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ABSTRACT

The amount of aflatoxin M1 (AFM1) in milk using AflaTest-P column and Afla-M1 column was

compared. Fluorometer and high performance liquid chromatography (HPLC) were used as detectors for both

kinds of column. It was found that HPLC was appropriate for both types, resulting in a 78% recovery of 1

ppb spiked milk from AflaTest-P column and 86% for Afla-M1 column. However, using AflaTest-M as a

calibration standard, fluorometer was proven not to be appropriate for neither types of column.
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∫∑§—¥¬àÕ

°“√»÷°…“‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß

AflaTest-P column ·≈– Afla-M1 column „π°“√

«‘‡§√“–ÀåÀ“ª√‘¡“≥ aflatoxin M1 (AFM1) „ππÈ”π¡

‚¥¬„™â‡§√◊ËÕß fluorometer ·≈–‡§√◊ËÕß high perfor-

mance liquid chromatography (HPLC) ‡ªìπ‡§√◊ËÕß

µ√«®À“ª√‘¡“≥ æ∫«à“§Õ≈—¡πå∑—Èß Õß™π‘¥„Àâº≈¥’„π

°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ AFM1 „ππÈ”π¡‡¡◊ËÕ∑”°“√

µ√«®‚¥¬„™â‡§√◊ËÕß HPLC º≈°“√«‘‡§√“–ÀåπÈ”π¡∑’Ë¡’

 “√¡“µ√∞“π AFM1 ∑’Ë 1 ppb æ∫«à“ AflaTest-P

column  “¡“√∂µ√«®«‘‡§√“–Àå‰¥â√âÕ¬≈– 78 „π¢≥–∑’Ë

Afla-M1 column µ√«®‰¥â√âÕ¬≈– 86 ·µà‡¡◊ËÕ„™â‡§√◊ËÕß

fluorometer ‡ªìπ‡§√◊ËÕßµ√«®À“ª√‘¡“≥‚¥¬„™â AflaTest-

M ‡ªìπ “√¡“µ√∞“π„π°“√ª√—∫‡∑’¬∫‡æ◊ËÕ§”π«≥

ª√‘¡“≥ AFM1 æ∫«à“§Õ≈—¡πå∑—Èß Õß™π‘¥„Àâº≈°“√



«‘‡§√“–Àå‰¡à¥’

§”π”

ª√‘¡“≥ aflatoxin M1 (AFM1) ∑’Ëªπ‡ªóôÕπ„π

πÈ”π¡‡°‘¥®“°°“√∑’Ë —µ«å„ÀâπÈ”π¡ ÷́Ëß à«π„À≠àÀ¡“¬

∂÷ß‚§ °‘πÕ“À“√ —µ«å∑’Ë¡’ aflatoxin B1 (AFB1)

ªπ‡ªóôÕπ„πª√‘¡“≥ Ÿß ‡¡◊ËÕ AFB1 ‡¢â“ Ÿà√à“ß°“¬®–‡°‘¥

°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß‰¥â‡ªìπ metabolite À≈“¬

™π‘¥ ∫“ß à«π∂Ÿ° – ¡Õ¬Ÿà„π√à“ß°“¬ ∫“ß à«π∂Ÿ°¢—∫

ÕÕ°®“°√à“ß°“¬∑“ßÕÿ®®“√– ªí  “«– ·≈–∑“ßπÈ”π¡

™π‘¥∑’Ë¢—∫ÕÕ°∑“ßπÈ”π¡∑’Ë√Ÿâ®—°°—π‚¥¬∑—Ë«‰ª§◊Õ AFM1

´÷Ëß§‘¥‡ªìπ 1% ¢Õß ª√‘¡“≥ AFB1 ∑’Ë —µ«å‰¥â√—∫ (Van

Egmond, 1994) ‡π◊ËÕß®“° AFM1 ‡ªìπ “√°àÕ¡–‡√Áß

‡™àπ‡¥’¬«°—∫ AFB1 ·µà§«“¡√ÿπ·√ßπâÕ¬°«à“ ¥—ßπ—Èπ

„πªï§.». 1987 ª√–‡∑»µà“ßÊ√«¡∑—ÈßÀ¡¥ 14

ª√–‡∑»®÷ß‰¥â°”Àπ¥¡“µ√∞“πª√‘¡“≥ AFM1 ∑’Ë¬Õ¡

„Àâ¡’°“√ªπ‡ªóôÕπ„ππÈ”π¡·≈–º≈‘µ¿—≥±å®“°π¡ ‡™àπ

ª√–‡∑» Austria °”Àπ¥¡“µ√∞“π AFM1 „ππÈ”π¡

‰«â∑’Ë 0.05 ppb ª√–‡∑» À√—∞Õ‡¡√‘°“°”Àπ¥‰«â∑’Ë 0.5

ppb (Van Egmond, 1989) „π¢≥–∑’Ë¡“µ√∞“π “°≈

Codex ‡ πÕ„Àâ AFM1 ªπ‡ªóôÕπ„ππÈ”π¡‰¥â‰¡à‡°‘π

0.05 ppb (Codex, 1997)  ”À√—∫ª√–‡∑»‰∑¬¬—ß‰¡à¡’

ª√–°“»®“°°√–∑√«ß “∏“√≥ ÿ¢°”Àπ¥ª√‘¡“≥

AFM1 ∑’Ëªπ‡ªóôÕπ„ππÈ”π¡·≈–º≈‘µ¿—≥±å

®–‡ÀÁπ‰¥â«à“ª√‘¡“≥ AFM1 ∑’Ë¬Õ¡„Àâ¡’°“√ªπ

‡ªóôÕπ„ππÈ”π¡¡’ª√‘¡“≥πâÕ¬¡“° ‡¡◊ËÕ‡∑’¬∫°—∫

ª√‘¡“≥√«¡¢Õß aflatoxin B1, B2, G1 ·≈– G2 ´÷Ëß

¬Õ¡„Àâ¡’°“√ªπ‡ªóôÕπ„πÕ“À“√‰¥â‰¡à‡°‘π 20 ppb (µg/

kg) (°√–∑√«ß “∏“√≥ ÿ¢, 2529) «‘∏’°“√∑’Ë„™â„π°“√

«‘‡§√“–ÀåÀ“ AFM1 „ππÈ”π¡®”‡ªìπµâÕß¡’§«“¡‰« Ÿß

ªí®®ÿ∫—π‰¥â¡’°“√æ—≤π“«‘∏’«‘‡§√“–ÀåÀ“ª√‘¡“≥ aflatoxins

„πµ—«Õ¬à“ßµà“ßÊ‰¥â·°à ∂—Ë«≈‘ ß ¢â“«‚æ¥ π¡·≈–

º≈‘µ¿—≥±å ‡ªìπµâπ ‚¥¬§”π÷ß∂÷ß §«“¡ –¥«°√«¥‡√Á«

§«“¡∂Ÿ°µâÕß·¡àπ¬” ·≈–°“√„™â “√‡§¡’Õ¬à“ß

ª√–À¬—¥„π°“√«‘‡§√“–Àå ∑”„Àâ¡’°“√π”À≈—°°“√∑“ß

immunology ¡“ª√–¬ÿ°µå‚¥¬∑”‡ªìπ immunoaffinity

column ́ ÷Ëß¿“¬„π§Õ≈—¡πå ®–∫√√®ÿ “√æ«° sepharose

∑’Ë¡’ specific antibodies ‡™◊ËÕ¡µ‘¥Õ¬Ÿà ”À√—∫®—∫°—∫ Afla-

toxins ́ ÷Ëß‡ªìπ antigen ‡°‘¥‡ªìπ antibody-antigen complex

À≈— °°“√¥— ß°≈à “ «¡’ª√–‚¬™πå „π¢—È πµÕπ°“√

 °—¥·≈–°“√∑”„Àâ∫√‘ ÿ∑∏‘Ï °≈à“«§◊Õ‡¡◊ËÕπ”µ—«∑”

