¬Ÿß 20 μ—«·≈–®Õ°·Àπ 100 μâπμàÕ

™ÿ¥∑¥≈Õß ·μà≈–™ÿ¥∑¥≈Õß¡’ 3 ́ È” ·≈–∑”°“√∑¥≈Õß

3 §√—Èß‰¥â§à“‡©≈’Ë¬¢Õß‡ªÕ√å‡´Áπμå°“√Õ¬Ÿà√Õ¥¢Õßª≈“

À“ßπ°¬Ÿß·≈–®Õ°·Àπ 100%

πÕ°®“°π’È‰¥âπ” “√≈–≈“¬‡∂“«—≈¬å‡ª√’¬ß∑’Ë

 °—¥¥â«¬‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 95% §«“¡‡¢â¡¢âπ

300ppm. ‰ª∑”°“√μ√«®«‘‡§√“–Àå‚¥¬«‘∏’ AOAC

∑’ËÀâÕßªØ‘∫—μ‘°“√«‘‡§√“–Àå§ÿ≥¿“æ ‘Ëß·«¥≈âÕ¡ (‰¥â

¡“μ√∞“π ISO 17025 : 2005)  ”π—°ß“π ‘Ëß

·«¥≈âÕ¡¿“§∑’Ë 7  √–∫ÿ√’) ‡æ◊ËÕ∑”°“√μ√«®À“‚≈À–

Àπ—°∫“ß™π‘¥∑’Ë‡ªìπÕ—πμ√“¬μàÕ ‘Ëß¡’™’«‘μ„ππÈ” ‰¥â·°à

 —ß°– ’ (Zn), π‘‡°‘≈ (Ni), ·¡ß°“π’  (Mn), ‡À≈Á°

0.0b

0.0b

100.0a

100.0a

100.0a

0.0d

0.0d

50.0c

76.0b

100.0a

0.0d

0.0d

30.0c

51.6b

88.0a

0.0a

0.0a

0.0a

0.0a

0.0a

0.0d

0.0d

45.0c

59.5b

72.0a

μ“√“ß∑’Ë 1 · ¥ß§à“‡©≈’Ë¬%°“√μ“¬¢Õß≈Ÿ°πÈ”¬ÿß≈“¬√–¬–μà“ßÊ ∑’Ë∑¥ Õ∫ °—∫ “√≈–≈“¬‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥¥â«¬

·Õ≈°ÕŒÕ≈å 95% ·≈–º≈°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‡ªìπ√“¬§Ÿàμ“¡«‘∏’¢Õß DMRT ‚¥¬‡ª√’¬∫‡∑’¬∫∑’≈–

√–¬–μ“¡·π«§Õ≈—¡πå

% °“√μ“¬¢Õß≈Ÿ°πÈ”√–¬–μà“ßÊ
∑√’∑‡¡πμå

√–¬– 1 √–¬– 2 √–¬– 3 √–¬– 4 √«¡ 4 √–¬–

§«∫§ÿ¡ 1 (πÈ”°≈—Ëπ)

§«∫§ÿ¡ 2 (πÈ”°≈—Ëπ + EtOH)

 “√≈–≈“¬‡¢â¡¢âπ 200 ppm

 “√≈–≈“¬‡¢â¡¢âπ 250 ppm

 “√≈–≈“¬‡¢â¡¢âπ 300 ppm

À¡“¬‡Àμÿ (1) °“√‡ª√’¬∫§à“‡©≈’Ë¬‡ªìπ√“¬§Ÿà®–‡ª√’¬∫‡∑’¬∫°—π‡©æ“–„π·π«μ—Èß (§Õ≈—¡πå) ‡∑à“π—Èπ
(2) μ—«Õ—°…√¿“…“Õ—ß°ƒ…æ‘¡æå‡≈Á°∑’Ë°”°—∫Õ¬Ÿà∫π§à“‡©≈’Ë¬·μà≈–§à“∑’Ë‡À¡◊Õπ°—π ·μàÕ¬Ÿà„π§Õ≈—¡πå‡¥’¬«°—π À¡“¬§«“¡«à“

‰¡à¡’§«“¡·μ°μà“ß°—π„π∑“ß ∂‘μ‘∑’Ë√–¥—∫ 0.05 (p >0.05)
(3) μ—«Õ—°…√¿“…“Õ—ß°ƒ…æ‘¡æå‡≈Á°∑’Ë°”°—∫∫π¢«“¢Õß§à“‡©≈’Ë¬∑’Ëμà“ß°—π ·μàÕ¬Ÿà„π§Õ≈—¡πå‡¥’¬«°—π À¡“¬§«“¡«à“¡’§«“¡

·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠À“§Ÿà ∂‘μ‘∑’Ë√–¥—∫ 0.05 (p >0.05)
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(Fe),·§¥‡¡’¬¡ (Cd), ‚§√‡¡’¬¡ (Cr) ·≈–μ–°—Ë« (Pb)

