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∫∑§—¥¬àÕ

°“√»÷°…“ª√‘¡“≥°“√≈¥≈ß¢Õß‡¡∑‚∏¡‘≈„πº—°§–πâ“‚¥¬°“√≈â“ß¥â«¬ “√≈–≈“¬¥à“ß∑—∫∑‘¡ (KMnO
4
)

·≈– “√≈–≈“¬·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å (Ca(OH)
2
) §«“¡‡¢â¡¢âπ 0, 0.01 ·≈– 0.1 ‡ªÕ√å‡ Á́πµå  ∑’ËÕÿ≥À¿Ÿ¡‘ 15,

30 ·≈– 45 Õß»“‡´≈‡´’¬  æ∫«à“ “√≈–≈“¬πÈ”¬“≈â“ßº—°·µà≈– ¿“«–¡’ª√– ‘∑∏‘¿“æ„π°“√≈¥ª√‘¡“≥‡¡∑‚∏¡‘≈

∑’Ë·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) ́ ÷Ëß “¡“√∂≈¥ª√‘¡“≥‡¡∑‚∏¡‘≈‰¥â„π™à«ß 16.22-70.67 ‡ªÕ√å‡´Áπµå

‚¥¬°“√≈â“ßº—°§–πâ“¥â«¬ “√≈–≈“¬ KMnO
4
 §«“¡‡¢â¡¢âπ 0.1 ‡ªÕ√å‡´Áπµå  ∑’ËÕÿ≥À¿Ÿ¡‘ 45 Õß»“‡´≈‡´’¬ 

 “¡“√∂≈¥ª√‘¡“≥‡¡∑‚∏¡‘≈‰¥â¡“°∑’Ë ÿ¥§◊Õ 70.67 ‡ªÕ√å‡ Á́πµå  à«π°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß§à“ pH ¢Õß “√

≈–≈“¬πÈ”¬“≈â“ßº—°∑’Ë ¿“«–µà“ß Ê æ∫«à“  “√≈–≈“¬ KMnO
4 
∑—Èß 3 §«“¡‡¢â¡¢âπ¡’ ¿“«–∑’Ë§àÕπ¢â“ß‡ªìπ°≈“ß  ́ ÷Ëß

µà“ß®“° “√≈–≈“¬ Ca(OH)
2
 ∑’Ë¡’ ¿“«–‡ªìπ¥à“ß ‚¥¬°“√‡ª≈’Ë¬π·ª≈ß§à“ pH ¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°°àÕπ

·≈–À≈—ß°“√≈â“ßº—°§–πâ“¡’°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  (p < 0.05)  à«π°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß

§à“ oxidation-reduction potential (ORP) ¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—° æ∫«à“ §à“ ORP ¢Õß “√≈–≈“¬

πÈ”¬“≈â“ßº—°¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) ‚¥¬°“√‡ª≈’Ë¬π·ª≈ß§à“ ORP ¢Õß “√≈–≈“¬

KMnO
4
 ¡’§à“ Ÿß°«à“ Ca(OH)

2
 ¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) ∑—Èß 2 §«“¡‡¢â¡¢âπ §◊Õ 0.01 ·≈– 0.1 ‡ªÕ√å‡ Á́πµå

πÕ°®“°π’È‡¡◊ËÕÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ∑”„Àâ§à“ ORP  Ÿß¢÷Èπ„π∑ÿ°™π‘¥·≈–√–¥—∫§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°

ABSTRACT

An†investigation of decreasing of methomyl content in Chinese-Kale by washing solutions was

carried  out. The solutions of potassium permanganate (KMnO
4
) and calcium hydroxide (Ca(OH)

2
) at the

concentrations of 0, 0.01 and 0.1% and temperature of 15, 30 and 45 oC were used for washing. It was

found that methomyl content of Chinese-Kale was significantly (p < 0.05) reduced in all treatment

solutions. The reduction of methomyl content was in the range of 16.22-70.67%. The optimal washing

condition for decreasing methomyl content in Chinese-kale was 0.1% KMnO
4
 at 45 oC, which reduced

methomyl quantity about 70.67%. The results showed that pH-values of all KMnO
4
 solutions were neutral
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∫∑π”

„π ¡—¬‚∫√“≥°“√‡°…µ√¢Õß‰∑¬‡ªìπ°“√

∑”‡æ◊ËÕ∫√‘‚¿§‡Õß¿“¬„π§√Õ∫§√—« ‚¥¬ à«π¡“°

®–Õ“»—¬∏√√¡™“µ‘  àßº≈„Àâº≈º≈‘µ∑’Ë‰¥â‰¡à¡“°·µà

‡°‘¥º≈°√–∑∫µàÕ ‘Ëß·«¥≈âÕ¡πâÕ¬ ´÷Ëßµà“ß°—∫ªí®®ÿ∫—π

‡π◊ËÕß®“°‚≈° ¡’§«“¡‡®√‘≠°â“«Àπâ“¡“°¢÷Èπ ¡’°“√

æ—≤π“§«“¡√Ÿâ∑“ß‡∑§‚π‚≈¬’Õ¬à“ßµàÕ‡π◊ËÕß‡™àπ‡¥’¬«

°—∫°“√‡æ‘Ë¡¢Õß®”π«πª√–™“°√∑”„Àâ‡°…µ√°√À≈“¬

ª√–‡∑»∑—Ë«‚≈°π‘¬¡„™â “√‡§¡’®”æ«°¬“¶à“·¡≈ß

„π°“√ªÑÕß°—π°“√‡¢â“∑”≈“¬¢Õß·¡≈ß §«∫§ÿ¡

°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™„Àâ‡ªìπª°µ‘·≈–™à«¬‡æ‘Ë¡

º≈º≈‘µ ∑”„Àâº≈µÕ∫·∑π Ÿß¢÷Èπ·µà°àÕ„Àâ‡°‘¥ªí≠À“

µà“ß Ê µ“¡¡“Õ¬à“ß¡“°¡“¬‰¥â·°à º≈°√–∑∫√–¬–¬“«

µàÕ ‘Ëß·«¥≈âÕ¡ ‡™àπ °“√µ°§â“ß¢Õß “√‡§¡’·≈–¬“¶à“

·¡≈ß„π ‘Ëß·«¥≈âÕ¡„π¥‘π πÈ” ·≈–Õ“°“» √«¡∂÷ß

„πÕ“À“√∑’Ë∫√‘‚¿§„π·µà≈–¡◊ÈÕ («—™√“, 2543; Shengye

et al., 2004; Chiung-Fen et al., 2008) ‚¥¬‡©æ“–

‡¡◊ËÕ¡’°“√ªπ‡ªóôÕπ„π·À≈àßπÈ”®–¡’§«“¡§ßµ—« Ÿß¡“°

µâÕß„™â‡«≈“π“π„π°“√ ≈“¬µ—« (Oller et al., 2006)