≈–≈“¬ª√–‡¿∑∑’Ë¡’πÈ”‡ªìπ à«πº ¡ ‡™àπ MeOH : water

(80:20)  °—¥ aflatoxins ÕÕ°®“°µ—«Õ¬à“ß·≈â«∑”„Àâ

∫√‘ ÿ∑∏‘Ï‚¥¬π” “√ °—¥¥—ß°≈à“«ºà“π≈ß Ÿà§Õ≈—¡πå

aflatoxins ®–∂Ÿ°®—∫Õ¬Ÿà„π§Õ≈—¡πå  “√Õ◊ËπÊ®–∂Ÿ°

≈â“ßÕÕ°®“°§Õ≈—¡πå¥â«¬πÈ”·≈–À√◊Õµ—«∑”≈–≈“¬∑’Ë¡’

πÈ”‡ªìπ à«πº ¡ À≈—ß®“°π—Èπ aflatoxins ∑’Ë∂Ÿ°®—∫Õ¬Ÿà

„π§Õ≈—¡πå®–∂Ÿ°™–ÕÕ°®“°§Õ≈—¡πå¥â«¬µ—«∑”≈–≈“¬∑’Ë¡’

methanol ·≈–À√◊Õ acetonitrile ‡ªìπÀ≈—° ·≈â«π”

 “√ °—¥∫√‘ ÿ∑∏‘Ï∑’Ë‰¥â‰ªÀ“ª√‘¡“≥ aflatoxins ‚¥¬«‘∏’

HPLC ́ ÷Ëß«‘∏’°“√¥—ß°≈à“« International Dairy Federation

‰¥â°”Àπ¥„Àâ‡ªìπ«‘∏’¡“µ√∞“π ”À√—∫∑”°“√«‘‡§√“–Àå

À“ª√‘¡“≥ AFM1 „ππÈ”π¡·≈–π¡ºß ‚¥¬„™â

immunoaffinity column „π°“√∑”„Àâ AFM1 ∑’Ë °—¥

‰¥â®“°µ—«Õ¬à“ß¡’§«“¡∫√‘ ÿ∑∏‘Ï·≈–À“ª√‘¡“≥ AFM1

‚¥¬„™â‡§√◊ËÕß HPLC (International IDF standard,

1995) ÀâÕßªØ‘∫—µ‘°“√∫“ß·Ààß„™â«‘∏’¥—ß°≈à“«À“ª√‘¡“≥

AFM1 ‚¥¬„™â‡§√◊ËÕß fluorometer ·≈–¡’ AflaTest-M

‡ªìπ “√¡“µ√∞“π„π°“√ª√—∫‡∑’¬∫‡§√◊ËÕß¡◊Õ (AflaTest

instruction manual, 1997)

°“√»÷°…“π’È‰¥âπ” immunoaffinity column 2

™π‘¥ ¡“„™â„π¢—ÈπµÕπ°“√ °—¥·≈–°“√∑”„Àâ∫√‘ ÿ∑∏‘Ï

¢Õß AFM1 ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ„π°“√

«‘‡§√“–ÀåÀ“ª√‘¡“≥ AFM1 ∑’Ëªπ‡ªóôÕπ„ππÈ”π¡ ¬Ÿ ‡Õ™

∑’ ‚¥¬„™â‡§√◊ËÕß¡◊Õ«‘‡§√“–Àå 2 ™π‘¥§◊Õ HPLC ·≈–

fluorometer
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Õÿª°√≥å·≈–«‘∏’°“√

1. °“√‡µ√’¬¡ “√¡“µ√∞“π AFM1 ·≈–

°“√‡µ√’¬¡µ—«Õ¬à“ß∑’Ë spiked AFM1

1.1 ‡µ√’¬¡ “√≈–≈“¬¡“µ√∞“π AFM1

„π “√≈–≈“¬º ¡¢Õß MeOH:CH3CN (2:3) ∑’Ë§«“¡

‡¢â¡¢âπ 1.0 µg/ml  ”À√—∫ spiked ≈ß„πµ—«Õ¬à“ß

πÈ”π¡‚¥¬„ àª√‘¡“µ√ 50 µl „ππÈ”π¡ 50 ml ‡æ◊ËÕ„Àâ

‰¥â°“√ªπ‡ªóôÕπ¢Õß AFM1 ∑’Ë 1 ppb

1.2 ‡µ√’¬¡ “√≈–≈“¬¡“µ√∞“π AFM1

∑’Ë§«“¡‡¢â¡¢âπ 0.05 µg/ml  ”À√—∫ spiked ≈ß„π

µ—«Õ¬à“ßπÈ”π¡‚¥¬„ àª√‘¡“µ√ 10, 30, 50, 80 ·≈– 100

µl „ππÈ”π¡ 50 ml ‡æ◊ËÕ„Àâ‰¥â°“√ªπ‡ªóôÕπ¢Õß AFM1

∑’Ë 0.01, 0.03, 0.05, 0.08, ·≈– 0.10 ppb

1.3 ‡µ√’¬¡ “√≈–≈“¬¡“µ√∞“π AFM1

∑’Ë§«“¡‡¢â¡¢âπ 0.05 µg/ml  ”À√—∫°“√«‘‡§√“–ÀåÀ“

ª√‘¡“≥ AFM1 ¥â«¬«‘∏’ HPLC ª√‘¡“µ√∑’Ë„™â©’¥§◊Õ 10

µl ‚¥¬ AFM1 ®–ÕÕ°¡“∑’Ë‡«≈“ª√–¡“≥ 8-10 π“∑’

2. °“√ calibration ‡§√◊ËÕß fluorometer ·≈–

°“√‡µ√’¬¡πÈ”¬“ ”À√—∫∑¥ Õ∫

2.1 ∑”°“√ calibrate ‡§√◊ËÕß fluorometer

series 4 ¥â«¬ AflaTest-M calibration standard µ“¡

«‘∏’°“√∑’Ë∫Õ°„π AflaTest instruction manual ‡¡◊ËÕ

∑”°“√ calibrate ·≈â«¢«¥∑’Ë¡’©≈“° ’‡¢’¬«Õà“π§à“‰¥â

-0.10 ¢«¥∑’Ë¡’©≈“° ’·¥ßÕà“π§à“‰¥â 2.0 ·≈–¢«¥∑’Ë¡’