´÷Ëß‚≈À–Àπ—°‡À≈à“π’ÈÕ“®¡’ – ¡Õ¬Ÿà„π¥‘π ·≈â«∂Ÿ°¥Ÿ¥

¡“ – ¡„π≈”μâπ¢Õß‡∂“«—≈¬å‡ª√’¬ß πÕ°®“°π’È

μ√«®À“¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â∑—ÈßÀ¡¥ (TDS) ‡æ◊ËÕ¥Ÿ

§«“¡¢ÿàπ¢Õß “√≈–≈“¬ ·≈–μ√«®À“Õπÿ¡Ÿ≈Õ‘ √–∑’Ë

‡ªìπ “√μ—Èßμâπ¢Õß°“√‡°‘¥ “√°àÕ¡–‡√Áß„πÀà«ß‚´à

Õ“À“√„ππÈ” ‰¥âº≈°“√μ√«®«‘‡§√“–Àå∑’ËμË”°«à“§à“

¡“μ√∞“π ¥—ß· ¥ß„πμ“√“ß∑’Ë 2

º≈°“√∑¥≈ÕßμÕπ∑’Ë 2 : °“√∑¥≈Õß¿“§ π“¡

„π 11 Õ”‡¿Õ¢Õß®—ßÀ«—¥‡æ™√∫Ÿ√≥å

2.1 °“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢ÕßπÈ”∑’Ë„™â‡ªìπμ—«

∑”≈–≈“¬ ·≈–À“§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬∑’Ë‰¥â

º≈„π°“√¶à“≈Ÿ°πÈ”¬ÿß≈“¬„π√–¥—∫™ÿ¡™π

À≈—ß®“°∑”°“√ ÿà¡æ◊Èπ∑’Ë∑¥≈Õß®”π«π 66

À≈—ß§“‡√◊Õπ®“° 11 À¡Ÿà∫â“π 11 Õ”‡¿Õ¢Õß®—ßÀ«—¥

‡æ™√∫Ÿ√≥å‰¥â·≈â« ∑”°“√„Àâ§«“¡√Ÿâ™“«∫â“π∑’Ë√à«¡

∑¥≈Õß„π°“√≈–≈“¬ “√ °—¥‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥

¥â«¬‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 95% „Àâ¡’§«“¡‡¢â¡¢âπμ“¡

μâÕß°“√ ‚¥¬„™â “√ °—¥ 1 À≈Õ¥ (‡π◊ÈÕ “√Àπ—° 1

°√—¡) ≈–≈“¬„ππÈ” 1 ≈‘μ√ ®–‰¥â§«“¡‡¢â¡¢âπ 1,000

ppm ®“°π—Èπ‰¥â·®°Õÿª°√≥å„Àâ™“«∫â“π¥—ßπ’È

1. ¢«¥πÈ”¢π“¥ 500 ml ®”π«π∫â“π≈– 6 ¢«¥

¢«¥πÈ”·μà≈–¢«¥μ—¥ à«π∫πÕÕ°§√÷ËßÀπ÷Ëß∫√√®ÿ

 “√≈–≈“¬‡∂“«—≈¬å‡ª√’¬ß∑’Ë„™âπÈ”ª√–ª“‡ªìπμ—«∑”

≈–≈“¬§«“¡‡¢â¡¢âπ 1,000 ppm ¢«¥≈– 100 cc.

®”π«π 3 ¢«¥(3´È”) ·≈–„ à “√≈“¬‡∂“«—≈¬å‡ª√’¬ß∑’Ë

„™âπÈ”Ωπ‡ªìπμ—«∑”≈–≈“¬¢«¥≈– 100 cc. ®”π«π 3

¢«¥ (3 ´È”)

0.6296

‰¡àæ∫

‰¡àæ∫

‰¡àæ∫

<0.5

<5.0

<5.0

420

2.96

0.14

‰¡àæ∫

0.16

‰¡àæ∫

‰¡à‡°‘π 5.0

 ‰¡à‡°‘π 0.02

 ‰¡à‡°‘π 0.05

 ‰¡à‡°‘π 0.5

 ‰¡à‡°‘π 0.003

 ‰¡à‡°‘π 0.05

 ‰¡à‡°‘π 0.1

 πâÕ¬°«à“ 1,500

 ‰¡à‡°‘π 250.0

 ‰¡à‡°‘π 250.0

 ‰¡à‡°‘π 1.0

 ‰¡à‡°‘π 4.0

 ‰¡àæ∫

μ“√“ß∑’Ë 2 · ¥ßº≈°“√μ√«®«‘‡§√“–Àå‚≈À–Àπ—°·≈– “√ª√–°Õ∫Õ‘ÕÕπ∫“ß™π‘¥„π “√≈–≈“¬ ‡∂“«—≈¬å‡ª√’¬ß à«π≈”μâπ

μ“°·Àâß∑’Ë‡°‘¥®“°§√Ÿ¥∑’Ë °—¥¥â«¬‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 95% ‡¢â¡¢âπ 300 ppm. («‘∏’ AOAC ‚¥¬ ÀâÕßªØ‘∫—μ‘

°“√«‘‡§√“–Àå§ÿ≥¿“æ ‘Ëß·«¥≈âÕ¡ (‰¥â¡“μ√∞“πISO 17025 : 2005)  ”π—°ß“π ‘Ëß·«¥≈âÕ¡¿“§∑’Ë 7