‚¥¬¬“¶à“·¡≈ß∑’Ëπ‘¬¡„™â°—π¡“°„πªí®®ÿ∫—π §◊Õ‡¡∑‚∏¡‘≈

(methomyl) ́ ÷Ëß‡ªìπ¬“¶à“·¡≈ß°≈ÿà¡§“√å∫“‡¡µ (»—°¥“,

2546) ‚¥¬ªí≠À“ à«π„À≠à‡°‘¥®“°‡°…µ√°√∫“ß√“¬

∑’Ë¢“¥§«“¡‡¢â“„®„π°“√„™â “√‡§¡’¥—ß°≈à“« ∑—Èß„π‡√◊ËÕß

¢Õßª√‘¡“≥∑’Ë„™â·≈–√–¬–‡«≈“„π°“√‡°Á∫‡°’Ë¬«À≈—ß®“°

°“√„™â¬“¶à“·¡≈ß ∑”„Àâ‡°‘¥°“√µ°§â“ß„πº≈‘µº≈

·≈– àßº≈µàÕ ÿ¢¿“æ¢ÕßºŸâ∫√‘‚¿§‰¥â ‚¥¬‡°…µ√°√

π‘¬¡„™â ¬“¶à“·¡≈ß°—∫º—°·≈–º≈‰¡â‚¥¬‡©æ“–

º—°§–πâ“´÷Ëß‡ªìπ º—°∑’Ëπ‘¬¡∫√‘‚¿§·≈–‡ªìπ∑’ËµâÕß°“√

¢Õßµ≈“¥¡“°„πªí®®ÿ∫—π (°√¡ àß‡ √‘¡°“√‡°…µ√,

2551) ª√–‡∑»‰∑¬¡’ ∂‘µ‘°“√π”‡¢â“ “√‡¡∑‚∏¡‘≈

‡æ‘Ë¡¢÷Èπ‚¥¬„πªï æ.». 2545 ¡’°“√π”‡¢â“ª√–¡“≥

693,977 °‘‚≈°√—¡ ·≈–„πªï æ.». 2550 æ∫«à“

¡’ª√‘¡“≥°“√π”‡¢â“‡æ‘Ë¡¢÷Èπª√–¡“≥ 2 ‡∑à“ §◊Õ

1,472,075 °‘‚≈°√—¡ (°√¡«‘™“°“√‡°…µ√, 2551)

¥—ßπ—Èπß“π«‘®—¬π’È®÷ß π„®»÷°…“«‘∏’°“√≈¥

ª√‘¡“≥‡¡∑‚∏¡‘≈„πº—°§–πâ“ ‚¥¬°“√„™â “√∑’ËÀ“

‰¥âßà“¬§◊Õ KMnO
4
 (¥à“ß∑—∫∑‘¡) ·≈– Ca(OH)

2

(πÈ”ªŸπ„ ) ÷́Ëß “¡“√∂π”‰ªª√–¬ÿ°µå„™â‰¥â®√‘ß°—∫

°“√¥”√ß™’«‘µª√–®”«—π

Õÿª°√≥å·≈–«‘∏’°“√«‘®—¬

1. °“√‡µ√’¬¡ “√≈–≈“¬¬“¶à“·¡≈ß

π” “√‡¡∑‚∏¡‘≈ (·≈π‡π∑ 40 ‡ªÕ√å‡ Á́πµå

SP, ∫√‘…—∑ §ŸªÕß∑å (ª√–‡∑»‰∑¬)) º ¡πÈ”„πÕ—µ√“ à«π

30 °√—¡µàÕπÌÈ“ 20 ≈‘µ√ µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ

´÷Ëß®–¡’√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‡¡∑‚∏¡‘≈‡∑à“°—∫ 600

ppm

2. °“√‡µ√’¬¡ “√≈–≈“¬πÈ”¬“≈â“ßº—°

≈–≈“¬¥à“ß∑—∫∑‘¡ (potassium permanganate,

KMnO
4
) ·≈–·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å (calcium

hydroxide, Ca(OH)
2
) „Àâ‰¥â§«“¡‡¢â¡¢âπ‡∑à“°—∫

0, 0.01 ·≈– 0.1 ‡ªÕ√å‡ Á́πµå µ“¡≈”¥—∫

3. °“√‡µ√’¬¡º—°§–πâ“ ”À√—∫°“√∑¥≈Õß

°“√‡µ√’¬¡º—°§–πâ“∑”‚¥¬ª≈Ÿ°º—°§–πâ“

¿“¬„µâ ¿“«–§«∫§ÿ¡„Àâ‡À¡◊Õπ°—πÀ¡¥∑—Èß·ª≈ß ‡™àπ

°“√„ÀâπÈ” ª√‘¡“≥· ß·¥¥ ‡ªìπµâπ ·≈–¡’°“√„Àâ¬“

while those of all Ca(OH)
2
 solutions were alkali. The pH values of the washing solutions changed

significantly (p < 0.05) after use. The data from oxidation-reduction potential (ORP) measurement

expressed that the ORP of the washing solutions was significantly (p < 0.05) different. The changes in

ORP of KMnO
4
 solutions were larger than those of Ca(OH)

2
 solutions at the concentrations of 0.01

and 0.1%. Moreover, the changes in ORP were increased with increasing temperature in all types and

concentrations of the washing solutions.

