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°“√‡ª√’¬∫‡∑’¬∫º≈¢Õß√’´“´Ÿ√‘π∑’Ë 1 ·≈– 3 ™—Ë«‚¡ß

°—∫®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥ ‚§‰≈øÕ√å¡ ·≈–‡´≈≈å‚´¡“µ‘°
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Abstract

Sophat Chawalkul*  Witaya Suriyasathaporn**

A COMPARISON OF RESAZURIN TEST SCORES ON MILK, AFTER

1 AND 3 HOURS AND COMPARING IT WITH TOTAL BACTERIA,

COLIFORM AND SOMATIC CELL COUNTS

The present study was conducted to compare results of a resazurin test on milk, scoring it after

1 hour and 3 hours and relating it to total bacterial count, coliform count and somatic cell counts.

Milk samples from the bulk tanks of 337 dairy farms in Amphur Muang and Kumpangsan, Nakhon

Pathom Province, were collected during October to December, 1998. Results from multiple regression

analyses showed that the resazurin test scored 1 hour later was associated only with the total

bacterial count (p < 0.05), but after 3 hours associations with total bacteria, coliform and somatic cell

counts were seen (p < 0.05). We conclude that a resazurin test scored after 3 hours gave a better result

than the test scored after 1 hour when judging total bacteria, coliform and somatic cell counts
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∫∑§—¥¬àÕ

‚ ¿—™¬å ™«“≈°ÿ≈* «‘∑¬“  ÿ√‘¬“ ∂“æ√**

°“√‡ª√’¬∫‡∑’¬∫º≈¢Õß√’´“´Ÿ√‘π∑’Ë 1 ·≈– 3 ™—Ë«‚¡ß°—∫®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥

‚§‰≈øÕ√å¡ ·≈–‡´≈≈å‚´¡“µ‘°

µ—«Õ¬à“ßπÈ”π¡∂Ÿ°‡°Á∫„π™à«ß‡¥◊Õπµÿ≈“§¡∂÷ß∏—π«“§¡ æ.». 2541 ®“°∂—ßπ¡¢Õßø“√å¡∑’Ë àßπ¡„Àâ  À°√≥å

‚§π¡Õ”‡¿Õ‡¡◊Õß·≈–Õ”‡¿Õ°”·æß· π ®—ßÀ«—¥π§√ª∞¡ ®”π«π 337 µ—«Õ¬à“ß ·≈– àßµ√«®„πÀâÕßªØ‘∫—µ‘°“√

¢Õß°Õß —µ«·æ∑¬å “∏“√≥ ÿ¢ °√¡ª»ÿ —µ«å ∑”°“√∑¥ Õ∫√’́ “´Ÿ√‘π ®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥ ‚§‰≈øÕ√å¡·∫§∑’‡√’¬

·≈–‡´≈≈å‚´¡“µ‘° º≈°“√«‘‡§√“–Àå‚¥¬ ¡°“√∂¥∂Õ¬æÀÿ§Ÿ≥‡™‘ß‡ âπµ√ßæ∫«à“ º≈∑¥ Õ∫√’´“ Ÿ́√‘π∑’Ë 1 ™—Ë«‚¡ß¡’

§«“¡ —¡æ—π∏å°—∫®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥‡æ’¬ßÕ¬à“ß‡¥’¬« (p < 0.05) „π¢≥–∑’Ë º≈∑¥ Õ∫√’´“´Ÿ√‘π∑’Ë 3 ™—Ë«‚¡ß¡’

§«“¡ —¡æ—π∏å°—∫®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥ ‚§‰≈øÕ√å¡·∫§∑’‡√’¬ ·≈–§à“‡´≈≈å‚´¡“µ‘° (p < 0.05) º≈°“√∑¥≈Õßπ’È

 √ÿª‰¥â«à“°“√∑¥ Õ∫√’´“´Ÿ√‘π∑’Ë 3 ™—Ë«‚¡ß “¡“√∂‡ªìπµ—«∫àß™’È¢Õß ÿ¢»“ µ√åπÈ”π¡‰¥â¥’°«à“°“√∑¥ Õ∫∑’Ë 1 ™—Ë«‚¡ß

§” ”§—≠ :   ÿ¢»“ µ√åπÈ”π¡  °“√∑¥ Õ∫√’´“´Ÿ√‘π ®”π«π·∫§∑’‡√’¬  §à“‡´≈≈å‚´¡“µ‘°

°“√‡ª≈’Ë¬π ’¢ÕßπÈ”π¡‚¥¬°“√ √â“ß‡ÕÁπ‰´¡å reductase

‡ªìπº≈„Àâ‡°‘¥°“√‡ª≈’Ë¬π ’®“° ’πÈ”‡ß‘π‡ªìπ ’¡à«ß  ’

lavender  ’™¡æŸ ·≈– ’¢“«„π∑’Ë ÿ¥ (Edmondson et al.,

1985) ´÷Ëß°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’‡°‘¥¢÷Èπ °“√√—∫´◊ÈÕ