 √–∫ÿ√’)

™π‘¥¢Õß “√∑’Ëμ√«® ª√‘¡“≥∑’Ëμ√«®æ∫ (mg/ l) §à“ª°μ‘ (mg/ l)12

1.  —ß°– ’ (Zn)

2. π‘‡°‘≈ (Ni)

3. ·¡ß°“π’  (Mn)

4. ‡À≈Á° (Fe)

5. ·§¥‡¡’¬¡ (Cd)

6. ‚§√‡¡’¬¡ (Cr)

7. μ–°—Ë« (Pb)

8. ¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â∑—ÈßÀ¡¥ (TDS)

9. §≈Õ‰√¥åÕ‘ÕÕπ (Cl-)

10. —́≈‡øμÕ‘ÕÕπ (SO42
-)

11. ‰π‰μ√μåÕ‘ÕÕπ (NO2
-)

12. ‰π‡μ√μÕ‘ÕÕπ (NO3
-)

13.  “√ª√–°Õ∫‰Œ‚¥√‡®π°—∫‰π‚μ√‡®π (H-N)
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2. ≈Ÿ°πÈ”¬ÿß≈“¬Õ“¬ÿ 3-5 «—π  ”À√—∫„ à¢«¥∑’Ë

¡’ “√≈–≈“¬‡∂“«—≈¬å‡ª√’¬ß®“°¢âÕ 1 ¢«¥≈– 20 μ—«

√«¡ 120 μ—«μàÕ∫â“π

∑”°“√∑¥ Õ∫§«“¡‡ªìπ‰ª‰¥â‡∫◊ÈÕßμâπ§√—Èß·√°

∑’Ë Õ”‡¿Õ‡¡◊Õß ·≈– Õ”‡¿ÕÀ≈à¡ —° Õ”‡¿Õ≈– 6

À≈—ß§“‡√◊Õπ ‚¥¬„™â∑—ÈßπÈ”Ωπ·≈–πÈ”ª√–ª“‡ªìπμ—«∑”

≈–≈“¬ „™â “√ °—¥‡∂“«—≈¬å‡ª√’¬ß 2 °√—¡ ≈–≈“¬„π

πÈ” 4 ≈‘μ√ §‘¥‡ªìπ§«“¡‡¢â¡¢âπ 250 ppm æ∫«à“„π

24 ™—Ë«‚¡ß ‰¡à¡’≈Ÿ°πÈ”μ“¬·¡â·μàμ—«‡¥’¬«∑—Èß 2 Õ”‡¿Õ

®÷ß‰¥â∑”°“√‡æ‘Ë¡§«“¡‡¢â¡¢âπ‡ªìπ 500 ppm ·≈–

1,000 ppm μ“¡≈”¥—∫ º≈°“√∑¥ Õ∫æ∫«à“∑’Ë 1,000

ppm „™âπÈ”ª√–ª“‡ªìπμ—«∑”≈–≈“¬∑”„Àâ¬ÿß≈“¬μ“¬

‡©≈’Ë¬ 99.5% ·≈–§«“¡‡¢â¡¢âπ‡¥’¬«°—ππ’È·μà„™âπÈ”