§” ”§—≠ : ‡¡∑‚∏¡‘≈  §–πâ“  °“√≈â“ßº—°

Key Words : Methomyl, Chinese-Kale, Vegetable wash
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¶à“·¡≈ß (‡¡∑‚∏¡‘≈) §«“¡‡¢â¡¢âπµ“¡∑’Ë∫√‘…—∑ºŸâº≈‘µ

·π–π” ´÷Ëß®–¡’√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‡¡∑‚∏¡‘≈ 600

ppm ∑ÿ° Ê 7 «—π®πº—°§–πâ“ ¡’Õ“¬ÿ‰¥â 45 «—π ·≈â«

∑”°“√µ—¥‡æ◊ËÕ∑”°“√∑¥≈ÕßÀ≈—ß®“°©’¥¬“¶à“·¡≈ß

§√—Èß ÿ¥∑â“¬‰¥â 3 «—π

4. °“√µ√«® Õ∫ª√– ‘∑∏‘¿“æ¢Õß “√

≈–≈“¬πÈ”¬“≈â“ßº—°

π”º—°§–πâ“∑’Ë ÿà¡¡“®“°·ª≈ßª≈Ÿ° ·∫àß‡ªìπ

18  à«π à«π≈– 1 °‘‚≈°√—¡ ·™à„π “√≈–≈“¬πÈ”¬“

≈â“ßº—° 2 ™π‘¥ §◊Õ  “√≈–≈“¬ KMnO
4
 ·≈– “√≈–≈“¬

Ca(OH)
2
  ∑’Ë¡’§«“¡‡¢â¡¢âπ 3 √–¥—∫§◊Õ 0, 0.01 ·≈–

0.1 ‡ªÕ√å‡´Áπµå √à«¡°—∫Õÿ≥À¿Ÿ¡‘ 3 √–¥—∫§◊Õ 15, 30

·≈– 45 Õß»“‡´≈‡´’¬  ‚¥¬·™à„πÕ—µ√“ à«πº—°µàÕ

 “√≈–≈“¬πÈ”¬“≈â“ßº—°‡ªìπ 1 µàÕ 15 (πÈ”Àπ—°µàÕ

ª√‘¡“µ√) π“π 15 π“∑’ ®“°π—Èππ”§–πâ“¡“≈â“ßºà“π

πÈ”‰À≈Õ’° 1 √Õ∫ (π“π 15 «‘π“∑’) º÷Ëß≈¡„Àâ·Àâß

(π“π 1 ™—Ë«‚¡ß) ·≈â«∑”°“√µ√«® Õ∫ª√– ‘∑∏‘¿“æ

¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°¥—ßπ’È

4.1 °“√≈¥≈ß¢Õßª√‘¡“≥‡¡∑‚∏¡‘≈

„πº—°§–πâ“

π”º—°§–πâ“ °àÕπ·≈–À≈—ß°“√≈â“ß¥â«¬

 “√≈–≈“¬πÈ”¬“≈â“ßº—°¡“∑”°“√ °—¥ ‚¥¬„™âµ—«Õ¬à“ß

º—°§–πâ“∑’Ë∫¥ªíòπ¡“·≈â« 20 °√—¡ ‡µ‘¡ “√≈–≈“¬

º ¡¢Õß‡¡∑∑“πÕ≈·≈–πÈ” (3:1 V/V) 160 ¡‘≈≈‘≈‘µ√

π”‰ªªíòπ „Àâ≈–‡Õ’¬¥¥â«¬ homogenizer ∑’Ë§«“¡‡√Á«√Õ∫

29,000 √Õ∫µàÕπ“∑’‡ªìπ‡«≈“ 3 π“∑’ °√Õßºà“π

°√–¥“…°√Õß Whatman ‡∫Õ√å 1 ‚¥¬„™â Buchner

funnel ™–∂â«¬∑’Ë„™âªíòπ√«¡∑—Èß à«π∑’Ëµ‘¥Õ¬Ÿà∫π°√–¥“…

°√Õß¥â«¬ “√≈–≈“¬º ¡‡¡∑“πÕ≈·≈–πÈ” 30 ¡‘≈≈‘≈‘µ√

π” “√≈–≈“¬∑’Ë°√Õß‰¥â„ à≈ß„π flat bottle flask ®“°

π—Èππ”‰ª√–‡À¬¿“¬„µâ·√ß¥—π ÿ≠≠“°“»∑’ËÕÿ≥À¿Ÿ¡‘

60 Õß»“‡´≈‡ ’́¬  ®π‡À≈◊Õª√‘¡“µ√ª√–¡“≥ 20

¡‘≈≈‘≈‘µ√ ∂à“¬ “√≈–≈“¬∑’Ë‡À≈◊Õ≈ß„π separatory

funnel ≈â“ß flat bottle flask ¥â«¬πÈ”°≈—Ëπ 5 ¡‘≈≈‘≈‘µ√

‡µ‘¡ potassium fluoride ·≈– ammonium chloride 8

·≈– 0.6 °√—¡µ“¡≈”¥—∫ ®“°π—Èπ °—¥¬“¶à“·¡≈ß‚¥¬

„™â dichloromethane  ª√‘¡“µ√ 50 ¡‘≈≈‘≈‘µ√ ·≈â«®÷ß

·¬° “√≈–≈“¬ à«π∑’Ë‡ªìπ dichloromethane ÕÕ° ‚¥¬

°√Õßºà“π anhydrous sodium sulphate 25 °√—¡ π” “√

≈–≈“¬∑’Ë°√Õß‰¥â‰ª√–‡À¬¿“¬„µâ·√ß¥—π ÿ≠≠“°“»∑’Ë

40 Õß»“‡´≈‡´’¬ ®π·Àâß ∑”°“√‡°Á∫µ—«Õ¬à“ß‚¥¬„™â

‡¡∑“πÕ≈ 6 ¡‘≈≈‘≈‘µ√ π”‰ª°√Õßºà“π syringe filter

¢π“¥ 0.45 ‰¡§√Õπ ·≈â«®÷ßπ”‰ª«‘‡§√“–Àåª√‘¡“≥

‡¡∑‚∏¡‘≈¥â«¬ ‡∑§π‘§ High Performance Liquid

Chromatography (HPLC) ‚¥¬ª√–¬ÿ°µå®“°«‘∏’°“√¢Õß

Ahmad. et al. (1995)