πÈ”π¡¥‘∫®“° À°√≥å‚§π¡µ“¡‚§√ß°“√·ª√√Ÿª»Ÿπ¬å

√«∫√«¡πÈ”π¡¥‘∫ Õß§å°“√ àß‡ √‘¡°‘®°“√‚§π¡·Ààß

ª√–‡∑»‰∑¬ ¡’°“√°”Àπ¥¡“µ√∞“π¢Õß°“√∑¥ Õ∫

√’´“´Ÿ≈‘π ∑’Ë 1 ™¡. ‚¥¬¡’«—µ∂ÿª√– ß§åÀ≈—°‡æ◊ËÕµ√«®¥Ÿ

°“√ªπ‡ªóôÕπ‡∑à“π—Èπ Õ¬à“ß‰√°Áµ“¡ Fang et al. (1997)

æ∫«à“º≈°“√∑¥ Õ∫√’´“ Ÿ́√‘π¡’§«“¡ —¡æ—π∏å°—∫°“√

chemiluminescence ¢Õßπ‘«‚∑√øî≈‰¥â ´÷Ëß‡ªìπµ—««—¥

ª√– ‘∑∏‘¿“æ°“√∑”≈“¬‡™◊ÈÕ‚√§¢Õßπ‘«‚∑√øî≈„ππÈ”π¡

(Suriyasathaporn et al., 2000a) ¥—ßπ—Èπ®÷ß‡ªìπ‰ª‰¥â«à“

º≈∑¥ Õ∫√’´“´Ÿ≈‘πÕ“®¡’§«“¡ —¡æ—π∏å°—∫®”π«π‡´≈≈å

‚´¡“µ‘°∑’Ë Ÿß¢÷Èπ ®”π«π‡´≈≈å‚´¡“µ‘°∑’Ë Ÿß¢÷Èππ’È‡°‘¥®“°

∫∑π”

       „πÕÿµ “À°√√¡‚§π¡π—Èπ §ÿ≥ ¡∫—µ‘¢ÕßπÈ”π¡

¥‘∫∑’Ë¥’µâÕß –Õ“¥·≈–ª√“»®“°‡™◊ÈÕ‚√§ µ—«∫àß™’È¢Õß

 ÿ¢»“ µ√åπÈ”π¡∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ªπ‡ªóôÕπ ‰¥â·°à

®”π«π‡´≈≈å‚´¡“µ‘° ·∫§∑’‡√’¬∑—ÈßÀ¡¥ ·≈–‚§‰≈øÕ√å¡

·∫§∑’‡√’¬ ‡ªìπµâπ ∂Ÿ°„™â‡ªìπÕß§åª√–°Õ∫ ”§—≠„π°“√

°”Àπ¥¡“µ√∞“π¢Õß°“√√—∫´◊ÈÕ·≈–°“√°”Àπ¥√“§“

πÈ”π¡¥‘∫¢Õß»Ÿπ¬å√—∫πÈ”π¡¥‘∫µà“ß Ê ∑—Ë«ª√–‡∑» ( ÿ‡¡∏,

2540)

°“√∑¥ Õ∫√’´“ Ÿ́√‘π (resazurin test) ‡ªìπ°“√

∑¥ Õ∫™π‘¥ dye reduction test (Harding, 1995)

‚¥¬Õ“»—¬¢∫«π°“√¢Õß oxidation-reduction ®“°

metabolic action ¢Õß·∫§∑’‡√’¬„ππÈ”π¡ „™â∑¥ Õ∫

ª√‘¡“≥·∫§∑’‡√’¬„ππÈ”π¡∑“ßÕâÕ¡ ‚¥¬‰¡à§”π÷ß∂÷ß

™π‘¥¢Õß‡™◊ÈÕ‚√§ °“√∑¥ Õ∫√’´“´Ÿ√‘π‡ªìπ°“√µ√«®
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°“√‡§≈◊ËÕπ∑’Ë¢Õßπ‘«‚∑√øî≈‡¢â“¡“„π‡µâ“π¡∑’Ë‡°‘¥°“√

µ‘¥‡™◊ÈÕ (Suriyasathaporn et al., 2000a) „πªí®®ÿ∫—π

°“√ Ÿß¢÷Èπ¢Õß‡´≈≈å‚´¡“µ‘°∂Ÿ°„™â‡ªìπµ—«· ¥ß°“√‡°‘¥

‚√§‡µâ“π¡Õ—°‡ ∫·∫∫‰¡à· ¥ßÕ“°“√ (Suriyasathaporn

et al., 2000b) «—µ∂ÿª√– ß§å¢Õß°“√»÷°…“π’È‡æ◊ËÕÀ“§«“¡

 —¡æ—π∏å¢Õßº≈∑¥ Õ∫√’´“ Ÿ́√‘πµàÕ®”π«π·∫§∑’‡√’¬

∑—ÈßÀ¡¥ ‚§‰≈øÕ√å¡·∫§∑’‡√’¬ ·≈–‡´≈≈å‚´¡“µ‘°

‚¥¬‡æ‘Ë¡°“√∑¥ Õ∫∑’Ë 3 ™—Ë«‚¡ß‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√

∑¥ Õ∫¡“µ√∞“π∑’Ë 1 ™—Ë«‚¡ß

«— ¥ÿ·≈–«‘∏’°“√

µ—«Õ¬à“ßπÈ”π¡®“°∂—ßπ¡¢Õßø“√å¡∑’Ë àßπ¡„Àâ

 À°√≥å‚§π¡Õ”‡¿Õ‡¡◊Õß·≈–Õ”‡¿Õ°”·æß· π

®—ßÀ«—¥π§√ª∞¡ „π™à«ß‡¥◊Õπµÿ≈“§¡∂÷ß∏—π«“§¡ æ.».