Ωπ‡ªìπμ—«∑”≈–≈“¬∑”„Àâ≈Ÿ°πÈ”¬ÿß≈“¬μ“¬‡©≈’Ë¬

95.0% ®÷ß‰¥â«“ß·ºπ∑”°“√∑¥≈Õß„π 11 Õ”‡¿Õ

¢Õß®—ßÀ«—¥‡æ™√∫Ÿ√≥å ‰¥â§à“‡©≈’Ë¬Õ—μ√“°“√μ“¬¢Õß

≈Ÿ°πÈ”¬ÿß≈“¬¥—ß· ¥ß„πμ“√“ß∑’Ë 3

2.2 ‡ª√’¬∫‡∑’¬∫§à“¥—™π’≈Ÿ°πÈ”¬ÿß≈“¬¢Õß

11 Õ”‡¿Õ „π®—ßÀ«—¥‡æ™√∫Ÿ√≥å°àÕπ·≈–À≈—ß°“√„™â

‡∂“«—≈¬å‡ª√’¬ß‡ªìπ‡«≈“ 3 ‡¥◊Õπ

®“°°“√ ”√«®¢Õß§≥–«‘®—¬ °àÕπ°“√∑¥≈Õß„™â

 “√≈–≈“¬‡∂“«—≈¬å‡ª√’¬ß‡¢â¡¢âπ 1,000 ppm. „π 11

Õ”‡¿Õ¢Õß®—ßÀ«—¥‡æ™√∫Ÿ√≥å ‰¥â∑”°“√∑¥ Õ∫À“§à“

¥—™π’≈Ÿ°πÈ”¬ÿß≈“¬°àÕπ°“√∑¥≈Õß ‚¥¬∑”°“√ ”√«®

À“≈Ÿ°πÈ”¬ÿß≈“¬„π∫â“π 66 À≈—ß§“‡√◊Õπ ®”π«π 660

¿“™π– æ∫≈Ÿ°πÈ”¬ÿß≈“¬ 11 À≈—ß§“‡√◊Õπ ®”π«π 30

¿“™π– §‘¥‡ªìπ HI = 16.67, CI = 4.55 ·≈– BI =

45.45

À≈—ß®“°∑’Ë∑”°“√∑¥≈Õß„π√–¥—∫™ÿ¡™π‚¥¬„™â

 “√≈–≈“¬‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥¥â«¬‡Õ∑‘≈·Õ≈°ÕŒÕ≈å

μ“√“ß∑’Ë 3 · ¥ßÕ—μ√“°“√μ“¬¢Õß≈Ÿ°πÈ”¬ÿß≈“¬„π 24 ™—Ë«‚¡ß (%) ‚¥¬„™â “√≈–≈“¬‡∂“«—≈¬å‡ª√’¬ß∑’Ë¡’§«“¡‡¢â¡¢âπ 1,000

ppm ∑—Èß„™âπÈ”ª√–ª“·≈–πÈ”Ωπ‡ªìπμ—«∑”≈–≈“¬ ®“° 11 Õ”‡¿Õ Õ”‡¿Õ≈– 6 À≈—ß§“‡√◊Õπ¢Õß®—ßÀ«—¥‡æ™√∫Ÿ√≥å

Õ—μ√“°“√μ“¬¢Õß≈Ÿ°πÈ”¬ÿß≈“¬

æ◊Èπ∑’Ë¥”‡π‘π°“√ (Õ”‡¿Õ) „π 24 ™—Ë«‚¡ß (%) À¡“¬‡Àμÿ

πÈ”ª√–ª“ πÈ”Ωπ

1. ‡¡◊Õß 93.33 86.67 §à“‡©≈’Ë¬®“°Õ”‡¿Õ≈– 6 À≈—ß§“‡√◊Õπ

2. À≈à¡ —° 100.00 86.66 ·μà≈–À≈—ß§“‡√◊Õπ„™âμ—«∑”≈–≈“¬

3. «—ß‚ªÉß 84.50 73.33 πÈ”ª√–ª“ 3 È́” ·≈–πÈ”Ωπ 3 È́”

4. ™π·¥π 83.33 70.33

5. ÀπÕß‰ºà 75.50 76.33

6. ∫÷ß “¡æ—π 86.66 80.33

7. «‘‡™’¬√∫ÿ√’ 84.00 80.66

8. »√’‡∑æ 95.00 90.00

9. ‡¢“§âÕ 70.00 70.33

10. πÈ”Àπ“« 86.66 80.00

11. À≈à¡‡°à“ 95.00 80.00

‡©≈’Ë¬ 86.68 79.51
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95% ‡¢â¡¢âπ 1,000 ppm ´÷Ëß„™âπÈ”ª√–ª“‡ªìπμ—«∑”

≈–≈“¬ “¡“√∂¶à“≈Ÿ°πÈ”¬ÿß≈“¬‰¥â‡©≈’Ë¬ 86.68%

·≈–§«“¡‡¢â¡¢âπ‡¥’¬«°—ππ’È·μà„™âπÈ”Ωπ‡ªìπμ—«∑”

≈–≈“¬ “¡“√∂¶à“≈Ÿ°πÈ”¬ÿß≈“¬‰¥â‡©≈’Ë¬ 79.51%

(μ“√“ß∑’Ë 3) ‰¥â∑”°“√·®° “√ °—¥‡∂“«—≈¬å‡ª√’¬ß¥—ß

°≈à“«„Àâ™“«∫â“π‰«â„™â‚¥¬„Àâ‡ª≈’Ë¬ππÈ”„À¡à∑ÿ° 15 «—π

‡ªìπ‡«≈“ 3 ‡¥◊Õπ ‡¡◊ËÕ§√∫ 3 ‡¥◊ÕπºŸâ«‘®—¬‰¥â∑”°“√

 ”√«®§à“¥—™π’≈Ÿ°πÈ”¬ÿß≈“¬Õ’°§√—ÈßÀπ÷Ëß ‚¥¬ ”√«®

´È”∑’Ë∫â“πÀ≈—ß‡¥‘¡(°àÕπ°“√∑¥≈Õß) ®”π«π 66

À≈—ß§“‡√◊Õπ 660 ¿“™π– æ∫≈Ÿ°πÈ”¬ÿ ß≈“¬ 8

À≈—ß§“‡√◊Õπ ®”π«π 20 ¿“™π– §‘¥‡ªìπ HI = 12.12,

CI = 3.03, BI = 30.30

2.3 °“√∑¥ Õ∫§«“¡æ÷ßæÕ„®¢Õß™“«

∫â“πºŸâ√à«¡°“√∑¥≈Õß

∑”°“√∑¥ Õ∫§«“¡æ÷ßæÕ„®¢Õß™“«∫â“πºŸâ

√à«¡°“√∑¥≈Õß®”π«π 100 §π „π‡√◊ËÕß¢—ÈπμÕπ·≈–

«‘∏’°“√∑“ß°“√≈–≈“¬ “√ °—¥  ’ °≈‘Ëπ ƒ∑∏‘Ï„π°“√

¶à“≈Ÿ°πÈ”¬ÿß·≈–º≈°√–∑∫μàÕ ‘Ëß¡’™’«‘μ„ππÈ”¢Õß

‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥¥â«¬‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 95%