4.2 °“√‡ª≈’Ë¬π·ª≈ß§à“ pH ¢Õß “√

≈–≈“¬πÈ”¬“≈â“ßº—°

π” “√≈–≈“¬πÈ”¬“≈â“ßº—°„π¢âÕ∑’Ë 4.1

¡“∑”°“√«—¥§à“ pH ∑—Èß°àÕπ·≈–À≈—ß°“√≈â“ßº—°§–πâ“

¥â«¬‡§√◊ËÕß multimeter (√ÿàπ SevenMulti ∫√‘…—∑ Mettler

Toledo ª√–‡∑» Switzerland) ´÷Ëßµ‘¥µ—Èß°—∫ pH

electrodes (Inlab 409, Mettler Toledo) ª√–¬ÿ°µå

µ“¡«‘∏’°“√¢Õß Klinhom et al., (2008) ·≈–§”π«≥

À“§à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß pH ¢Õß “√≈–≈“¬πÈ”¬“

≈â“ßº—°

4.3 °“√‡ª≈’Ë¬π·ª≈ß§à“ Oxidation

Reduction Potential (ORP) ¢Õß “√≈–≈“¬πÈ”¬“

≈â“ßº—°

π” “√≈–≈“¬πÈ”¬“≈â“ßº—°„π¢âÕ∑’Ë 4.1

¡“∑”°“√«—¥§à“ ORP ∑—Èß°àÕπ·≈–À≈—ß°“√≈â“ßº—°§–πâ“

¥â«¬‡§√◊ËÕß multimeter (√ÿàπ SevenMulti ∫√‘…—∑ Mettler

Toledo ª√–‡∑» Switzerland) ´÷Ëßµ‘¥µ—Èß°—∫ ORP

electrodes (Inlab 503, Mettler Toledo) ª√–¬ÿ°µå

µ“¡«‘∏’°“√¢Õß Klinhom et al., (2008) ·≈–§”π«≥

À“§à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß ORP ¢Õß “√≈–≈“¬πÈ”¬“

≈â“ßº—°

5. °“√«“ß·ºπ°“√∑¥≈Õß

®—¥ ‘Ëß∑¥≈Õß·∫∫ Factorial „π·ºπ°“√

∑¥≈Õß·∫∫ Completely Randomized Design (2x3x3

Factorial Experiment in Completely Randomized

Design) ªí®®—¬·√°§◊Õ ™π‘¥¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°

2 ™π‘¥ ( “√≈–≈“¬ KMnO
4
 ·≈– “√≈–≈“¬ Ca(OH)

2
)

ªí®®—¬∑’Ë Õß§◊Õ §«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°

3 √–¥—∫ (0, 0.01 ·≈– 0.1 ‡ªÕ√å‡ Á́πµå) ªí®®—¬∑’Ë “¡

§◊ÕÕÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—° 3 √–¥—∫ (15,
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30 ·≈– 45 Õß»“‡´≈‡ ’́¬ ) ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬

‚¥¬«‘∏’ Duncanûs New Multiple Range Test (DMRT)

º≈·≈–«‘®“√≥åº≈°“√∑¥≈Õß

1. º≈¢Õß™π‘¥ §«“¡‡¢â¡¢âπ·≈–Õÿ≥À¿Ÿ¡‘

¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°µàÕª√‘¡“≥°“√≈¥≈ß¢Õß

‡¡∑‚∏¡‘≈„πº—°§–πâ“

°“√»÷°…“Õ—µ√“°“√≈¥≈ß¢Õß‡¡∑‚∏¡‘≈

„πº—°§–πâ“‚¥¬°“√≈â“ß¥â«¬ “√≈–≈“¬ KMnO
4
 ·≈–

 “√≈–≈“¬ Ca(OH)
2
 §«“¡‡¢â¡¢âπ 0, 0.01 ·≈– 0.1

‡ªÕ√å‡´Áπµå ∑’ËÕÿ≥À¿Ÿ¡‘ 15, 30 ·≈– 45 Õß»“‡´≈‡´’¬ 

· ¥ß„π¿“æ∑’Ë 1 æ∫«à“ ™π‘¥¢Õß “√≈–≈“¬πÈ”¬“

≈â“ßº—° ¡’º≈µàÕÕ—µ√“°“√≈¥≈ß¢Õß‡¡∑‚∏¡‘≈„π

º—°§–πâ“‚¥¬  “√≈–≈“¬ KMnO
4
 ¡’ª√– ‘∑∏‘¿“æ„π

°“√≈¥ª√‘¡“≥‡¡∑‚∏¡‘≈„πº—°§–πâ“‰¥â¥’°«à“ “√≈–≈“¬

Ca(OH)
2
 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)  à«π°“√

»÷°…“∂÷ß§«“¡‡¢â¡¢âπµàÕÕ—µ√“°“√≈¥≈ß¢Õß‡¡∑‚∏¡‘≈

„πº—°§–πâ“ æ∫«à“ ‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬

πÈ”¬“≈â“ßº—° Ÿß¢÷Èπ Õ—µ√“°“√≈¥≈ß¢Õß‡¡∑‚∏¡‘≈„π

º—°§–πâ“®–¡’·π«‚πâ¡ Ÿß¢÷Èπ (p<0.05) µ“¡‰ª¥â«¬

πÕ°®“°π’È¬—ßæ∫«à“Õÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°

¡’º≈µàÕÕ—µ√“°“√≈¥≈ß¢Õß‡¡∑‚∏¡‘≈„πº—°§–πâ“

‚¥¬ æ∫«à“ ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘ Ÿß¢÷ÈπÕ—µ√“°“√≈¥≈ß¢Õß

‡¡∑‚∏¡‘≈„πº—°§–πâ“®– Ÿß¢÷Èπ (p<0.05)

‡¡◊ËÕæ‘®“√≥“∂÷ß™π‘¥√à«¡°—∫§«“¡‡¢â¡¢âπ¢Õß

 “√≈–≈“¬πÈ”¬“≈â“ßº—°æ∫«à“ ªí®®—¬∑—Èß Õß¡’ªØ‘ —¡æ—π∏å

µàÕ°—π ‚¥¬‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬πÈ”¬“≈â“ß

º—°∑—Èß Õß™π‘¥‡æ‘Ë¡¢÷Èπ Õ—µ√“°“√≈¥≈ß¢Õß‡¡∑‚∏¡‘≈

„πº—°§–πâ“®–¡’·π«‚πâ¡ Ÿß¢÷Èπµ“¡‰ª¥â«¬ ·µàÕ—µ√“

°“√≈¥≈ß¢Õß‡¡∑‚∏¡‘≈¢Õß°“√≈â“ß¥â«¬ “√≈–≈“¬

KMnO
4
 ¡’Õ—µ√“°“√≈¥≈ß¡“°°«à“Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (p<0.05) ‡¡◊ËÕæ‘®“√≥“™π‘¥√à«¡°—∫Õÿ≥À¿Ÿ¡‘

¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°æ∫«à“ ªí®®—¬∑—Èß Õß¡’

ªØ‘ —¡æ—π∏åµàÕ°—π ‚¥¬Õÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬πÈ”¬“

≈â“ßº—° ∑—Èß Õß™π‘¥‡æ‘Ë¡¢÷ÈπÕ—µ√“°“√≈¥≈ß¢Õß‡¡∑‚∏¡‘≈

„πº—°§–πâ“®–‡æ‘Ë¡¢÷Èπµ“¡‰ª¥â«¬ ·µàÕ—µ√“°“√≈¥≈ß

¢Õß‡¡∑‚∏¡‘≈ ¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—° KMnO
4

¡’Õ—µ√“°“√≈¥≈ß∑’Ë¡“°°«à“ “√≈–≈“¬ Ca(OH)
2

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)  à«π°“√»÷°…“

§«“¡ —¡æ—π∏å√–À«à“ß§«“¡‡¢â¡¢âπ·≈–Õÿ≥À¿Ÿ¡‘¢Õß

 “√≈–≈“¬πÈ”¬“≈â“ßº—°æ∫«à“ ‡¡◊ËÕ§«“¡‡¢â¡¢âπ·≈–

Õÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°‡æ‘Ë¡¢÷ÈπÕ—µ√“

°“√≈¥≈ß¢Õß‡¡∑‚∏¡‘≈„πº—°§–πâ“ ®– Ÿß¢÷ÈπÕ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

‡¡◊ËÕæ‘®“√≥“∂÷ß™π‘¥√à«¡°—∫§«“¡‡¢â¡¢âπ·≈–

Õÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°æ∫«à“  “√≈–≈“¬

πÈ”¬“≈â“ßº—°·µà≈– ¿“«–¡’ª√– ‘∑∏‘¿“æ„π°“√≈¥

ª√‘¡“≥‡¡∑‚∏¡‘≈∑’Ë·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p<0.05) ÷́Ëß “¡“√∂≈¥ª√‘¡“≥‡¡∑‚∏¡‘≈‰¥â„π™à«ß

16.22-70.67 ‡ªÕ√å‡´Áπµå (¿“æ∑’Ë 1) ‚¥¬°“√≈â“ß

º—°§–πâ“¥â«¬ “√≈–≈“¬ KMnO
4
 §«“¡‡¢â¡¢âπ 0.1

‡ªÕ√å‡ Á́πµå∑’ËÕÿ≥À¿Ÿ¡‘ 45 Õß»“‡´≈‡ ’́¬   “¡“√∂

≈¥ª√‘¡“≥‡¡∑‚∏¡‘≈‰¥â¡“°∑’Ë ÿ¥§◊Õ 70.67 ‡ªÕ√å‡´Áπµå

·≈–¬—ßæ∫«à“º—°§–πâ“∑’Ë≈â“ß∑’ËÕÿ≥À¿Ÿ¡‘ 45 Õß»“‡´≈‡´’¬ 

„π∑ÿ°™π‘¥·≈–§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°

¡’·π«‚πâ¡¢Õßª√– ‘∑∏‘¿“æ„π°“√≈¥ª√‘¡“≥‡¡∑‚∏¡‘≈

¡“°∑’Ë ÿ¥√Õß≈ß¡“§◊Õ 30 ·≈– 15 Õß»“‡´≈‡ ’́¬ 

µ“¡≈”¥—∫  πÕ°®“°π’È¬—ßæ∫«à“ªí®®—¬∑—Èß 3 ¡’ªØ‘°‘√‘¬“

 —¡æ—π∏å°—π„π‡™‘ß∫«°§◊Õ‡¡◊ËÕ¡’°“√‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘·≈–

§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°ª√– ‘∑∏‘¿“æ

„π°“√≈¥ª√‘¡“≥‡¡∑‚∏¡‘≈®–¡’ Ÿß¢÷Èπ ÷́Ëßª°µ‘ KMnO
4

¡’§ÿ≥ ¡∫—µ‘‡ªìπ “√ÕÕ°´‘‰¥ ǻ∑’Ë¥’ (Lin et al., 2006)

¥—ßπ—Èπ KMnO
4
 ®÷ß‡°‘¥ªØ‘°√‘¬“√’¥—°™—π°—∫‡¡∑‚∑¡‘≈

‰¥â Ÿß  àßº≈„Àâ ‡¡∑‚∏¡‘≈ ‡°‘¥°“√ ≈“¬µ—«‰¥â¥’°«à“

Ca(OH)
2
 ÷́Ëß¡’§ÿ≥ ¡∫—µ‘‡ªìπ¥à“ß πÕ°®“°π’ÈÕÿ≥À¿Ÿ¡‘

°Á¡’º≈µàÕ°“√ ≈“¬µ—«¢Õß‡¡∑‚∏¡‘≈§◊Õ ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘

 Ÿß¢÷Èπ°“√ ≈“¬µ—«¢Õß‡¡∑‚∏¡‘≈®– Ÿß¢÷Èπ ‡π◊ËÕß®“°

§«“¡√âÕπ¡’º≈„π°“√‡√àßªØ‘°√‘¬“„Àâ‡°‘¥¡“°·≈–‡√Á«¢÷Èπ

( ÿ∏“∑‘æ¬å ·≈–§≥–, 2548) ∑”„Àâ°“√≈â“ßº—°∑’Ë

Õÿ≥À¿Ÿ¡‘ 45 Õß»“‡´≈‡´’¬  ®÷ß¡’·π«‚πâ¡°“√≈¥≈ß

¢Õß‡¡∑‚∏¡‘≈∑’Ë Ÿß°«à“∑’Ë 30 ·≈ 15 Õß»“‡´≈‡´’¬ 

µ“¡≈”¥—∫ ‡™àπ‡¥’¬«°—∫°√¡§«∫§ÿ¡¡≈æ‘… (2541)

‰¥â°≈à“««à“ªí®®—¬∑’Ë¡’º≈µàÕ°“√ ≈“¬µ—«¢Õß ‡¡∑‚∏¡‘≈

‰¥â·°à Õÿ≥À¿Ÿ¡‘∑’Ë Ÿß¢÷Èπ·≈– ¿“«–§«“¡‡ªìπ¥à“ß ÷́Ëß

 Õ¥§≈âÕß°—∫ Klinhom et al. (2008) ∑’Ë‰¥â»÷°…“∂÷ß

ª√– ‘∑∏‘¿“æ¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—° „π°“√≈¥
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ª√‘¡“≥ “√µ°§â“ß‡¡∑‚∏¡‘≈„πº—°§–πâ“ æ∫«à“°“√≈â“ß