©≈“° ’‡À≈◊ÕßÕà“π§à“‰¥â„π™à«ß 0.8-1.2 π—Ëπ§◊Õ

‡§√◊ËÕß¡◊ÕÕ¬Ÿà„π ¿“æ∑’Ëæ√âÕ¡„™âß“π‰¥â

2.2 ∑”°“√‡µ√’¬¡πÈ”¬“ AflaTest

developer ‚¥¬‡®◊Õ®“ß¥â«¬πÈ”„πÕ—µ√“ à«π 1:9 ·≈â«

‡°Á∫„π∑’Ë¡◊¥

2.3 ∑”°“√‡µ√’¬¡πÈ”¬“ MeOH : water

∑’ËÕ—µ√“ à«π 1:9 ·≈– 8:2, πÈ”¬“ CH3CN:MeOH ∑’Ë

Õ—µ√“ à«π 3:2 ‚¥¬‡¡◊ËÕπ”πÈ”¬“·µà≈–™π‘¥∑’Ë

‡µ√’¬¡‰¥â¡“º ¡°—∫πÈ”¬“ developer ∑’Ë‡µ√’¬¡‰¥â®“°

¢âÕ 2.2 „πÕ—µ√“ à«π 1:1 ·≈â«µâÕßÕà“π§à“‰¥â»Ÿπ¬å®“°

‡§√◊ËÕß fluorometer ®÷ß “¡“√∂π”πÈ”¬“¥—ß°≈à“«‰ª„™â

„π°“√«‘‡§√“–Àå

2.4 π” “√≈–≈“¬¡“µ√∞“π AFM1

§«“¡‡¢â¡¢âπ 0.1 µg/ml ¡“„ à„π cuvette 2 À≈Õ¥

‚¥¬„ àÀ≈Õ¥∑’ËÀπ÷Ëßª√‘¡“µ√ 20 µl ·≈–À≈Õ¥∑’Ë Õß

40 µl ‡µ‘¡πÈ”¬“º ¡¢Õß MeOH : water (8:2) ª√‘¡“µ√

980 µl ·≈– 1960 µl ≈ß„πÀ≈Õ¥∑’ËÀπ÷Ëß·≈–∑’Ë Õß

µ“¡≈”¥—∫ ‡æ◊ËÕ„Àâ‰¥â§«“¡‡¢â¡¢âπ 2 ng/ml ∑—Èß Õß

À≈Õ¥ π”¡“º ¡°—∫πÈ”¬“ developer ®“°¢âÕ 2.2 „π

Õ—µ√“ à«π 1:1 ‚¥¬À≈Õ¥∑’ËÀπ÷Ëß„ àπÈ”¬“ developer

ª√‘¡“µ√ 1 ml ¥—ßπ—Èπª√‘¡“µ√√«¡∑—ÈßÀ¡¥§◊Õ 2 ml

·≈–À≈Õ¥∑’Ë Õß„ àπÈ”¬“ developer ª√‘¡“µ√ 2 ml

ª√‘¡“µ√√«¡∑—ÈßÀ¡¥§◊Õ 4 ml ·≈â«Õà“π§à“®“°‡§√◊ËÕß

fluorometer ‡æ◊ËÕ¥Ÿ«à“‡§√◊ËÕß¥—ß°≈à“«Õà“π§à“‡ªìπª√‘¡“≥

À√◊Õ§«“¡‡¢â¡¢âπ¢Õß AFM1 ∑’Ë¡’„π cuvette

2.5 ‡®◊Õ®“ß “√≈–≈“¬¡“µ√∞“π AFM1

§«“¡‡¢â¡¢âπ 0.05 µg/ml „ππÈ”¬“º ¡¢Õß MeOH :

water (8:2) „Àâ‰¥â§«“¡‡¢â¡¢âπµà“ßÊ§◊Õ 0.0, 0.5, 1.0,

1.5, 2.0, 2.5 ng/ml π”¡“º ¡°—∫πÈ”¬“ developer

®“°¢âÕ 2.2 „πÕ—µ√“ à«π 1:1 ·≈â«Õà“π§à“®“°‡§√◊ËÕß

fluorometer ‡æ◊ËÕ¥Ÿ linearity ¢Õß “√≈–≈“¬¡“µ√∞“π

AFM1

3. °“√«‘‡§√“–Àå AFM1 ‚¥¬„™â AflaTest-P

column

«‘‡§√“–Àå AFM1 ®“°µ—«Õ¬à“ßπÈ”π¡∑’Ë‡ªìπ control

·≈–∑’Ë spiked AFM1 1 ppb ‚¥¬„™â AflaTest-P column

¥—ßπ’È π”µ—«Õ¬à“ßπÈ”π¡¡“ 50 ml ‡µ‘¡ sodium chloride

1 °√—¡ π”‰ª centrifuge ∑’Ë 4000 rpm ‡ªìπ‡«≈“ 15 π“∑’

‡æ◊ËÕ·¬°‰¢¡—πÕÕ° π”πÈ”π¡∑’Ë·¬°™—Èπ‰¢¡—πÕÕ°

·≈â«‰ª°√Õßºà“π°√–¥“…°√Õß·≈â«π” à«π∑’Ë°√Õß‰¥â¡“

10 ml ºà“π≈ß„π AflaTest-P column ª≈àÕ¬„Àâ‰À≈

„πÕ—µ√“ 1-2 À¬¥µàÕ«‘π“∑’®π§Õ≈—¡πå·Àâß π‘∑ ‡µ‘¡

πÈ”¬“ MeOH : water (1:9) ≈ß„π§Õ≈—¡πå ·≈â«≈â“ß
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§Õ≈—¡πå¥â«¬πÈ”¬“‡¥’¬«°—π§◊Õ MeOH : water (1:9)

§√—Èß≈– 10 ml 2 §√—Èß ‚¥¬ª≈àÕ¬„Àâ‰À≈„πÕ—µ√“ 2

À¬¥µàÕ«‘π“∑’®π§Õ≈—¡πå·Àâß π‘∑ ™–≈â“ß AFM1

ÕÕ°®“°§Õ≈—¡πå¥â«¬πÈ”¬“ MeOH : water (8:2) 1 ml

ª≈àÕ¬„Àâ‰À≈„πÕ—µ√“ 1-2 À¬¥µàÕ«‘π“∑’ ‡°Á∫ “√

 °—¥∑’Ë‰¥â∑—ÈßÀ¡¥„π cuvette π”¡“·∫àß‡ªìπ 2  à«π

 à«π∑’Ë 1 «‘‡§√“–ÀåÀ“ª√‘¡“≥ AFM1 ¥â«¬‡§√◊ËÕß

fluorometer ‚¥¬ π” “√ °—¥¡“ 0.9 ml ‡µ‘¡πÈ”¬“

developer 0.9 ml º ¡„Àâ‡¢â“°—π‚¥¬„™â vortex mixer

π”‰ªÕà“π§à“®“°‡§√◊ËÕß fluorometer  à«π∑’Ë 2

«‘‡§√“–ÀåÀ“ª√‘¡“≥ AFM1 ¥â«¬‡§√◊ËÕß HPLC ‚¥¬π”

 “√ °—¥ 10 µl ©’¥‡¢â“‡§√◊ËÕß HPLC

4. °“√«‘‡§√“–Àå AFM1 ‚¥¬„™â Afla-M1

column

«‘‡§√“–Àå AFM1 ®“°µ—«Õ¬à“ßπÈ”π¡∑’Ë‡ªìπ control

·≈–∑’Ë spiked AFM1 1 æ’æ’∫’ ‚¥¬„™â Afla-M1 column

¥—ßπ’È π”µ—«Õ¬à“ßπÈ”π¡∑’Ë·¬°‰¢¡—πÕÕ°·≈â«¡“ 50 ml

(‚¥¬π”‰ª centrifuge ∑’Ë 4000 rpm ‡ªìπ‡«≈“ 15 π“∑’

‡æ◊ËÕ·¬°‰¢¡—π∑’Ë≈Õ¬Õ¬Ÿà¥â“π∫πÕÕ°) ºà“π≈ß„π Afla-

M1 column ª≈àÕ¬„Àâ‰À≈„πÕ—µ√“ 1-2 À¬¥µàÕ«‘π“∑’

®π§Õ≈—¡πå·Àâß π‘∑ ∂â“‰¡à‰À≈µâÕß„™â·√ß¥—π®“° Afla-

M1 pump assembly stand ™à«¬„π°“√‰À≈ ‡µ‘¡πÈ”