‡¢â¡¢âπ 1,000 ppm ‰¥âº≈°“√∑¥ Õ∫¥—ß· ¥ß„π

μ“√“ß∑’Ë 4

«‘®“√≥å·≈–¢âÕ‡ πÕ·π–

°“√∑¥≈Õß„πÀâÕßªØ‘∫—μ‘°“√¢Õß°“√∑¥≈Õßπ’È

æ∫«à“ “√ °—¥‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥¥â«¬‰¥§≈Õ‚√¡’

‡∑π∑—Èß 3 §«“¡‡¢â¡¢âπ §◊Õ 200, 250 ·≈– 300 ppm.

‰¡à¡’º≈μàÕ≈Ÿ°πÈ”¬ÿß≈“¬‡≈¬ ¢—¥·¬âß°—∫º≈°“√

∑¥≈Õß¢Õß«“ π“ ‰™¬§” (2545)5 ÷́Ëß‰¥â∑¥≈Õßæ∫

«à“  “√ °—¥‡∂“«—≈¬å‡ª√’¬ß®“°‰¥§≈Õ‚√¡’‡∑π 250

ppm.  “¡“√∂„™â¶à“≈Ÿ°πÈ”¬ÿß≈“¬‰¥â 100% „πÀâÕß

ªØ‘∫—μ‘°“√ ·μàº≈°“√∑¥≈Õß„π∑’Ëπ’È°≈—∫æ∫«à“  “√

 °—¥¢Õß‡∂“«—≈¬å‡ª√’¬ß®“°‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 95% ∑—Èß

3 §«“¡‡¢â¡¢âπ “¡“√∂¶à“≈Ÿ°πÈ”¬ÿß≈“¬√–¬– 1 ‰¥â

100% §«“¡‡¢â¡¢âπ 300 ppm  “¡“√∂¶à“≈Ÿ°πÈ”¬ÿß

∑—Èß√–¬–∑’Ë 1 ·≈– 2 ‰¥â 100% ·≈–¶à“≈Ÿ°πÈ”¬ÿß≈“¬

√–¬–∑’Ë 3 ‰¥â 88.0% ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√∑¥≈Õß

¢Õß Toshikazu Sekine et al (1999)6 Rukachai-

sisrikul, V. et al. (2002)7 Mahabusara-kam, w.

et al. (2004)8 ·≈– Raoa, S.A. et al, (2007)9 ´÷Ëß

‰¥â∑¥≈Õß„™â Ethyl alcohol  °—¥≈”μâπ¢Õß‡∂“«—≈¬å

‡ª√’¬ß ‰¥â “√ biphenyl isoflavones „À¡à 6 ™π‘¥

™◊ËÕ derrisisoflavones A-F ·≈– isoflavones ∑’Ë

μ“√“ß∑’Ë 4 · ¥ß§à“‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π ·≈–√–¥—∫§«“¡§«“¡æ÷ßæÕ„®¢Õß™“«∫â“π∑’Ë√à«¡∑¥≈Õß ®”π«π 100

§π μàÕ°“√„™â “√ °—¥‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥¥â«¬·Õ≈°ÕŒÕ≈å 95% „π°“√°”®—¥≈Ÿ°πÈ”¬ÿß≈“¬

¢âÕ§«“¡ (xxxxx) SD √–¥—∫§«“¡æ÷ßæÕ„®

1. ¢—ÈπμÕπ/«‘∏’°“√≈–≈“¬ “√ °—¥ 1.20 0.410 πâÕ¬∑’Ë ÿ¥

2.  ’¢Õß “√ °—¥∑’Ë≈–≈“¬„π§√—Èß·√° 1.40 0.503 πâÕ¬∑’Ë ÿ¥

3.  ’¢Õß “√ °—¥∑’Ëμ°μ–°ÕπÀ≈—ß≈–≈“¬¿“¬„π 24 ™—Ë«‚¡ß 1.25 0.444 πâÕ¬∑’Ë ÿ¥

4. °≈‘Ëπ¢Õß “√ °—¥∑’Ë≈–≈“¬·≈â« 1.80 0.523 πâÕ¬

5. ƒ∑∏‘Ï¢Õß “√ °—¥„π°“√¶à“≈Ÿ°πÈ”¬ÿß≈“¬„Àâμ“¬¿“¬„π 24 ™—Ë«‚¡ß 2.90 1.165 ª“π°≈“ß

6. º≈°√–∑∫¢Õß “√ °—¥μàÕª≈“°‘π≈Ÿ°πÈ” 5.00 0.000 ¡“°∑’Ë ÿ¥

7. º≈°√–∑∫¢Õß “√ °—¥μàÕ«—™æ◊™·≈–®ÿ≈‘π∑√’¬å„ππÈ” 4.85 0.671 ¡“°∑’Ë ÿ¥

√«¡ 2.63 0.291 ª“π°≈“ß
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√Ÿâ®—°·≈â«Õ’° 6 ™π‘¥ ·≈–‰¥â∑”°“√«‘‡§√“–Àå