º—°¥â«¬ KMnO
4
∑’Ë§«“¡‡¢â¡¢âπ 0.001 ‡ªÕ√å‡´Áπµå

 “¡“√∂≈¥ª√‘¡“≥¢Õß “√‡¡∑‚∏¡‘≈‰¥â¥’∑’Ë ÿ¥§◊Õ 47.57

‡ªÕ√å‡´Áπµå ∂—¥¡“§◊ÕºßøŸ ‡°≈◊Õ·°ß πÈ” â¡ “¬™Ÿ·≈–

πÈ”‡ª≈à“µ“¡≈”¥—∫ ‚¥¬ “¡“√∂≈¥ª√‘¡“≥‡¡∑‚∏¡‘≈

‰¥â‡©≈’Ë¬ 37.90-43.40 ‡ªÕ√å‡´Áπµå ®÷ßπ‘¬¡π”„™â‡ªìπ

®÷ßπ‘¬¡„™â KMnO4 ‡ªìπ¬“¶à“‡™◊ÈÕ‚√§·≈–„™â‡ªìπ

 “√∑”§«“¡ –Õ“¥‚¥¬‡©æ“–º—°·≈–º≈‰¡â (Klinhom

et al., 2008 ·≈– °Õß§«∫§ÿ¡«—µ∂ÿ‡ æµ‘¥  ”π—°ß“π

§≥–°√√¡°“√Õ“À“√·≈–¬“, 2548)

2. º≈¢Õß™π‘¥ §«“¡‡¢â¡¢âπ·≈–Õÿ≥À¿Ÿ¡‘

¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°µàÕ°“√‡ª≈’Ë¬π·ª≈ß

§à“ pH ¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°

°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß§à“ pH ¢Õß

 “√≈–≈“¬πÈ”¬“≈â“ßº—°æ∫«à“ ™π‘¥¢Õß “√≈–≈“¬

πÈ”¬“≈â“ßº—°¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß§à“ pH ¢Õß

 “√≈–≈“¬πÈ”¬“≈â“ßº—°Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p<0.05) ‚¥¬ “√≈–≈“¬πÈ”¬“≈â“ßº—° KMnO
4
 ¡’°“√

‡ª≈’Ë¬π·ª≈ß§à“ pH ¡“°°«à“  “√≈–≈“¬πÈ”¬“≈â“ßº—°

Ca(OH)
2
 ‚¥¬∑”„Àâ§à“ pH  Ÿß¢÷Èπ (‡ªìπ¥à“ß¡“°¢÷Èπ)

´÷Ëß§à“ pH ¢Õß KMnO
4
 Õ¬Ÿà„π™à«ß 7.49-8.51  à«π

Ca(OH)
2
 ¡’§à“ pH „π™à«ß 7.55-12.82 µ“¡≈”¥—∫

 à«π§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°¡’º≈µàÕ

°“√‡ª≈’Ë¬π·ª≈ß§à“ pH ¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°§◊Õ

‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°‡æ‘Ë¡¢÷Èπ

°“√‡ª≈’Ë¬π·ª≈ß pH ®–‡æ‘Ë¡¢÷Èπ (p<0.05) µ“¡‰ª¥â«¬

πÕ°®“°π’È¬—ßæ∫«à“Õÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°

¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß§à“ pH ¢Õß “√≈–≈“¬πÈ”¬“

≈â“ßº—°§◊Õ Õÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ°“√‡ª≈’Ë¬π·ª≈ß pH ‡æ‘Ë¡¢÷Èπ

(p<0.05) ‡™àπ°—π

‡¡◊ËÕæ‘®“√≥“∂÷ß™π‘¥√à«¡°—π§«“¡‡¢â¡¢âπ

¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°æ∫«à“ ªí®®—¬∑—Èß Õß¡’

ªØ‘ —¡æ—π∏åµàÕ°—π ‚¥¬ “√≈–≈“¬πÈ”¬“≈â“ßº—° KMnO
4

¡’°“√‡ª≈’Ë¬π·ª≈ß§à“ pH ¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°

 Ÿß°«à“ Ca(OH)
2
 ·≈–‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬

πÈ”¬“≈â“ßº—°‡æ‘Ë¡¢÷Èπ°“√‡ª≈’Ë¬π·ª≈ß§à“ pH ®–¡’

·π«‚πâ¡‡æ‘Ë¡¢÷Èπ (p<0.05) µàÕ¡“‡¡◊ËÕæ‘®“√≥“™π‘¥

√à«¡°—∫Õÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°æ∫«à“

ªí®®—¬∑—Èß Õß¡’ªØ‘ —¡æ—π∏åµàÕ°—π‚¥¬ “√≈–≈“¬πÈ”¬“

≈â“ßº—° KMnO
4
 ¡’°“√‡ª≈’Ë¬π·ª≈ß§à“ pH ¢Õß “√

≈–≈“¬πÈ”¬“≈â“ßº—° Ÿß°«à“ Ca(OH)
2
 ·≈–‡¡◊ËÕÕÿ≥À¿Ÿ¡‘

¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°‡æ‘Ë¡¢÷Èπ°“√‡ª≈’Ë¬π·ª≈ß

§à“ pH ®–¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ (p<0.05)  à«π°“√»÷°…“

§«“¡ —¡æ—π∏å√–À«à“ß§«“¡‡¢â¡¢âπ·≈–Õÿ≥À¿Ÿ¡‘¢Õß

 “√≈–≈“¬πÈ”¬“≈â“ßº—°æ∫«à“ ‡¡◊ËÕ§«“¡‡¢â¡¢âπ·≈–

Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”¬“≈â“ßº—°‡æ‘Ë¡ Ÿß¢÷Èπ°“√‡ª≈’Ë¬π·ª≈ß

§à“ pH ¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°°àÕπ·≈–À≈—ß°“√≈â“ß

¡’°“√‡ª≈’Ë¬π·ª≈ß Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p<0.05)

°“√»÷°…“∂÷ß™π‘¥√à«¡°—∫§«“¡‡¢â¡¢âπ·≈–

Õÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°æ∫«à“ ªí®®—¬∑—Èß 3

¡’ªØ‘ —¡æ—π∏åµàÕ°—π ‚¥¬‡¡◊ËÕÕÿ≥À¿Ÿ¡‘·≈–§«“¡‡¢â¡¢âπ

¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°∑—Èß Õß™π‘¥‡æ‘Ë¡¢÷Èπ°“√

‡ª≈’Ë¬π·ª≈ß¢Õß§à“ pH ¡’·π«‚πâ¡ Ÿß¢÷Èπµ“¡‰ª¥â«¬

‚¥¬ “√≈–≈“¬πÈ”¬“≈â“ßº—° KMnO
4
 §«“¡‡¢â¡¢âπ 0.1

‡ªÕ√å‡ Á́πµå Õÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬ 45 Õß»“‡´≈‡´’¬ 

¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“ pH  Ÿß ÿ¥ (p<0.05)