 –Õ“¥∑’Ë‡µ√’¬¡®“°‡§√◊ËÕß°√ÕßπÈ”≈ß„π§Õ≈—¡πå 10 ml

·≈â«≈â“ß§Õ≈—¡πåÕ’°§√—Èß¥â«¬πÈ” –Õ“¥ 10 ml ‚¥¬

ª≈àÕ¬„Àâ‰À≈„πÕ—µ√“ 1-2 À¬¥µàÕ«‘π“∑’®π§Õ≈—¡πå

·Àâß π‘∑ ™–≈â“ß AFM1ÕÕ°®“°§Õ≈—¡πå¥â«¬πÈ”¬“

CH3CN:MeOH (3:2) ª√‘¡“µ√ 1.25 ml ª≈àÕ¬„Àâ

‰À≈„πÕ—µ√“ 1 À¬¥µàÕ 2-3 «‘π“∑’ ‡°Á∫ “√ °—¥∑’Ë‰¥â„π

cuvette π”¡“·∫àß‡ªìπ 2  à«π  à«π∑’Ë 1 «‘‡§√“–ÀåÀ“

ª√‘¡“≥ AFM1 ¥â«¬‡§√◊ËÕß fluorometer ‚¥¬ π”¡“ 1 ml

‡µ‘¡πÈ”¬“ developer 1 ml º ¡„Àâ‡¢â“°—π‚¥¬„™â vortex

mixer π”‰ªÕà“π§à“®“°‡§√◊ËÕß fluorometer  à«π∑’Ë 2

«‘‡§√“–ÀåÀ“ª√‘¡“≥ AFM1 ¥â«¬‡§√◊ËÕß HPLC ‚¥¬

π” “√ °—¥ 10 µl ©’¥‡¢â“‡§√◊ËÕß HPLC

5. °“√»÷°…“ linearity ¢Õß«‘∏’°“√∑’Ë„™â„π

°“√«‘‡§√“–Àå AFM1 ‚¥¬„™â Afla-M1 column

∑”°“√«‘‡§√“–Àå‡™àπ‡¥’¬«°—∫¢âÕ 4 „πµ—«Õ¬à“ß

πÈ”π¡∑’Ë‡ªìπ control ·≈–∑’Ë spiked AFM1 ∑’Ë 0.01, 0.03,

0.05, 0.08, ·≈– 0.10 ppb ·µà∑”°“√«‘‡§√“–ÀåÀ“

ª√‘¡“≥ AFM1 ¥â«¬‡§√◊ËÕß HPLC ‡æ’¬ßÕ¬à“ß‡¥’¬«

‚¥¬∑”°“√«‘‡§√“–Àåµ—«Õ¬à“ß≈– Õß§√—Èß ‡æ◊ËÕ¥Ÿ linearity

¢Õß«‘∏’°“√∑’Ë„™â„π°“√«‘‡§√“–Àå

º≈

 “√≈–≈“¬¡“µ√∞“π AFM1 §«“¡‡¢â¡¢âπ 2 ng/

ml ∑’Ë‡µ√’¬¡µ“¡«‘∏’°“√¢âÕ 2.4 ‚¥¬ cuvette ∑’ËÀπ÷Ëß¡’

ª√‘¡“µ√ 1 ml ·≈– cuvette ∑’Ë Õß¡’ª√‘¡“µ√ 2 ml

‡¡◊ËÕπ”¡“º ¡°—∫πÈ”¬“ developer „πÕ—µ√“ à«π 1:1

·≈â«Õà“π§à“®“°‡§√◊ËÕß fluorometer æ∫«à“ Õà“π§à“‰¥â

0.16 ·≈– 0.17 µ“¡≈”¥—∫ · ¥ß«à“§à“∑’ËÕà“π‰¥â §◊Õ

§à“§«“¡‡¢â¡¢âπ (concentration) ‰¡à„™àª√‘¡“≥ (amount)

¢Õß AFM1 ∑’Ë¡’„π cuvette §à“∑’ËÕà“π‰¥â°Á‰¡àµ√ß°—∫

§«“¡‡¢â¡¢âπ¢Õß AFM1 ∑’Ë¡’Õ¬Ÿà®√‘ß„π cuvette ·≈–

§à“∑’ËÕà“π‰¥â°Á‰¡àµ√ß°—∫§«“¡‡¢â¡¢âπ¢Õß AFM1 ∑’Ë‰¥â

®“°°“√§”π«≥‡ªìπ§à“ ppb º≈°“√∑¥≈Õß¥—ß°≈à“«

 Õ¥§≈âÕß°—∫§à“∑’ËÕà“π‰¥â®“°°“√‡µ√’¬¡ “√≈–≈“¬

¡“µ√∞“π AFM1 ∑’Ë§«“¡‡¢â¡¢âπµà“ßÊµ“¡∑’Ë°≈à“«„π

«‘∏’°“√¢âÕ 2.5 ¥—ß· ¥ß„π Table 1 ®–‡ÀÁπ‰¥â«à“

§à“∑’ËÕà“π‰¥â®“°‡§√◊ËÕß fluorometer ¡’§à“ correlation

coefficient 0.991 §à“¥—ß°≈à“«‰¡à —¡æ—π∏å°—∫§«“¡

‡¢â¡¢âπ¢Õß AFM1 ∑’Ë¡’Õ¬Ÿà®√‘ß„π cuvette ·≈–§«“¡

‡¢â¡¢âπ¢Õß AFM1 ∑’Ë‰¥â®“°°“√§”π«≥‡ªìπ§à“ ppb

®“°‡§√◊ËÕß fluorometer

‡¡◊ËÕ∑”°“√ °—¥πÈ”π¡∑’Ë‡ªìπ control ·≈–∑’Ë spiked

AFM1 1 ppb ·≈â«π”πÈ”¬“∑’Ë™– AFM1 ÕÕ°®“°

AflaTest-P column ·≈– Afla-M1 column ‰ªÀ“

ª√‘¡“≥‚¥¬„™â‡§√◊ËÕß HPLC ·≈–‡§√◊ËÕß fluorometer
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µ“¡∑’Ë°≈à“«„π«‘∏’°“√¢âÕ 3 ·≈– ¢âÕ 4 æ∫«à“ column