‚§√ß √â“ß∑“ß‡§¡’¢Õß “√‡À≈à“π’È‚¥¬‡∑§π‘§ Spectro-

scopic analyses  “√∑’Ëæ∫‡À≈à“π’È §◊Õ lupalbigenin,

scandinone, erysenegalensein E, lupinisol A,

lupinisoflavone G and 5,7,4 trihydroxy-6, 8-

diprenylisoflavone ·≈–¬—ßæ∫Õ’°«à“  “√‡À≈à“π’È¡’

§ÿ≥ ¡∫—μ‘ Anti-dermatophyte activity μàÕ Tri-

chophyton mentagrophytes ´÷Ëß “√‡À≈à“π’È

ÕÕ°ƒ∑∏‘ÏμàÕ°“√¬◊¥À¬ÿàπ¢Õß°≈â“¡‡π◊ÈÕ„π ‘Ëß¡’™’«‘μ

À≈“¬™π‘¥ ‚¥¬‡©æ“–„π§π æ∫«à“™à«¬∫√√‡∑“°“√

ª«¥‡¡◊ËÕ¬°≈â“¡‡π◊ÈÕ¥’ ‡∑’¬∫‡∑à “‰¥§≈Õøï·π§

(Diclonac) ´÷Ëß„™â√—°…“‚√§ª«¥À≈—ß·≈–ª«¥μ“¡¢âÕ

‰¥âº≈¥’10  “√‡À≈à“π’Èπà“®–¡’º≈∑”„Àâ°≈â“¡‡π◊ÈÕ¢Õß

≈Ÿ°πÈ”¬ÿß≈“¬¬◊¥·≈â«À¥‰¡à‰¥â À√◊ÕÀ¥·≈â«§≈“¬‰¡à‰¥â

Õ—π‡ªìπº≈„Àâ≈Ÿ°πÈ”¬ÿß≈“¬μ“¬„π∑’Ë ÿ¥

°“√∑¥≈Õß„πÀâÕßªØ‘∫—μ‘°“√‰¥âº≈°“√μ“¬

¢Õß≈Ÿ°πÈ”¬ÿß≈“¬ Ÿß ‚¥¬„™â§«“¡‡¢â¡¢âπ¢Õß “√ °—¥

‡∂“«—≈¬å‡ª√’¬ßμË”°«à“º≈°“√∑¥≈Õß„π¿“§ π“¡

∑—Èßπ’È‡ªìπ‡æ√“–„πÀâÕßªÆ‘∫—μ‘°“√„™âπÈ”°≈—Ëπ‡ªìπμ—«∑”

≈–≈“¬ ·μà„π¿“§ π“¡„™âπÈ”ª√–ª“·≈–πÈ”Ωπ´÷Ëß„π

·μà≈–æ◊Èπ∑’Ë§ÿ≥ ¡∫—μ‘¢ÕßπÈ”ª√–ª“·≈–πÈ”Ωπ‰¡à‡∑à“

°—π ∑”„ÀâμâÕß„™â§«“¡‡¢â¡¢âπ∑’Ë Ÿß¡“°∂÷ß 1,000 ppm.

„π¢≥–∑’Ë„πÀâÕßªØ‘∫—μ‘„™â‡æ’¬ß 300 ppm.