‡π◊ËÕß®“°„π°√–∫«π°“√≈â“ßº—°§–πâ“ KMnO
4
 ‰¥â

∑”°“√ÕÕ°´‘‰¥´å‡¡∑‚∏¡‘≈°≈“¬‡ªìπÕ– ‘́‚µ√‰π‰µ√≈å

(International Programme on Chemical Safety,

1995) ∑”„Àâ “√≈–≈“¬‡ªìπ¥à“ß¡“°¢÷Èπ·≈– àßº≈

„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß§à“ pH „Àâ Ÿß¢÷Èπ·≈– Ÿß°«à“

 “√≈–≈“¬ Ca(OH)
2
 πÕ°®“°π’È‡¡◊ËÕÕÿ≥À¿Ÿ¡‘¢Õß

 “√≈–≈“¬ Ÿß¢÷Èπ ∑”„Àâ°“√‡ª≈’Ë¬π·ª≈ß§à“ pH  Ÿß¢÷Èπ

‡π◊ËÕß®“°§«“¡√âÕπ¡’º≈„π°“√‡√àßªØ‘°‘√‘¬“„Àâ‡°‘¥‡√Á«

¢÷Èπ·≈–¡“°¢÷Èπ ( ÿ∏“∑‘æ¬å·≈–§≥–, 2548) ‚¥¬

§«“¡√âÕπ∑”Àπâ“∑’Ë‡ªìπµ—«‡√àß°“√ÕÕ°´‘‰¥´å‡¡∑‚∏¡‘≈

∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“√’¥—°™—π‰¥â¥’¢÷Èπ·≈–‡¡∑‚∏¡‘≈∂Ÿ°

‡ª≈’Ë¬π„Àâ‡ªìπÕ– ‘́‚µ√‰π‰µ√≈å¡“°¢÷Èπ  àßº≈µàÕ°“√

‡ª≈’Ë¬π·ª≈ß§à“ pH „π∑’Ë ÿ¥ ´÷Ëß Õ¥§≈âÕß°—∫ª√‘¡“≥

‡¡∑‚∏¡‘≈∑’Ë≈¥≈ß¡“°∑’Ë ÿ¥¥—ß¿“æ∑’Ë 1
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¿“æ∑’Ë 2 º≈¢Õß™π‘¥ §«“¡‡¢â¡¢âπ·≈–Õÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°µàÕ°“√‡ª≈’Ë¬π·ª≈ß§à“ pH ¢Õß

πÈ”¬“≈â“ßº—°

¿“æ∑’Ë 1 º≈¢Õß™π‘¥ §«“¡‡¢â¡¢âπ·≈–Õÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°µàÕ§à“Õ—µ√“°“√≈¥≈ß¢Õß‡¡∑‚∏¡‘≈

„πº—°§–πâ“

3. º≈¢Õß™π‘¥ §«“¡‡¢â¡¢âπ·≈–Õÿ≥À¿Ÿ¡‘

¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°µàÕ°“√‡ª≈’Ë¬π·ª≈ß§à“

Oxidation Reduction Potential (ORP) ¢Õß “√

≈–≈“¬πÈ”¬“≈â“ßº—°

°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß§à“ ORP ¢Õß

 “√≈–≈“¬πÈ”¬“≈â“ßº—°æ∫«à“ ™π‘¥ §«“¡‡¢â¡¢âπ

·≈–Õÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°¡’º≈µàÕ°“√

‡ª≈’Ë¬π·ª≈ß§à“ ORP Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p<0.05) ‚¥¬ “√≈–≈“¬ KMnO
4
 ¡’°“√‡ª≈’Ë¬π·ª≈ß

¢Õß§à“ ORP ¡“°°«à“ Ca(OH)
2
 (p<0.05) ́ ÷Ëß§à“ ORP

¢Õß KMnO
4
 Õ¬Ÿà„π™à«ß 342.97-657.97  à«π

Ca(OH)
2
 ¡’§à“ ORP „π™à«ß 38.53-464.55 µ“¡

≈”¥—∫ πÕ°®“°π’È‡¡◊ËÕ§«“¡‡¢â¡¢âπ·≈–Õÿ≥À¿Ÿ¡‘¢Õß

 “√≈–≈“¬πÈ”¬“≈â“ßº—°‡æ‘Ë¡ Ÿß¢÷Èπ°“√‡ª≈’Ë¬π·ª≈ß

¢Õß§à“ ORP °Á¡’·π«‚πâ¡ Ÿß¢÷Èπ‡™àπ°—π (p<0.05)
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‡¡◊ËÕæ‘®“√≥“∂÷ß™π‘¥√à«¡°—∫§«“¡‡¢â¡¢âπ

¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°æ∫«à“ ªí®®—¬∑—Èß Õß¡’

ªØ‘ —¡æ—π∏åµàÕ°—π ‚¥¬ “√≈–≈“¬πÈ”¬“≈â“ßº—° KMnO
4

∑’Ë¡’§«“¡‡¢â¡¢âπ Ÿß¢÷Èπ®–¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“ ORP

¡“°°«à“ “√≈–≈“¬πÈ”¬“≈â“ßº—° Ca(OH)
2
 (p<0.05)

·≈–‡¡◊ËÕæ‘®“√≥“∂÷ß™π‘¥√à«¡°—∫Õÿ≥À¿Ÿ¡‘°Áæ∫«à“‡ªìπ

‰ª„π∑”πÕß‡¥’¬«°—π°—∫™π‘¥√à«¡°—∫§«“¡‡¢â¡¢âπ§◊Õ

 “√≈–≈“¬πÈ”¬“≈â“ßº—° KMnO
4
 ∑’Ë¡’Õÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ®–

¡’§à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß ORP  Ÿß°«à“ “√≈–≈“¬

πÈ”¬“≈â“ßº—° Ca(OH)
2
 (p<0.05) πÕ°®“°π’È¬—ßæ∫«à“

‡¡◊ËÕ§«“¡‡¢â¡¢âπ·≈–Õÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬πÈ”¬“

≈â“ßº—°‡æ‘Ë¡¡“°¢÷Èπ°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“ ORP °Á®–

 Ÿß¡“°¢÷Èπ‡™àπ°—π (p<0.05)