2541 ∂Ÿ° ÿà¡‡°Á∫µ—«Õ¬à“ß≈– 300 ¡≈. „π¢«¥ª√“»®“°

‡™◊ÈÕ ÀàÕæ≈“ µ‘° 2 ™—Èπ √—¥¬“ßµ—Èß¢«¥‡°Á∫‰«â„ππÈ”·¢Áß

∑’ËÕÿ≥À¿Ÿ¡‘ 4o´. °àÕππ” àßµ√«®§ÿ≥¿“æπÈ”π¡„πÀâÕß

ªØ‘∫—µ‘°“√¢Õß°Õß —µ«·æ∑¬å “∏“√≥ ÿ¢ °√¡ª»ÿ —µ«å

°“√µ√«®À“®”π«π‡´≈≈å‚´¡“µ‘° «—¥‚¥¬„™â

‡§√◊ËÕß Fossomatic 5000 (Foss Electric A/S, Hillerd,

Denmark)

°“√µ√«®®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥ „πÕ“À“√

‡≈’È¬ß‡™◊ÈÕ (Standard Plate Count Method) ‚¥¬„™â

Õ“À“√‡≈’È¬ß‡™◊ÈÕ Standard Plate Count Agar (Oxoid®)

µ“¡«‘∏’°“√∑’Ë°”Àπ¥‰«â„π Standard Methods for the

Examination of Dairy Products (Houghtby, 1992) ¡’

«‘∏’°“√µ√«®¥—ßπ’È ¥Ÿ¥µ—«Õ¬à“ßπÈ”π¡„ à≈ß„πÀ≈Õ¥

∑¥≈Õß∑’Ë∫√√®ÿ 0.1% peptone water ∑’Ëπ÷Ëß¶à“‡™◊ÈÕ·≈â«

vortex πÈ”π¡·≈– diluent „Àâ‡¢â“°—π Õ—π„À¡à¥Ÿ¥ “√

≈–≈“¬πÈ”π¡ 1 ¡≈. „ à„π 0.1% peptone water À≈Õ¥

∂—¥‰ª®π‰¥â dilution §«“¡‡¢â¡¢âπ∑’Ë 10-4, 10-5, 10-6

·≈– 10-7 ‡ª≈’Ë¬π pipette ∑ÿ°§√—Èß∑’Ë∑”°“√‡®◊Õ®“ß ¥Ÿ¥

 “√ ≈–≈“¬πÈ”π¡ 1 ¡≈.„ à®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕµ“¡≈”¥—∫

‡∑Õ“À“√‡≈’È¬ß‡™◊ÈÕ≈ß„π®“π·°«àß®“πÕ“À“√ ∑‘Èß„Àâ«ÿâπ

Õ“À“√·¢Áßµ—« °≈—∫®“π„Àâ§«Ë”≈ß „ à„πµŸâ∫à¡ 32o´. ‡ªìπ

‡«≈“ 48 ™¡. À≈—ß®“°π—Èππ”¡“π—∫®”π«π®ÿ≈‘π∑√’¬å ‚¥¬

π—∫∑’Ëµ”·Àπàß‡ªìπ 1 ‚§‚≈π’ §Ÿ≥¥â«¬ dilution factor

„π∑’Ëπ’È§◊Õ 10-4, 10-5, 10-6 ·≈– 10-7 §◊Õ §Ÿ≥¥â«¬

10,000, 100,000, 1,000,000, ·≈– 10,000,000

µ“¡≈”¥—∫ √“¬ß“π‡ªìπ®”π«π‚§‚≈π’ µàÕπÈ”π¡ 1 ¡≈.

(cfu/ml)

°“√µ√«®®”π«π‚§‰≈øÕ√å¡·∫§∑’‡√’¬ „π

Õ“À“√‡≈’È¬ß‡™◊ÈÕ Violet Red Bile Glucose Agar (Oxoid®)

µ“¡«‘∏’°“√∑’Ë°”Àπ¥‰«â„π Standard Methods for the

Examination of Dairy Products (Christen, 1992)

´÷Ëß¡’«‘∏’°“√µ√«®¥—ßπ’È ¥Ÿ¥µ—«Õ¬à“ßπÈ”π¡„ à≈ß„πÀ≈Õ¥

∑¥≈Õß∑’Ë∫√√®ÿ 0.1% peptone water ∑’Ëπ÷Ëß¶à“‡™◊ÈÕ·≈â«

vortex πÈ”π¡·≈– diluent „Àâ‡¢â“°—π ¥Ÿ¥ “√≈–≈“¬πÈ”π¡

1 ¡≈. „ à„π 0.1% peptone water À≈Õ¥∂—¥‰ª®π‰¥â

dilution ∑’ËµâÕß°“√ ‡≈◊Õ°∑”∑’Ë§«“¡‡¢â¡¢âπ 10-2 ·≈–

10-3 ‡ª≈’Ë¬π pipette ∑ÿ°§√—Èß∑’Ë∑”°“√‡®◊Õ®“ß ¥Ÿ¥ “√

≈–≈“¬πÈ”π¡ 1 ¡≈.„ à®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕµ“¡≈”¥—∫

‡∑Õ“À“√‡≈’È¬ß‡™◊ÈÕ≈ß„π®“π·°«àß®“πÕ“À“√ ∑‘Èß„Àâ«ÿâπ

Õ“À“√·¢Áßµ—« °≈—∫®“π„Àâ§«Ë”≈ß „ à„πµŸâ∫à¡ 37o´.