 à«π‡√◊ËÕß°“√‡ª√’¬∫‡∑’¬∫§à“¥—™π’≈Ÿ°πÈ”¬ÿß≈“¬

°àÕπ·≈–À≈—ß°“√∑¥≈Õß ́ ÷Ëß„™â‡°≥±å §à“ HI ≥10 μ“¡

¡“μ√∞“π¢Õß WHO ®÷ß®–∂◊Õ«à“ª≈Õ¥¿—¬®“°‚√§

‰¢â‡≈◊Õ¥ÕÕ° æ∫«à“À≈—ß°“√∑¥≈Õß„™â “√ °—¥

‡∂“«—≈¬å‡ª√’¬ß®”π«π 66 À≈—ß§“‡√◊Õπ ®“°°“√ ÿà¡„π

11 Õ”‡¿Õ¢Õß®—ßÀ«—¥‡æ™√∫Ÿ√≥å æ∫«à“À≈—ß°“√∑¥≈Õß

3 ‡¥◊Õπ §à“ HI, CI ·≈– BI ≈¥≈ßμË”°«à“°àÕπ

∑¥≈ÕßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫ 0.05 §◊Õ

°àÕπ°“√∑¥≈Õß¡’§à“ HI = 16.67, CI = 4.55 ·≈–

BI = 45.45 ·≈–À≈—ß°“√∑¥≈Õß¡’§à“ HI = 12.12,

CI = 3.03, BI = 30.30 ∂÷ß·¡â«à“ §à“ HI À≈—ß°“√

∑¥≈Õß ®–¡“°°«à“ 10 ´÷ËßÀ¡“¬∂÷ß«à“ ¬—ßÕ¬Ÿà„π

‡°≥±å∑’Ë‰¡àª≈Õ¥¿—¬®“°‚√§‰¢â‡≈◊Õ¥ÕÕ° ´÷ËßÕ“®‡°‘¥

®“°°“√„™â “√ °—¥‡∂“«—≈¬å‡ª√’¬ß‡¢â¡¢âπμË”‡°‘π‰ª

·≈–„™â‰¡à°«â“ß¢«“ß∑—Ë«∑ÿ°æ◊Èπ∑’Ë¢Õß11 Õ”‡¿Õ„π

®—ßÀ«—¥‡æ™√∫Ÿ√≥å ‡π◊ËÕß®“°‰¥â√—∫ß∫ª√–¡“≥„π°“√

«‘®—¬®”°—¥ Õ¬à“ß‰√°Áμ“¡º≈°“√∑¥≈Õßπ’È°ÁæÕ®–∫àß

™’È‰¥â«à“  “√ °—¥‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥¥â«¬‡Õ∑‘≈-

·Õ≈°ÕŒÕ≈å 95% π’È ¡’§ÿ≥ ¡∫—μ‘„π°“√ªÑÕß°—π·≈–

®”°—¥≈Ÿ°πÈ”¬ÿß≈“¬‰¥â ·μà¬—ß‰¡à “¡“√∂„™â‰¥âº≈¥’„π

√Ÿª¢Õß “√ °—¥À¬“∫  ¡§«√¡’°“√∑¥≈ÕßμàÕ¬Õ¥

ª√—∫ª√ÿß “√ °—¥‡∂“«—≈¬å‡ª√’¬ß„Àâ¡’ª√– ‘∑∏‘¿“æ

‡À¡“– ¡°—∫°“√„™âß“πμàÕ‰ª ‡™àπ „™â‡∑§π‘§ TCL

(∑‘π‡≈‡¬Õ√å§Õ≈—¡πå‚§√¡“‚∑°√“øøï) π”·ø°™—π (fac-

tions) μà“ßÊ ∑’Ë‰¥â‰ª∑¥ Õ∫°—∫¬ÿß≈“¬Õ’°§√—ÈßÀπ÷Ëß

·≈â«π” “√ °—¥∑’Ë‰¥â‰ª∑”°“√‡§≈◊Õ∫∫π‡¡Á¥∑√“¬

≈–‡Õ’¬¥·∑π∑’¡’øÕ  „™â‡ªìπ “√°”®—¥≈Ÿ°πÈ”¬ÿß≈“¬

·∑π ‡ªìπ°“√≈¥°“√π”‡¢â“ πÕ°®“°π’È §«√¡’°“√

‡æ‘Ë¡ “√‡ √‘¡ƒ∑∏‘ÏÕ◊ËπÊ ‡¢â“‰ª°—∫ “√ °—¥‡∂“«—≈¬å

‡ª√’¬ß¥â«¬ ‡™àπ√“° “¡ ‘∫À√◊ÕÀπÕπμ“¬Õ¬“°

‡æ◊ËÕ„Àâ¡’ª√– ‘∑∏‘¿“æ„π°“√¶à“≈Ÿ°πÈ”√–¬–∑’Ë 3 ·≈– 4

‰¥â Ÿß¢÷Èπ·≈–¶à“μ—«‚¡àß‰¥â¥â«¬ ‡æ√“–°“√¶à“≈Ÿ°πÈ”

¬ÿß≈“¬‡©æ“–√–¬–∑’Ë 1 ·≈– 2 ®–μâÕß„™â‡«≈“Õ’°

π“π°«à“®–∑”„Àâ§à“¥—™π’¬ÿß≈“¬≈¥≈ß®πÕ¬Ÿà„π‡°≥±å

∑’Ëª≈Õ¥¿—¬

 πÕ°®“°π’È °“√∑’Ë™“«∫â“πºŸâ√à«¡°“√∑¥≈Õß∑—Èß

100 §π ¡’§«“¡æ÷ßæÕ„®‡©≈’Ë¬„π√–¥—∫ ª“π°≈“ß

μË”°«à“‡°≥±å∑’Ëμ—Èß‰«â (√–¥—∫¡“°) Õ“®‡ªìπ‡æ√“–«à“

™“«∫â“π ‰¡à‡¢â“„®„π‡√◊ËÕß¢Õß√–∫∫π‘‡«» Àà«ß‚´à

Õ“À“√·≈– ‘Ëß·«¥≈âÕ¡‡ªìπæ‘… ·≈–μâÕß°“√‡ÀÁπ

≈Ÿ°πÈ”¬ÿßμ“¬ 100% ∑—π∑’ ®÷ß¬—ß‰¡àæÕ„®‡∑à“§«√ „π
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¢≥–∑’Ë “√∑’¡’øÕ  ´÷ËßÕß§å°“√Õπ“¡—¬‚≈°√—∫√Õß

·≈–°√–∑√«ß “∏“√≥ ÿ¢ª√–‡∑»‰∑¬·®°„Àâ

ª√–™“™π„™âªÑÕß°—π·≈–°”®—¥≈Ÿ°πÈ”¬ÿß≈“¬„π

ªí®®ÿ∫—π°Á‰¡à “¡“√∂∑”‰¥â 100% ‡™àπ°—π

¢âÕ¬ÿμ‘

°“√∑¥≈Õßπ’È¬—ßÀ“¢âÕ¬ÿμ‘‰¡à‰¥â ‡æ’¬ß·μà‰¥â¢âÕ

¡Ÿ≈‡∫◊ÈÕßμâπ«à“ “√ °—¥®“°‡∂“«—≈¬å ‡ª√’¬ß¥â«¬

‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 95% ¡’»—°¬¿“æ‡æ’¬ßæÕ∑’Ë®–„™â