∑—Èß Õß™π‘¥„Àâ§à“∑’ËÕà“π‰¥â®“°‡§√◊ËÕß fluorometer

‡¡◊ËÕπ”‰ª§”π«≥ÕÕ°¡“‡ªìπ ppb ·≈â«πâÕ¬°«à“§à“∑’Ë

Õà“π‰¥â®“°‡§√◊ËÕß HPLC (Table 2) §à“∑’ËÕà“π‰¥â®“°

‡§√◊ËÕß fluorometer °√≥’∑’Ë„™â AflaTest-P column

µâÕßπ”¡“À“√¥â«¬ 10 ‡π◊ËÕß®“°„™âπÈ”π¡ 10 ml (‡∑à“°—∫

10 °√—¡) „π°“√ °—¥‡æ◊ËÕ„Àâ§à“∑’ËÕà“π‰¥âÕÕ°¡“‡ªìπ ppb

„π∑”πÕß‡¥’¬«°—π °√≥’∑’Ë„™â Afla-M1 column µâÕß

π”¡“§Ÿ≥¥â«¬ 1.25 ·≈â«À“√¥â«¬ 50 ‡π◊ËÕß®“°„™âπÈ”π¡

50 ml (‡∑à“°—∫ 50 °√—¡) ·≈–„™âπÈ”¬“™–≈â“ß AFM1 Õ

Õ°®“°§Õ≈—¡πå ª√‘¡“µ√ 1.25 ml ‡æ◊ËÕ„Àâ§à“∑’ËÕà“π‰¥â

ÕÕ°¡“‡ªìπ ppb

º≈°“√∑¥≈Õß· ¥ß«à“ column ∑—Èß Õß™π‘¥

„Àâº≈„°≈â‡§’¬ß°—π‡¡◊ËÕ«‘‡§√“–Àå®“°‡§√◊ËÕß HPLC ·µà

°“√„™â Afla-M1 column „Àâ§à“ª√‘¡“≥ AFM1 ∑’Ëæ∫

(‡¡◊ËÕ§‘¥‡ªìπ√âÕ¬≈–‡∑’¬∫°—∫ª√‘¡“≥∑’Ë„ à‡¢â“‰ª‡√’¬°«à“

%recovery) ¡“°°«à“ AflaTest-P column °≈à“«§◊Õ

Afla-M1 column „Àâ %recovery ‡∑à“°—∫ 86% ·≈–

AflaTest-P column „Àâ %recovery ‡∑à“°—∫ 79%

‡¡◊ËÕ∑”°“√ °—¥πÈ”π¡∑’Ë spiked AFM1 ∑’Ë 0.01,

0.03, 0.05, 0.08, ·≈– 0.10 ppb ·≈â«π”πÈ”¬“∑’Ë™–

AFM1 ÕÕ°®“° Afla-M1 column ‰ªÀ“ª√‘¡“≥‚¥¬

„™â‡§√◊ËÕß HPLC æ∫«à“§à“ AFM1 ∑’Ë«‘‡§√“–Àå‰¥â¡’

§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥∑’Ë spiked ≈ß„ππÈ”π¡ „π

≈—°…≥–∑’Ë‡ªìπ‡ âπµ√ß‚¥¬¡’§à“ correlation coefficient

‡∑à“°—∫ 0.998 · ¥ß«à“«‘∏’°“√∑’Ë„™â„π°“√«‘‡§√“–Àå¡’

linearity ¥’·¡â∑”°“√«‘‡§√“–Àå∑’Ë§«“¡‡¢â¡¢âπµË”Ê

º≈°“√«‘‡§√“–Àå‰¥â√«∫√«¡¥—ß· ¥ß„π Table 3

Table 2 Analysis of AFM1 by means of fluorometer and HPLC, using AflaTest-P column and Afla-

M1column in the extraction (clean up) step.

Column Reading from Concentration of AFM1 (ppb)

fluorometer From fluorometer From HPLC

Control Spiked AFM1 1 ppb Control Spiked AFM1 1 ppb Control Spiked AFM1 1 ppb

AflaTest-P 0.1 1.3 0.01 0.13 0 0.79

Afla-M1 1.7 7.9 0.04 0.20 0 0.86

Table 1 Relationship between concentration of standard AFM1 and reading concentration from

fluorometer.

Concentration of standard AFM1 (ng/ml) Reading concentration from fluorometer

0.0 0.00

0.5 0.02
1.0 0.12

1.5 0.22

2.0 0.30
2.5 0.38
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Table 3 Relationship between AFM1 spiked milk samples and their quantitative analysis by means of

HPLC.

AFM1 spiked milk sample (ppb) Quantitative analysis of AFM1 by means of HPLC (ppb)

0.01 0.011

0.03 0.026

0.05 0.035
0.08 0.053

0.10 0.072

«‘®“√≥å

°“√«‘®—¬§√—Èßπ’È∑”„Àâ‡¢â“„®«à“°“√À“ª√‘¡“≥

aflatoxins ‚¥¬°“√„™â immunoaffinity column „π

°“√ °—¥·≈–∑”„Àâ∫√‘ ÿ∑∏‘Ï  π” “√ °—¥®“°

immunoaffinity column ‰ª∑”ªØ‘°‘√‘¬“°—∫ developer

·≈â«π”‰ªÀ“ª√‘¡“≥ aflatoxins ®“°‡§√◊ËÕß fluorometer

∑’Ë‰¥âª√—∫‡∑’¬∫¥â«¬ “√¡“µ√∞“π (calibration standard)

∑’Ë‡À¡“– ¡ ‡ªìπ«‘∏’∑’Ë¡’§«“¡ –¥«°√«¥‡√Á« °àÕππ”

¡“„™â§«√»÷°…“∑”§«“¡‡¢â“„®„π‡√◊ËÕßµà“ßÊ‡™àπ §à“∑’Ë

‰¥â®“°‡§√◊ËÕß fluorometer À¡“¬∂÷ßÕ–‰√ ‡æ◊ËÕ§«“¡

∂Ÿ°µâÕß„π°“√§”π«≥ÕÕ°¡“‡ªìπ§à“ ppb πÕ°®“°π’È¡’

¢âÕ§«√√–«—ßÀ≈“¬¢—ÈπµÕπ ‡™àπ πÈ”¬“ developer

‡ ◊ËÕ¡§ÿ≥¿“æ‡π◊ËÕß®“°∂Ÿ°· ß·≈–∑‘Èß‰«â‡ªìπ‡«≈“π“π

°«à“ 8 ™—Ë«‚¡ß Õÿ≥À¿Ÿ¡‘¢Õß calibration standard ∑’Ë

„™â„π°“√ª√—∫‡∑’¬∫‡§√◊ËÕß fluorometer ∂â“„™â„π¢≥–

Õÿ≥À¿Ÿ¡‘µË”®–∑”„Àâ§à“∑’ËÕà“π‰¥âº‘¥‰ª®“°∑’Ë°”Àπ¥

Àâ“¡„™â calibration standard À≈—ß«—πÀ¡¥Õ“¬ÿ ·≈–

§«√µ√«®§ÿ≥¿“æ¢Õßµ—«∑”≈–≈“¬∑’Ë „™â „π°“√

«‘‡§√“–Àå‚¥¬„Àâ∑”ªØ‘°‘√‘¬“°—∫ developer ‡¡◊ËÕÕà“π

®“°‡§√◊ËÕß fluorometer ·≈â«µâÕß„Àâ§à“»Ÿπ¬å π—Ëπ§◊Õµ—«

∑”≈–≈“¬∑’Ë„™â‰¡à¡’ªØ‘°‘√‘¬“°—∫ developer ‡ªìπµâπ ∂â“

‰¡à√–¡—¥√–«— ßÕ¬à “ß¥’®–∑”„Àâº≈°“√«‘ ‡§√“–Àå

º‘¥æ≈“¥‰¥â

√“¬ß“π©∫—∫π’È‰¡à π—∫ πÿπ„Àâ„™â AflaTest-P

column ´÷Ëß‡ªìπ immunoaffinity column ∑’Ë‡À¡“– ¡

 ”À√—∫„™â„π°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥√«¡¢Õß aflatoxin