‡ªìπ‡«≈“ 24 ™¡. À≈—ß®“°π—Èππ”¡“π—∫®”π«π®ÿ≈‘π∑√’¬å

‚¥¬π—∫∑’Ëµ”·Àπàß‡ªìπ 1 ‚§‚≈π’ §Ÿ≥¥â«¬ dilution

factor „π∑’Ëπ’È§◊Õ 10-2 ·≈– 10-3 §◊Õ§Ÿ≥¥â«¬ 100 ·≈–

1,000 µ“¡≈”¥—∫ √“¬ß“π‡ªìπ®”π«π‚§‚≈π’ µàÕπÈ”π¡

1 ¡≈.

°“√µ√«®«‘∏’∑¥ Õ∫√’´“´Ÿ√‘π µ“¡«‘∏’°“√∑’Ë

°”Àπ¥‰«â„π Standard Methods for the Examination

of Dairy Products (Edmondson, 1985) ∑”‰¥â‚¥¬‡µ√’¬¡

πÈ”¬“√’´“´Ÿ√‘π ´÷Ëß„™â‡¡Á¥ ’√’´“´Ÿ√‘π (resazurin tablets,

BDH) ≈–≈“¬„ππÈ”°≈—Ëπ´÷Ëßπ÷Ëß¶à“‡™◊ÈÕ 50 ¡≈. π” “√

≈–≈“¬√’́ “´Ÿ√‘π 1 ¡≈. „ àÀ≈Õ¥∑¥≈Õß∑’Ë¡’πÈ”π¡Õ¬Ÿà ªî¥

Ω“„Àâ·πàπ·≈â«‡¢¬à“ „ à„πÕà“ßπÈ”§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ 37o´.
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π”¢÷Èπ®“°Õà“ßπÈ”∑’Ë‡«≈“ 1 ·≈– 3 ™¡. ∫—π∑÷° ’∑’Ë “√

≈–≈“¬ ‚¥¬·∫àß‡ªìπ ’πÈ”‡ß‘π  ’·¥ß  ’™¡æŸ ·≈– ’¢“«

‚¥¬∑’Ë ’πÈ”‡ß‘πÀ¡“¬∂÷ß¡’®”π«π reduction πâÕ¬∑’Ë ÿ¥ ·≈–

 ’¢“«¡’ reduction  Ÿß∑’Ë ÿ¥ „Àâº≈°“√∑¥ Õ∫√’´“´Ÿ√‘π

‡ªìπ 0 1 2 ·≈– 3 µ“¡≈”¥—∫

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘ ®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥

‚§‰≈øÕ√å¡·∫§∑’‡√’¬ ·≈–‡´≈≈å‚´¡“µ‘° ‡ªìπ¢âÕ¡Ÿ≈

®”π«ππ—∫ ÷́Ëß¡’°“√°√–®“¬µ—«¢Õß¢âÕ¡Ÿ≈·∫∫‰¡àª°µ‘

(non-normal distribution À√◊Õ Poisson distribution)