‡ªìπ ¡ÿπ‰æ√™à«¬°”®—¥≈Ÿ°πÈ”¬ÿß≈“¬‰¥â ‰¡à‡ªìπ§«“¡

‡™◊ËÕ√–¥—∫¿Ÿ¡‘ªí≠≠“∑âÕß∂‘Ëπ∑’Ë¬—ß‰¡à¡’¢âÕ¡Ÿ≈∑’Ë‡ªìπ

«‘∑¬“»“ μ√å™à«¬¬◊π¬—π ∂â“¡’°“√»÷°…“«‘®—¬μàÕ¬Õ¥

Õ“® “¡“√∂„™âº≈‘μ¬“·≈–/À√◊Õ§√’¡‰≈à¬ÿß ·≈–‡¡◊ËÕ

∑”„Àâ∫√‘ ÿ∑∏‘Ï¬‘Ëß¢÷ÈπÕ“® “¡“√∂„™â‡§≈◊Õ∫‡¡Á¥∑√“¬

·∑π “√∑’¡’øÕ  „π°“√°”®—¥≈Ÿ°πÈ”¬ÿß≈“¬‰¥â„π

Õπ“§μ ‡π◊ËÕß®“° “√≈–≈“¬¢Õß‡∂“«—≈¬å‡ª√’¬ß‰¡à

‡ªìπæ‘…μàÕæ◊™·≈– —μ«åπÈ” ‰¡à¡’‚≈À–Àπ—°·≈–

 “√ª√–°Õ∫‰π‚μ√‡®πÕ—π‡ªìπ “√μ—Èßμâπ¢Õß “√°àÕ

¡–‡√Áß„π∏√√¡™“μ‘

°‘μμ‘°√√¡ª√–°“»

ß“π«‘®—¬π’È‰¥â∑ÿπß∫ª√–¡“≥·ºàπ¥‘πª√–®”ªï

2553 ª√–‡¿∑ºà“π°“√æ‘®“√≥“®“°  ”π—°ß“π§≥–

°√√¡°“√«‘®—¬·Ààß™“μ‘ («™.) ·≈–¢Õ¢Õ∫§ÿ≥ÀâÕß

ªØ‘∫—μ‘°“√«‘‡§√“–Àå§ÿ≥¿“æ ‘Ëß·«¥≈âÕ¡ (‰¥â¡“μ√∞“π

ISO 17025 : 2005)  ”π—°ß“π ‘Ëß·«¥≈âÕ¡¿“§∑’Ë 7

 √–∫ÿ√’ ∑’Ë°√ÿ≥“μ√«®«‘‡§√“–Àå§ÿ≥¿“æ¢Õß “√

≈–≈“¬‡∂“«—≈¬å‡ª√’¬ß ‚¥¬«‘∏’ AOAC
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Abstract

The effect of crude extract from Derris scandens (Roxb.) Benth. on Aedes aegypti larvaes
with community participation in Phetchabun province
Benchaporn Srisuvoramas*, Suwit Wunnasri*, Saowapa Chumanee*, Sonthaya Puengsiri*,
Jerasak Tappha†, Jarungjitr Tappha†, Nikom Jantaramungkorn‡

*Faculty of Science and Technology, Phetchabun Rajabhat University, †Vector Born Disease Control
Center 9.2, Phetchabun Province, ‡Faculty of Management Science, Phetchabun Rajabhat University

 This study used three experiments with crude extracts of Derris scandens (thaowanpriang
in Thai): first, using water crude extract; second, using dichloromethane crude extract; and third,
using 95% ethyl alcohol extract.  Three concentrations of D. scandens crude extracts were used in
each experiment, i.e. 200 ppm, 250 ppm and 300 ppm, respectively.  The study tested the crude
extract with four stages of Aedes aegypti larvae. It was found in laboratory that only the alcohol
extract of D. scandens had larvicidal effects on A. aegypti larvae; every concentration could kill
all (100%) of first-stage larvae.  The LC50 values were 250 ppm for second-stage larvae and 300
ppm for third-stage larvae.  All concentrations had no effect on fourth stage larvae.  With the
AOAC technique, it was found that D. scandens extract had no toxicity from any heavy metals
and carcinogens. When using the D. scandens extract in the field, it was found that the 250 ppm
solution could not kill any larvae, but the 1,000 ppm solution could kill 83.33% of larvae.  After
the field experiment, the Aedes larval indices (HI, CI and BI) dropped significantly (p = 0.05),
compared with before the experiment; and the people involved in the field experiment had a
moderate level of satisfaction with the results (x  x  x  x  x  = 2.63 ± 0.29).

Key words: Derris scandens (Roxb.) Benth.; Aedes aegypti larvae; participatory action research
(PAR)
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