B1, B2, G1, ·≈– G2 ®“°µ—«Õ¬à“ßÕ“À“√ª√–‡¿∑µà“ßÊ

‡™àπ ∂—Ë«≈‘ ß ¢â“«‚æ¥ ‡ªìπµâπ „π°“√«‘‡§√“–ÀåÀ“

ª√‘¡“≥ AFM1 ®“°µ—«Õ¬à“ßπÈ”π¡·≈–À“ª√‘¡“≥‚¥¬

„™â‡§√◊ËÕß fluorometer ´÷Ëß¡’ AflaTest-M ‡ªìπ “√

¡“µ√∞“π„π°“√ª√—∫‡∑’¬∫‡§√◊ËÕß fluorometer ‡æ◊ËÕ

§”π«≥À“ª√‘¡“≥ AFM1 ∑’Ë¡’„πµ—«Õ¬à“ß‚¥¬√“¬ß“π

º≈°“√«‘‡§√“–Àå‡ªìπppb ‡π◊ËÕß®“°§à“∑’Ë«‘‡§√“–Àå‰¥â

º‘¥‰ª®“°§à“∑’Ë·∑â®√‘ß¡“°µ“¡ Table 2 ·≈–‰¡à

 π—∫ πÿπ„Àâ„™â Afla-M1 column ´÷Ë ß ‡ªìπ

immunoaffinity column ∑’Ë‡À¡“– ¡ ”À√—∫„™â„π

°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ AFM1 ®“°µ—«Õ¬à“ßÕ“À“√

πÈ”π¡·≈–π¡ºß ·≈–À“ª√‘¡“≥‚¥¬„™â‡§√◊ËÕß

fluorometer ´÷Ëß¡’ AflaTest-M ‡ªìπ “√¡“µ√∞“π„π

°“√ª√—∫‡∑’¬∫‡§√◊ËÕß fluorometer ‡æ◊ËÕ§”π«≥À“ª√‘¡“≥

AFM1 ∑’Ë¡’„πµ—«Õ¬à“ß‚¥¬√“¬ß“πº≈°“√«‘‡§√“–Àå

‡ªìπppb ‡π◊ËÕß®“°§à“∑’Ë«‘‡§√“–Àå‰¥âº‘¥‰ª®“°§à“∑’Ë

·∑â®√‘ß¡“°µ“¡ Table 2

√“¬ß“π©∫—∫π’È·π–π”„Àâ„™â immunoaffinity

column „π°“√ °—¥µ—«Õ¬à“ßπÈ”π¡ ¬Ÿ ‡Õ™ ∑’ ·≈–

∑”„Àâ∫√‘ ÿ∑∏‘Ï ·≈–À“ª√‘¡“≥ AFM1 ‚¥¬„™â‡§√◊ËÕß

HPLC °“√‡≈◊Õ°„™â immunoaffinity column ™π‘¥„¥
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√–À«à“ß AflaTest-P column ·≈– Afla-M1 column

¢÷ÈπÕ¬Ÿà°—∫¥ÿ≈¬æ‘π‘®¢ÕßºŸâ„™â ®“°¢âÕ¡Ÿ≈µà“ßÊ ‡™àπ

§à“πâÕ¬ ÿ¥∑’Ë«—¥‰¥â (limit of detection)  ”À√—∫ AflaTest-

P column ·≈– Afla-M1 column §◊Õ 0.1 ·≈– 0.01 ppb

µ“¡≈”¥—∫ º≈°“√«‘‡§√“–ÀåπÈ”π¡ ¬Ÿ ‡Õ™ ∑’ ∑’Ë spiked

AFM1 1 ppb AflaTest-P column ·≈– Afla-M1

column „Àâ % recovery ∑’Ë 79% ·≈– 86% µ“¡≈”¥—∫

√“§“ AflaTest-P column ∂Ÿ°°«à“ Afla-M1 column

ª√‘¡“≥µ—«Õ¬à“ß∑’Ë„™â„π°“√«‘‡§√“–Àå AflaTest-P column

·≈– Afla-M1 column „™âµ—«Õ¬à“ßπÈ”π¡ 10 ·≈– 50 ml

µ“¡≈”¥—∫ °“√π”‰ª„™â AflaTest-P column  “¡“√∂

π”‰ª«‘‡§√“–ÀåÀ“ª√‘¡“≥√«¡¢Õß aflatoxin B1, B2,

G1 ·≈– G2 ®“°µ—«Õ¬à“ßÕ“À“√ª√–‡¿∑µà“ßÊ ‡™àπ

∂—Ë«≈‘ ß ¢â“«‚æ¥ ‡ªìπµâπ‚¥¬„™â‡§√◊ËÕß fluorometer

·≈–π”‰ªÀ“ AFM1 ®“°µ—«Õ¬à“ßπÈ”π¡‚¥¬„™â‡§√◊ËÕß

HPLC „π¢≥–∑’Ë Afla-M1 column „™â ”À√—∫

«‘‡§√“–ÀåÀ“ª√‘¡“≥ AFM1 ®“°µ—«Õ¬à“ßÕ“À“√π¡·≈–

º≈‘µ¿—≥±å‡∑à“π—Èπ‚¥¬„™â‡§√◊ËÕß HPLC

 √ÿª

®“° Table 2 ®–‡ÀÁπ‰¥â«à“µ—«Õ¬à“ßπÈ”π¡∑’Ë spiked

AFM1 1 ppb „™â AflaTest-P column „π°“√ °—¥

·≈–∑”„Àâ∫√‘ ÿ∑∏‘Ï·≈â«·∫àß “√ °—¥∫√‘ ÿ∑∏‘Ï¡“À“ª√‘¡“≥

AFM1 ®“°‡§√◊ËÕß fluorometer ‰¥â§à“ 0.13 ppb „π

¢≥–∑’Ë®“°‡§√◊ËÕß HPLC ‰¥â§à“ 0.79 ppb „π∑”πÕß

‡¥’¬«°—π‡¡◊ËÕ„™â Afla-M1 column „π°“√À“ª√‘¡“≥

AFM1 ®“°‡§√◊ËÕß fluorometer ‰¥â§à“ 0.20 ppb „π

¢≥–∑’Ë®“°‡§√◊ËÕß HPLC ‰¥â§à“ 0.86 ppb ∑”„Àâ √ÿª

‰¥â«à“‰¡à§«√„™â‡§√◊ËÕß fluorometer ∑’Ë∑”°“√ª√—∫‡∑’¬∫

¥â«¬ “√¡“µ√∞“π AflaTest-M „π°“√À“ª√‘¡“≥ AFM1

®“°µ—«Õ¬à“ßπÈ”π¡‡π◊ËÕß®“°§à“∑’Ë‰¥âº‘¥‰ª®“°§à“∑’Ë spiked

AFM1 1 æ’æ’∫’‡ªìπ®”π«π¡“° §«√∑”°“√À“ª√‘¡“≥

‚¥¬„™â‡§√◊ËÕß HPLC ·≈–°“√„™â AflaTest-P column

·≈– Afla-M1 column „π¢—ÈπµÕπ°“√ °—¥·≈–∑”„Àâ

∫√‘ ÿ∑∏‘Ï„Àâº≈„°≈â‡§’¬ß°—π ‚¥¬ AflaTest-P column

·≈– Afla-M1 column „Àâ percent recovery ∑’Ë 79%

·≈– 86% µ“¡≈”¥—∫
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°“√ª√–‡¡‘π ¿“«–·æ√à√–∫“¥¢Õßæ¬“∏‘„π·ª≈ßÀ≠â“„πø“√å¡¡â“

An Assessment of Pasture Infestation by

Parasites in Horse Farm

∏’√–»—°¥‘Ï µ√—¬¡ß§≈°Ÿ≈1  ¡™—¬  —®®“æ‘∑—°…å1 ªî¬«√√≥  ÿ∏√√¡“¿‘π—π∑å2

π‘√™√“ ‚√®π·æ∑¬å3 ®ÿ√’¬å ª“π°”‡Àπ‘¥4 ·≈– ∏√“∏√ ·®âßæ≈Õ¬5

Teerasak Traimongkolkul, Somchai Sajapitak, Piyawan Suthanmapinanta,

Nirachara Rochanapat, Churee Pankamnerd, and Thratorn Jangploy

ABSTRACT

An assessment of pasture infestation by parasites was conducted in a large horse farm. Samplings of
herbage were collected from pastures to determine and compare the level of strongylus infestation in three
pasture plots, namely, the control plot, the grazing plots and the plots treated with dry horse manure. Fecal
examinations on male and female yearlings were also conducted to yield supplementary data. Data were
collected periodically throughout a one-year cycle.