¢âÕ¡Ÿ≈‡À≈à“π’È®÷ß∂Ÿ°·ª≈ß„Àâ¡’°“√°√–®“¬·∫∫ª°µ‘‚¥¬

°“√„ à§à“≈ÁÕ°°“≈‘∏÷¡ §«“¡ —¡æ—π∏å√–À«à“ß‡°√¥¢Õßº≈

∑¥ Õ∫√’´“ Ÿ́√‘π°—∫¢âÕ¡Ÿ≈∑—Èß “¡Õ¬à“ß∂Ÿ°«‘‡§√“–Àå‚¥¬

„™â ¡°“√∂¥∂Õ¬æÀÿ§Ÿ≥‡™‘ß‡ âπµ√ß (multiple regression

analysis) ‚¥¬§à“µ—«·ª√µ“¡ §◊Õ ‡°√¥¢Õßº≈∑¥ Õ∫

√’́ “´Ÿ√‘π ·≈–µ—«·ª√Õ‘ √– §◊Õ §à“≈ÁÕ°°“≈‘∏÷¡¢Õß¢âÕ¡Ÿ≈

∑—Èß “¡ ‡π◊ËÕß®“°¢âÕ¡Ÿ≈¡“®“° 2  À°√≥å ‚¥¬¢âÕ¡Ÿ≈

®“°·µà≈– À°√≥åÕ“®¡’§«“¡ —¡æ—π∏å¿“¬„π´÷Ëß‡ªìπ

¢âÕ®”°—¥¢Õß°“√«‘‡§√“–Àå„™â ¡°“√∂¥∂Õ¬æÀÿ§Ÿ≥

‡™‘ß‡ âπµ√ß·∫∫∏√√¡¥“ ¥—ßπ—Èπ®÷ß„™â°“√«‘‡§√“–Àå¢Õß

 ¡°“√∂¥∂Õ¬æÀÿ§Ÿ≥‡™‘ß‡ âπµ√ß ·∫∫«‘‡§√“–Àå¢âÕ¡Ÿ≈

´È”´âÕπ (repeated measurement analysis) (Littell

et al., 1996) §à“ p < 0.05 ∂Ÿ°„™â„π°“√°”Àπ¥«à“

ªí®®—¬µà“ßÊ ¡’§«“¡ —¡æ—π∏å°—∫º≈°“√∑¥ Õ∫√’´“´Ÿ√‘π

º≈

πÈ”π¡¥‘∫ 337 ·∫àß‡ªìπ 198 µ—«Õ¬à“ß‡°Á∫®“°

‡¢µÕ”‡¿Õ‡¡◊Õß ·≈– 139 µ—«Õ¬à“ß®“°‡¢µÕ”‡¿Õ

°”·æß· π §à“‡©≈’Ë¬∑“ß‡√¢“§≥‘µ (95% ™à«ß§«“¡

‡™◊ËÕ¡—Ëπ) ¢Õß®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥ ‚§‰≈øÕ√å¡

·∫§∑’‡√’¬ ·≈–‡´≈≈å‚´¡“µ‘° §◊Õ 337, 350 (285, 224-

399,002) cfu/ml, 348.4 (232.7-521.8) cfu/ml ·≈–

141.1 (121.2-164.3) x 1000 cells/ml µ“¡≈”¥—∫

®”π«πµ—«Õ¬à“ßº≈°“√∑¥ Õ∫√’´“ Ÿ́√‘π∑’Ë 1 ™¡. ∑’Ë∂Ÿ°

®—¥√–¥—∫‡ªìπ‡°√¥ 0, 1, 2 ·≈– 3 ‡∑à“°—∫ 191, 118,

19 ·≈– 5 µ—«Õ¬à“ßµ“¡≈”¥—∫ ·≈–∑’Ë 3 ™¡. ‡∑à“°—∫

132, 86, 69, ·≈– 46 µ—«Õ¬à“ßµ“¡≈”¥—∫

·ºπ¿Ÿ¡‘§«“¡ —¡æ—π∏å√–À«à“ßº≈∑¥ Õ∫√’́ “´Ÿ√‘π

∑’Ë 1 ·≈– 3 ™¡. ∂Ÿ°· ¥ß‰«â„π√Ÿª∑’Ë 1 °“√‡ª≈’Ë¬π·ª≈ß

‡°√¥¢Õßº≈∑¥ Õ∫√’´“´Ÿ√‘π∑’Ë 1 ™¡. ‡¡◊ËÕÕà“πº≈∑’Ë 3

™¡. ¡’ 2 ≈—°…≥– §◊Õ §ß∑’ËÀ√◊Õ¡’‡°√¥‡æ‘Ë¡¢÷Èπ‡∑à“π—Èπ

‚¥¬∑’Ë‡ªÕ√å‡´Áπµåº≈∑¥ Õ∫√’´“´Ÿ√‘π∑’Ë 1 ™¡. §◊Õ ‡°√¥

0, 1, 2 ·≈– 3 ´÷Ëß¬—ß§ß‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß‡°√¥‡¡◊ËÕ

∑¥ Õ∫∑’Ë 3 ™¡. §◊Õ 24, 37, 16 ·≈– 100%

µ“¡≈”¥—∫ ·≈–¡’‡ªÕ√å‡´Áπµå¢Õßº≈∑¥ Õ∫√’´“´Ÿ≈‘π∑’Ë

1 ™¡. §◊Õ ‡°√¥ 0, 1, 2 ·≈– 3 ∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß

‡°√¥∑’Ë‡æ‘Ë¡¢÷Èπ§◊Õ 76, 63, 84 ·≈– 0% µ“¡≈”¥—∫

‡¡◊ËÕ∑¥ Õ∫§«“¡ —¡æ—π∏å·¬°°—π‚¥¬ Pearson's

correlation (µ“√“ß∑’Ë 1) æ∫«à“º≈√’´“´Ÿ√‘π∑’Ë 1 ™¡. ¡’

§«“¡ —¡æ—π∏å°—∫®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥ (p = 0.45)

·≈–‚§‰≈øÕ√å¡·∫§∑’‡√’¬ (p = 0.15) „π¢≥–∑’Ëº≈∑’Ë 3

™¡. ¡’§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥·∫§∑’‡√’¬∑—ÈßÀ¡¥ (p =