‡¡◊ËÕ§«“¡‡¢â¡¢âπ·≈–Õÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬

πÈ”¬“≈â“ßº—°∑—Èß Õß™π‘¥‡æ‘Ë¡ Ÿß¢÷Èπ°“√‡ª≈’Ë¬π·ª≈ß

¢Õß§à“ ORP ¡’·π«‚πâ¡ Ÿß¢÷Èπ‡™àπ°—π (p<0.05) ·µà

Õ¬à“ß‰√°Áµ“¡ “√≈–≈“¬πÈ”¬“≈â“ßº—° KMnO
4
 §«“¡

‡¢â¡¢âπ 0.1 ‡ªÕ√å‡´Áπµå Õÿ≥À¿Ÿ¡‘ 45 Õß»“‡´≈‡´’¬ 

®–¡’°“√‡ª≈’Ë¬π·ª≈ß§à“ ORP  Ÿß∑’Ë ÿ¥Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (p<0.05) ‚¥¬ª°µ‘§à“ ORP ‡ªìπ§à“∑’Ë‡°’Ë¬«¢âÕß

°—∫ªØ‘°‘°√‘¬“ √’¥Õ°´åÀ√◊ÕªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π√’¥—°™—π

´÷Ëß‡ªìπ°“√«—¥§«“¡µà“ß»—°¬å‰øøÑ“∑’Ë‡°‘¥®“°°“√∂à“¬

‡∑Õ‘‡≈Á°µ√Õπ‚¥¬§à“ ORP ‡ªìπ‰¥â∑—Èß∫«°·≈–≈∫

∂â“‡ªìπ∫«°®–¡’§ÿ≥ ¡∫—µ‘‡ªìπµ—«ÕÕ° ‘́‰¥´å∂â“‡ªìπ≈∫

®–¡’§ÿ≥ ¡∫—µ‘‡ªìπµ—«√’¥‘«´å (Trevor, 2004) ·µà

KMnO
4
 ¡’§ÿ≥ ¡∫—µ‘‡ªìπ “√ÕÕ° ‘́‰¥ ǻ (Lin et al,

2006) ∑’Ë¥’°«à“ Ca(OH)
2
 ®÷ß∑”„Àâ KMnO

4
 ‡°‘¥

ªØ‘°‘√‘¬“√’¥—°™—Ëπ°—∫‡¡∑‚∏¡‘≈‰¥â¥’°«à“ Ca(OH)
2
 ‚¥¬„π

°√–∫«π°“√≈â“ßº—°§–πâ“ KMnO
4
 ‰¥â∑”°“√ÕÕ°´‘‰¥ ǻ

‡¡∑‚∏¡‘≈°≈“¬‡ªìπÕ– ‘́‚µ√‰π‰µ√≈å (International

Programme on Chemical Safety, 1995)  àßº≈„Àâ

À≈—ß®“°‡°‘¥ªØ‘°‘√‘¬“√’¥—°™—π§à“»—°¬å‰øøÑ“‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß„ÀâµË”≈ß·≈–¡’°“√‡ª≈’Ë¬π·ª≈ß¡“°°«à“

 “√≈–≈“¬ Ca(OH)
2
 πÕ°®“°π’È‡¡◊ËÕÿ≥À¿Ÿ¡‘¢Õß “√

≈–≈“¬ Ÿß¢÷Èπ∑”„Àâ°“√‡ª≈’Ë¬π·ª≈ß§à“ ORP ¡“°¢÷Èπ

‡π◊ËÕß®“°§«“¡√âÕπ¡’º≈„π°“√‡√àßªØ‘°‘√‘¬“„Àâ‡°‘¥

‡√Á«¢÷Èπ·≈–¡“°¢÷Èπ ( ÿ∏“∑‘æ¬å·≈–§≥–, 2548) ‚¥¬

§«“¡√âÕπ∑”Àπâ“∑’Ë‡ªìπµ—«‡√àß°“√ÕÕ°´‘‰¥´å‡¡∑‚∏¡‘≈

∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“√’¥—°™—π‰¥â¥’¢÷Èπ·≈–‡¡∑‚∏¡‘≈

∂Ÿ°‡ª≈’Ë¬π„Àâ‡ªìπÕ– ‘́‚µ√‰π‰µ√≈å¡“°¢÷Èπ  àßº≈µàÕ

°“√‡ª≈’Ë¬π·ª≈ß§à“ ORP „π∑’Ë ÿ¥ ´÷Ëß Õ¥§≈âÕß°—∫

¿“æ∑’Ë 1 ∑’Ë KMnO
4
 §«“¡‡¢â¡¢âπ 0.1 ‡ªÕ√å‡´Áπµå

Õÿ≥À¿Ÿ¡‘ 45 Õß»“‡´≈‡ ’́¬  ¡’ª√‘¡“≥°“√≈¥≈ß¢Õß

‡¡∑‚∏¡‘≈ Ÿß∑’Ë ÿ¥

 √ÿªº≈

‡¡◊ËÕ§«“¡‡¢â¡¢âπ·≈–Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”¬“≈â“ßº—°

∑—Èß Õß™π‘¥ (KMnO
4
 ·≈– Ca(OH)

2
)  Ÿß¢÷Èπ ª√‘¡“≥

°“√≈¥≈ß¢Õß‡¡∑‚∏¡‘≈®–‡æ‘Ë¡µ“¡‰ª¥â«¬ ‚¥¬ “√

≈–≈“¬ KMnO
4
 §«“¡‡¢â¡¢âπ 0.1 ‡ªÕ√å‡´ÁπµåÕÿ≥À¿Ÿ¡‘

¿“æ∑’Ë 3 º≈¢Õß™π‘¥ §«“¡‡¢â¡¢âπ·≈–Õÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬πÈ”¬“≈â“ßº—°µàÕ°“√‡ª≈’Ë¬π·ª≈ß§à“ ORP ¢Õß

πÈ”¬“≈â“ßº—°
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45 Õß»“‡´≈‡ ’́¬  ¡’ª√– ‘∑∏‘¿“æ„π°“√≈¥≈ß¢Õß
‡¡∑‚∏¡‘≈ Ÿß∑’Ë ÿ¥§◊Õ “¡“√∂≈¥ª√‘¡“≥‡¡∑‚∏¡‘≈‰¥â∂÷ß
70.67 ‡ªÕ√å‡´Áπµå (p<0.05)

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ »Ÿπ¬å àß‡ √‘¡·≈–µ√«® Õ∫
°“√º≈‘µµ“¡¡“µ√“π§«“¡ª≈Õ¥¿—¬∑“ßÕ“À“√ §≥–
«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬√“™¿—Ø
°”·æß‡æ™√ ∑’Ë‰¥â„Àâ°“√ π—∫ πÿπ¥â“π‡§√◊ËÕß¡◊Õ·≈–
Õÿª°√≥å«‘∑¬“»“ µ√å ”À√—∫°“√∑”ß“π«‘®—¬„π§√—Èßπ’È
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