The findings revealed that the level of pasture infestation was not high, compared to research findings
in America and Europe. This may be explained by farm managements on anthelminthic program, use of pastures,
and feeding routines. Level of infestation was related to seasonal changes. The highest level was found in
the rainy season, less in the winter, and minimal in the dry summer. Use of dry horse manure did not induce
parasite infestation in the pasture.
Key words : horse, parasite, pasture infestation
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∫∑§—¥¬àÕ

°“√ª√–‡¡‘π ¿“«–·æ√à√–∫“¥¢Õßæ¬“∏‘µ—«

ÕàÕπ√–¬–µ‘¥‡™◊ÈÕ„π·ª≈ßÀ≠â“ ‡ªìπ°“√»÷°…“∑’Ëø“√å¡

¡â“¢π“¥„À≠à ‚¥¬¥”‡π‘π°“√ ”√«®·≈–‡ª√’¬∫‡∑’¬∫

ª√‘¡“≥µ—«ÕàÕπ¢Õßæ¬“∏‘°≈ÿà¡ µ√Õß°“¬≈— √–¬–µ‘¥‡™◊ÈÕ

(L3) ®“°·ª≈ßÀ≠â“§«∫§ÿ¡ ·ª≈ßÀ≠â“ª≈àÕ¬¡â“ ·≈–

·ª≈ßÀ≠â“∑’Ë„ à¡Ÿ≈¡â“À¡—°·Àâß (‰¡àª≈àÕ¬¡â“) √«¡∑—Èß

 ”√«®¢âÕ¡Ÿ≈æ◊Èπ∞“π¢Õßª√‘¡“≥‰¢àæ¬“∏‘∑’Ë¢—∫ÕÕ°

®“°°≈ÿà¡¡â“√ÿàπºŸâ·≈–√ÿàπ‡¡’¬ „™â‡«≈“‡°Á∫¢âÕ¡Ÿ≈µ≈Õ¥

™à«ß√–¬–‡«≈“ 1 ªï

º≈°“√«‘®—¬ √ÿª‰¥â«à“  ¿“«–°“√·æ√à√–∫“¥

¢Õßµ—«ÕàÕπæ¬“∏‘√–¬–µ‘¥µàÕ„π·ª≈ßÀ≠â“Õ¬Ÿà„π

√–¥—∫‰¡à Ÿß ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√«‘®—¬„πµà“ßª√–‡∑»

∑—Èßπ’È‡ªìπ‡æ√“–°“√®—¥°“√¢Õßø“√å¡„π¥â“π°“√∂à“¬æ¬“∏‘

°“√ª≈àÕ¬¡â“≈ß·ª≈ßÀ≠â“ ·≈–°“√„ÀâÕ“À“√ √–¥—∫

°“√·æ√à√–∫“¥‡°’Ë¬«¢âÕß°—∫ƒ¥Ÿ°“≈ ‚¥¬æ∫¡“°∑’Ë ÿ¥

„π™à«ßƒ¥ŸΩπ √Õß≈ß¡“„π™à«ßƒ¥ŸÀπ“« πâÕ¬¡“°„π

™à«ßƒ¥Ÿ√âÕπ °“√„ à¡Ÿ≈¡â“À¡—°·Àâß≈ß„π·ª≈ßÀ≠â“‰¡à

 àßº≈„Àâ‡°‘¥ªí≠À“°“√·æ√à√–∫“¥¢Õßæ¬“∏‘„π·ª≈ß

À≠â“‡°‘π°«à“ ¿“æª°µ‘

§”π”

°“√§«∫§ÿ¡‚√§æ¬“∏‘„πø“√å¡¡â“„Àâ‰¥âº≈‡µÁ¡∑’Ë

®”‡ªìπµâÕß„™â«‘∏’º ¡º “π (integrated control program)

‚¥¬§«∫§ÿ¡√–¬–™’æ®—°√¢Õßæ¬“∏‘πÕ°µ—«¡â“ ‚¥¬

‡©æ“–Õ¬à“ß¬‘ËßªÑÕß°—π°“√·æ√à√–∫“¥„π·ª≈ßÀ≠â“∑’Ë

ª≈àÕ¬‡≈’È¬ß¡â“Õ¬à“ß ¡Ë”‡ ¡Õ ∑—Èßπ’È‡æ√“–·ª≈ßÀ≠â“

‡ªìπ·À≈àß ”§—≠„π°“√·æ√à√–∫“¥¢Õßæ¬“∏‘µ—«ÕàÕπ

„π√–¬–™’æ®—°√πÕ°µ—«¡â“ ´÷Ëß‰¢à·≈–æ¬“∏‘µ—«ÕàÕπ

∫“ß™π‘¥∑’ËÕ“»—¬„π·ª≈ßÀ≠â“®–‡®√‘≠‡ªìπµ—«ÕàÕπ√–¬–∑’Ë

2 ·≈– 3 ´÷Ëß‡ªìπ√–¬–µ‘¥‚√§ (Austin et al., 1990;

Herd, 1990) ∑”„Àâ‡æ‘Ë¡¿“«–°“√‡ ’Ë¬ß„π°“√µ‘¥‚√§

æ¬“∏‘„π¡â“∑’Ëª≈àÕ¬°‘πÀ≠â“

°“√ª√–‡¡‘π ¿“«–°“√·æ√à√–∫“¥¢Õßæ¬“∏‘

µ—«ÕàÕπ√–¬–µ‘¥‡™◊ÈÕ„π·ª≈ßÀ≠â“ ‡ªìπ°“√»÷°…“¢âÕ¡Ÿ≈

‡æ◊ËÕ„™â‡ªìπ¢âÕ∫àß™’Èª√–°“√Àπ÷Ëß¢Õß√–¥—∫°“√µ‘¥‚√§

æ¬“∏‘¢Õß —µ«å∑’Ëª≈àÕ¬°‘πÀ≠â“ (Ministry of Agriculture,

Fisheries and Food, 1986) „πª√–‡∑»‰∑¬¬—ß‰¡à¡’

√“¬ß“π°“√»÷°…“ ¿“«–°“√·æ√à√–∫“¥¢Õßæ¬“∏‘µ—«

ÕàÕπ∑—Èß„π·ª≈ßÀ≠â“∑’Ëª≈àÕ¬¡â“‚¥¬ª°µ‘·≈–·ª≈ß

À≠â“∑’Ë„ à¡Ÿ≈¡â“À¡—°·Àâß  ”À√—∫ß“π«‘®—¬„πµà“ßª√–‡∑»

 à«π¡“°‡ªìπ°“√»÷°…“ª√‘¡“≥æ¬“∏‘µ—«ÕàÕπ√–¬–

µ‘¥µàÕ¢Õß°≈ÿà¡æ¬“∏‘ µ√Õß°“¬≈—  ‚¥¬»÷°…“ªí®®—¬

µà“ßÊ∑’Ë‡°’Ë¬«¢âÕß°—∫ ¿“«–°“√·æ√à√–∫“¥  √ÿª‰¥â¥—ßπ’È

Õÿ≥À¿Ÿ¡‘·≈–ƒ¥Ÿ°“≈‡ªìπªí®®—¬∑’Ë ”§—≠¬‘ËßµàÕ

°“√‡®√‘≠‰ª Ÿàµ—«ÕàÕπæ¬“∏‘√–¬–µ‘¥‚√§ ‚¥¬‡©æ“–

„π‡¢µÀπ“«´÷ËßÕÿ≥À¿Ÿ¡‘®–·µ°µà“ß°—π¡“°√–À«à“ß

ƒ¥Ÿ°“≈ Herd et al. (1985) ‰¥â»÷°…“„π‡¢µ À√—∞

Õ‡¡√‘°“µÕπ‡Àπ◊Õ æ∫«à“ª√‘¡“≥‰¢àæ¬“∏‘®“°ΩŸß¡â“

(EPG) ®–¡’√–¥—∫ Ÿß ÿ¥Õ¬Ÿà 2 ™à«ß§◊Õ ª≈“¬ƒ¥Ÿ„∫‰¡âº≈‘

(æƒ…¿“§¡) ·≈–ª≈“¬ƒ¥Ÿ√âÕπ ( ‘ßÀ“§¡-°—π¬“¬π)