0.55) ‚§‰≈øÕ√å¡·∫§∑’‡√’¬ (p = 0.43) ·≈–‡´≈≈å-

‚´¡“µ‘° (p = 0.16) ®“°§à“ (À√◊Õ§à“ Pearson's

correlation coefficient ÷́Ëß‡ªìπ§à“∫«° · ¥ß∂÷ß§«“¡

 —¡æ—π∏å„π∑‘»∑“ß‡¥’¬«°—π §◊Õ ‡¡◊ËÕ‡°√¥√’́ “´Ÿ√‘π‡æ‘Ë¡¢÷Èπ

∑”„Àâª√‘¡“≥·∫§∑’‡√’¬∑—ÈßÀ¡¥ ‚§‰≈øÕ√å¡·∫§∑’‡√’¬

À√◊Õ‡´≈≈å‚´¡“µ‘°¡’®”π«π‡æ‘Ë¡¢÷Èπ πÕ°®“°π’È¬—ßæ∫«à“

§à“·∫§∑’‡√’¬∑—ÈßÀ¡¥¡’§«“¡ —¡æ—π∏å°—∫‚§‰≈øÕ√å¡

·∫§∑’‡√’¬ ·≈–‚§‰≈øÕ√å¡·∫§∑’‡√’¬¡’§«“¡ —¡æ—π∏å°—∫

‡´≈≈å‚´¡“µ‘°

§«“¡ —¡æ—π∏å√–À«à“ßº≈°“√∑¥ Õ∫√’´“ Ÿ́√‘π∑’Ë

1 ·≈– 3 ™¡. °—∫ªí®®—¬∑—ÈßÀ¡¥‚¥¬„™â ¡°“√∂¥∂Õ¬

æÀÿ§Ÿ≥‡™‘ß‡ âπµ√ß· ¥ß‰«â„πµ“√“ß∑’Ë 2 æ∫«à“ º≈°“√

∑¥ Õ∫√’´“ Ÿ́√‘π∑’Ë 1 ™¡. ¡’§«“¡ —¡æ—π∏å°—∫®”π«π

·∫§∑’‡√’¬∑—ÈßÀ¡¥‡∑à“π—Èπ „π¢≥–∑’Ëº≈°“√∑¥ Õ∫

√’´“´Ÿ√‘π∑’Ë 3 ™¡. ¡’§«“¡ —¡æ—π∏å°—∫ªí®®—¬∑—Èß 3 Õ¬à“ß

¡’π—¬ ”§—≠
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µ“√“ß∑’Ë 1 Pearson's correlation1 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ßªí®®—¬ (¢âÕ¡Ÿ≈®“°∂—ßπÈ”π¡√«¡„π‡¢µ®—ßÀ«—¥

π§√ª∞¡ µ—Èß·µà‡¥◊Õπµÿ≈“§¡ ∂÷ß∏—π«“§¡ æ.». 2541)

ªí®®—¬                                              B          S.E.M.     Studentûs T-test      Pr < |T|

º≈°“√∑¥ Õ∫√’´“´Ÿ√‘π∑’Ë 1 ™—Ë«‚¡ß

·∫§∑’‡√’¬∑—ÈßÀ¡¥ 0.20 0.02 8.46 <0.001

‚§‰≈øÕ√å¡·∫§∑’‡√’¬ 0.02 0.01 -1.50 0.134

‡´≈≈å‚´¡“µ‘° 0.05 0.02 1.87 0.062

º≈°“√∑¥ Õ∫√’´“´Ÿ√‘π∑’Ë 3 ™—Ë«‚¡ß

·∫§∑’‡√’¬∑—ÈßÀ¡¥ 0.29 0.03 9.07 <0.001

‚§‰≈øÕ√å¡·∫§∑’‡√’¬ 0.05 0.01 4.14 <0.001

‡´≈≈å‚´¡“µ‘° 0.07 0.03 2.34 0.020

                           º≈√’´“´Ÿ√‘π
2

                    ·∫§∑’‡√’¬     ‚§‰≈øÕ√å¡

ªí®®—¬                          ∑’Ë 1 ™—Ë«‚¡ß     ∑’Ë 3 ™—Ë«‚¡ß          ∑—ÈßÀ¡¥
3

     ·∫§∑’‡√’¬
3

 ‡´≈≈å‚´¡“µ‘°
3

º≈√’́ “´Ÿ√‘π

∑’Ë 1 ™—Ë«‚¡ß 1.0

∑’Ë 3 ™—Ë«‚¡ß 0.55* 1.0

·∫§∑’‡√’¬∑—ÈßÀ¡¥ 0.45* 0.55* 1.0

‚§‰≈øÕ√å¡·∫§∑’‡√’¬ 0.15* 0.43* 0.45* 1.0

‡´≈≈å‚´¡“µ‘° 0.10 0.16* 0.04 0.15* 1.0

1 Pearsonûs correlation ‡ªìπ°“√«‘‡§√“–Àå‚¥¬∑’Ë‰¡à¡’°“√‡æ‘Ë¡ªí®®—¬°“√´È”´âÕπ¢Õß¢âÕ¡Ÿ≈
2 º≈√’´“´Ÿ√‘πµ“¡≈—°…≥– ’ §◊Õ πÈ”‡ß‘π ¡à«ß ™¡æŸ ·≈–„  ∂Ÿ°‡°√¥‡ªìπ 0 ∂÷ß 3 µ“¡≈”¥—∫
3 ¢âÕ¡Ÿ≈¢Õß ·∫§∑’‡√’¬∑—ÈßÀ¡¥ ‚§‰≈øÕ√å¡·∫§∑’‡√’¬ ·≈–‡´≈≈å‚´¡“µ‘°∂Ÿ°„ à§à“ logarithm „Àâ¡’≈—°…≥–°“√°√–®“¬

¢âÕ¡Ÿ≈‡ªìπ normal distribution

* p < 0.05

µ“√“ß∑’Ë 2 º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈·∫∫ ¡°“√∂¥∂Õ¬æÀÿ§Ÿ≥ · ¥ß§«“¡ —¡æ—π∏å√–À«à“ßº≈∑¥ Õ∫√’´“´Ÿ√‘πµàÕ

ªí®®—¬µà“ß Ê
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«‘®“√≥å

„π°“√»÷°…“À“§«“¡ —¡æ—π∏å√–À«à“ßº≈√’´“

´Ÿ≈‘πµàÕ ®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥ ‚§‰≈øÕ√å¡·∫§∑’‡√’¬

·≈–®”π«π‡´≈≈å‚´¡“µ‘° „π§√—Èßπ’È‰¥â√“¬ß“π§«“¡

 —¡æ—π∏å‡ªìπ 2 ≈—°…≥–§◊Õ §«“¡ —¡æ—π∏åÕ¬à“ßßà“¬‚¥¬

„™â Pearsonûs correlation ·≈–§«“¡ —¡æ—π∏å∑’Ë´—∫´âÕπ

‚¥¬„™â ¡°“√∂¥∂Õ¬æÀÿ§Ÿ≥‡™‘ß‡ âπµ√ßæ√âÕ¡°—∫

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈´È”´âÕπ °“√∑¥ Õ∫ªí®®—¬∑—Èß “¡

æ√âÕ¡°—π„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„π·∫∫∑’Ë Õß∑”„Àâ

ªí®®—¬∑’Ë¡’§«“¡ —¡æ—π∏å‚¥¬ÕâÕ¡ À√◊Õªí®®—¬∑’Ë‡ªìπ

confounder ∂Ÿ°°”®—¥ÕÕ°‰ª ¥—ßº≈°“√∑¥ Õ∫√’́ “´Ÿ√‘π∑’Ë

1 ™¡. ÷́Ëß§«“¡ —¡æ—π∏å‚¥¬µ√ßµàÕ®”π«π·∫§∑’‡√’¬

∑—ÈßÀ¡¥ (µ“√“ß∑’Ë 2) ·µà¡’§«“¡ —¡æ—π∏å‚¥¬ÕâÕ¡°—∫

‚§‰≈øÕ√å¡·∫§∑’‡√’¬ (µ“√“ß∑’Ë 1) ́ ÷Ëß§«“¡ —¡æ—π∏å‚¥¬

ÕâÕ¡π—Èπ‡°‘¥¢÷Èπ¡“®“°§«“¡ —¡æ—π∏å√–À«à“ß·∫§∑’‡√’¬

∑—ÈßÀ¡¥·≈–‚§‰≈øÕ√å¡·∫§∑’‡√’¬ (µ“√“ß∑’Ë 1)

º≈°“√∑¥ Õ∫√’´“´Ÿ√‘π∑’Ë 3 ™¡. π—Èπ¡’§«“¡

 —¡æ—π∏å‚¥¬µ√ß°—∫∑—Èß®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥ ‚§‰≈

øÕ√å¡·∫§∑’‡√’¬ ·≈–‡´≈≈å‚´¡“µ‘° ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°‡«≈“

∫à¡π“π¢÷Èπ∑”„Àâ·∫§∑’‡√’¬·≈–‡´≈≈å„ππÈ”π¡‡°‘¥ªØ‘°√‘¬“

reduction ¡“°¢÷Èπ ‚¥¬∑’Ë°“√‡ª≈’Ë¬π ’¢Õß√’´“´Ÿ√‘π¡’

¡“°¢÷Èπ (Edmondson et al., 1985) πÕ°®“°π’È‡¢“

¬—ßæ∫Õ’°«à“°“√∫à¡π“π¢÷Èπ∑”„Àâ “¡“√∂«—¥°“√‡ª≈’Ë¬π

·ª≈ß‡°√¥¢Õß°“√∑¥ Õ∫√’´“ Ÿ́√‘π®“°πÈ”π¡∑’Ë¡’‡´≈≈å

‚´¡“µ‘° Ÿß‰¥â ‡ªìπ‰ª‰¥â«à“°“√‡°‘¥ªØ‘°‘√‘¬“‡ª≈’Ë¬π ’

Õ“®‡°’Ë¬«¢âÕß°—∫°“√‡æ‘Ë¡¢∫«π°“√ chemiluminescence

¢Õßπ‘«‚∑√øî≈´÷Ëß¡’®”π«π¡“°¢÷Èπ (Fang et al., 1997)

√Ÿª∑’Ë 1 §«“¡ —¡æ—π∏å¢Õßº≈°“√∑¥ Õ∫√’´“´Ÿ≈‘π∑’Ë 1 ·≈– 3 ™¡. · ¥ß‚¥¬‡ªÕ√å‡´Áπµå¢Õßµ—«Õ¬à“ß∑’Ë¡’°“√‡ª≈’Ë¬π

·ª≈ß‡°√¥ ®“°º≈∑’ËÕà“π∑’Ë 1 ™¡. ‡¡◊ËÕÕà“πº≈∑’Ë 3 ™¡. ‚¥¬∑’Ëº≈∑¥ Õ∫√’´“´Ÿ√‘π∂Ÿ°·∫àß‡ªìπ ‡°√¥ 0 ∂÷ß 3 µ“¡ ’

∑’ËÕà“π§◊Õ  ’πÈ”‡ß‘π  ’·¥ß  ’™¡æŸ ·≈– ’„  µ“¡≈”¥—∫ º≈°“√∑¥ Õ∫√’´“´Ÿ√‘π∑’Ë 1 ™¡. ∑’Ë∂Ÿ°‡°√¥ 0 ∂÷ß 3 ¡’®”π«π

132, 86, 69 ·≈– 46 µ—«Õ¬à“ßµ“¡≈”¥—∫

º≈¢Õß°“√∑¥ Õ∫√’´“ Ÿ́√‘π ∑’Ë 1 ™—Ë«‚¡ß

‡°√¥ 1‡°√¥ 0 ‡°√¥ 2 ‡°√¥ 3

‡°√¥ 0 ‡°√¥ 1 ‡°√¥ 2 ‡°√¥ 3
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‡π◊ËÕß®“°°“√∑¥≈Õßπ’È‡ªìπ°“√∑¥≈Õß∑“ß¥â“π

√–∫“¥«‘∑¬“ ¡’°“√‡°Á∫µ—«Õ¬à“ß„π∑âÕß∑’Ë®√‘ß Ê °“√

∑¥≈Õßª√–‡¿∑π’È¡’¢âÕ¥’ §◊Õ °“√ –∑âÕπ„Àâ‡ÀÁπ§«“¡

‡ªìπ®√‘ß„π∑âÕß∑’Ë (Rothman, 1986) º≈¢Õß°“√‡°Á∫

µ—«Õ¬à“ß„π∑âÕß∑’Ë∑”„Àâ‡°‘¥º≈‡ ’¬§◊Õ‰¡à “¡“√∂§«∫

§ÿ¡ªí®®—¬¢â“ß‡§’¬ßµà“ßÊ‰¥â ¥—ß‡™àπ°“√∑¥≈Õß„πÀâÕß

ªØ‘∫—µ‘°“√∑’Ë “¡“√∂®”°—¥·≈–§«∫§ÿ¡ªí®®—¬¢â“ß‡§’¬ß

µà“ß Ê ®“° ¿“æ·«¥≈âÕ¡‰¥â‡ªìπÕ¬à“ß¥’ (Rothman

1986) °“√§«∫§ÿ¡ªí®®—¬¢â“ß‡§’¬ßµà“ßÊ „πß“π∑“ß

¥â“π√–∫“¥«‘∑¬“®”‡ªìπµâÕßÕ“»—¬«‘∏’∑“ß ∂‘µ‘ ‡ªìπ

‡§√◊ËÕß¡◊Õ™à«¬‡À≈◊Õ °“√«‘‡§√“–Àå‚¥¬«‘∏’ ¡°“√ ∂¥∂Õ¬

æÀÿ§Ÿ≥‡™‘ß‡ âπµ√ßæ√âÕ¡°—∫°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈´È”´âÕπ

∂◊Õ«à“‡ªìπ«‘∏’„À¡à∑’Ë™à«¬„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈À≈“¬

µ—«·ª√ ÷́Ë ß¡’°“√ ‡°Á∫¢âÕ¡Ÿ≈´È”´âÕπ„π·µà≈–°≈ÿà¡

ª√–™“°√‰¥â‡À¡“– ¡∑’Ë ÿ¥ (Littell et al., 1996)

∑¥≈Õßπ’È √ÿª‰¥â«à“ ‡«≈“∑’Ë‡À¡“– ¡ ”À√—∫°“√

∑¥ Õ∫√’´“´Ÿ√‘π ”À√—∫°“√µ√«®§ÿ≥¿“æπÈ”π¡§«√Õ¬Ÿà

∑’Ë‡«≈“ 3 ™¡. ÷́Ëß· ¥ßº≈¢Õß ÿ¢»“ µ√åπÈ”π¡‰¥â¥’°«à“

∑’Ë 1 ™¡. ‡π◊ËÕß®“°°“√¡’§«“¡ —¡æ—π∏å°—∫ ®”π«π

·∫§∑’‡√’¬∑—ÈßÀ¡¥ ‚§‰≈øÕ√å¡·∫§∑’‡√’¬ ·≈–®”π«π

‡´≈≈å‚´¡“µ‘°

°‘µµ‘°√√¡ª√–°“»

       ¢Õ¢Õ∫§ÿ≥  æ.≠. Õ√√∂¬“ ‡°’¬√µ‘ ÿπ∑√ °Õß

 —µ«·æ∑¬å “∏“√≥ ÿ¢ °√¡ª»ÿ —µ«å ∑’ËÕπÿ‡§√“–Àå„π

°“√µ√«®πÈ”π¡ π. æ.  ¡¬» Õ‘π∑√æ‘π π“¬ —µ«·æ∑¬å

8  ”π—°ß“πª»ÿ —µ«å‡¢µ 7 ∑’Ë ™à«¬‡°Á∫µ—«Õ¬à“ßπÈ”π¡ ·≈–
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