´÷Ëß àßº≈„Àâ¡’ª√‘¡“≥µ—«ÕàÕπæ¬“∏‘Àπ“·πàπ„π·ª≈ß

À≠â“∑’Ëª≈àÕ¬¡â“≈ß ‚¥¬®–µ√«®æ∫‰¥â 2-4  —ª¥“Àå

À≈—ß®“°∑’Ëµ√«®æ∫√–¥—∫ EPG  Ÿß ÿ¥„πΩŸß¡â“ ∑—Èßπ’È

ª√‘¡“≥µ—«ÕàÕπ∑’Ëæ∫®“°·ª≈ßÀ≠â“Õ“® Ÿß∂÷ß 100,000

L3/°‘‚≈°√—¡ ´÷Ëß∑”„Àâ·ª≈ßÀ≠â“¡’ ¿“æ‰¡àª≈Õ¥¿—¬

µàÕ°“√ª≈àÕ¬¡â“≈ß°‘πÀ≠â“ à«π∑“ßµÕπ„µâ¢Õß À√—∞

Õ‡¡√‘°“ ÷́Ëß ¿“æÕ“°“»Õ∫Õÿàπ°«à“π—Èπ Reinemeyer and

Henton (1987) √“¬ß“π«à“æ∫æ¬“∏‘µ—«ÕàÕπ°≈ÿà¡

 µ√Õß°“¬≈— √–¬–µ‘¥µàÕ‰¥â¡“°„πƒ¥Ÿ„∫‰¡â√à«ß·≈–

ƒ¥ŸÀπ“« ·µà®–æ∫πâÕ¬„π™à«ßƒ¥Ÿ√âÕπ  ”À√—∫‡¢µ

¬ÿ‚√ªµ–«—πµ°®–æ∫¡“°„π™à«ßƒ¥Ÿ√âÕπ·≈–ƒ¥Ÿ„∫‰¡â

√à«ß ‡π◊ËÕß®“°‡ªìπ√–¬–∑’Ë¡’Ωπ (Mirck, 1981) ¥â«¬

‡Àµÿ∑’ËÕÿ≥À¿Ÿ¡‘·≈–ƒ¥Ÿ°“≈¡’Õ‘∑∏‘æ≈µàÕ√–¥—∫ª√‘¡“≥

µ—«ÕàÕπæ¬“∏‘„π·ª≈ßÀ≠â“ ¥—ßπ—Èπ®÷ß¡’°“√„Àâ¬“∂à“¬

æ¬“∏‘°—∫ΩŸß¡â“„πƒ¥Ÿ°“≈∑’Ëæ∫ª√‘¡“≥‰¢àæ¬“∏‘ Ÿß ´÷Ëß
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®–™à«¬≈¥°“√·æ√à√–∫“¥¢Õßæ¬“∏‘®“°¡Ÿ≈¡â“„π·ª≈ß

À≠â“™à«ß√–¬–µàÕ¡“ (Courtney and Asquith, 1985;

Herd, 1986b)

√–¥—∫°“√·æ√à√–∫“¥¢Õßæ¬“∏‘„π·ª≈ßÀ≠â“

®–‡°’Ë¬«¢âÕß°—∫√–¬–°“√‡®√‘≠‡µ‘∫‚µ¢Õß¡â“ ¬“∂à“¬

æ¬“∏‘∑’Ë„™âÕ¬Ÿà„πªí®®ÿ∫—π¬—ß‰¡à “¡“√∂§«∫§ÿ¡ª√‘¡“≥

‰¢àæ¬“∏‘„π≈Ÿ°¡â“·≈–¡â“√ÿàπ‰¥â¥’æÕ ®÷ß àßº≈„Àâ·ª≈ß

À≠â“ ”À√—∫≈Ÿ°¡â“·≈–¡â“√ÿàπ¡’ª√‘¡“≥·æ√à√–∫“¥¢Õß

æ¬“∏‘µ—«ÕàÕπ√–¬–µ‘¥‡™◊ÈÕ Ÿß (Herd, 1992) πÕ°®“°π’È

 ¿“æ·ª≈ßÀ≠â“‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë ”§—≠ ¥—ß∑’Ë Herd

and Willardson (1985)  ”√«®æ∫«à“æ¬“∏‘µ—«ÕàÕπ

√–¬–µ‘¥µàÕ„π∑ÿàßÀ≠â“·≈–·ª≈ßÀ≠â“ Ÿß¡’ª√‘¡“≥

¡“°°«à“∑’Ëæ∫„π·ª≈ß π“¡À≠â“∂÷ß 14-15 ‡∑à“

‡π◊ËÕß®“°·ª≈ß π“¡À≠â“®–¡’°“√µ—¥À≠â“„Àâ —Èπ‡ ¡Õ

°“√®—¥°“√°—∫¡Ÿ≈¡â“„π·ª≈ßÀ≠â“ ¡’§«“¡

 ”§—≠¡“°‡™àπ°—π ‡π◊ËÕß®“°‰¢àæ¬“∏‘∑’ËÕÕ°¡“æ√âÕ¡

°—∫¡Ÿ≈¡â“Õ“®®–¡’ª√‘¡“≥ Ÿß·≈–·æ√à°√–®“¬‰¥âßà“¬

„π·ª≈ßÀ≠â“„π ¿“«–∑’Ë‡Õ◊ÈÕµàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß

æ¬“∏‘ ®÷ß‰¡à§«√Õ¬à“ß¬‘Ëß∑’Ë®–„ à¡Ÿ≈¡â“„À¡àÊ‡ªìπªÿÜ¬≈ß

„π·ª≈ßÀ≠â“ (Austin et al., 1990) °“√°”®—¥¡Ÿ≈¡â“

„π·ª≈ßÀ≠â“ —ª¥“Àå≈– 2 §√—Èß ®–§«∫§ÿ¡ª√‘¡“≥µ—«

ÕàÕπæ¬“∏‘„π·ª≈ßÀ≠â“‰¥â¥’«‘∏’Àπ÷Ëß (Herd, 1986a)

Õ¬à“ß‰√°Á¥’ ¬—ß‰¡à¡’√“¬ß“π°“√«‘®—¬„¥∑’Ë»÷°…“ª√‘¡“≥

µ—«ÕàÕπæ¬“∏‘„π·ª≈ßÀ≠â“∑’Ë„ à¡Ÿ≈¡â“À¡—°·Àâß‡ªìπªÿÜ¬

ß“π«‘®—¬§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘π

 ¿“«–·æ√à√–∫“¥¢Õßæ¬“∏‘µ—«ÕàÕπ√–¬–µ‘¥‡™◊ÈÕ„π

·ª≈ßÀ≠â“¢Õßø“√å¡¢π“¥„À≠à‚¥¬ 1) ‡ª√’¬∫‡∑’¬∫

ª√‘¡“≥°“√·æ√à√–∫“¥„π™à«ßª≈“¬ƒ¥Ÿ√âÕπµàÕƒ¥ŸΩπ

·≈–ª≈“¬ƒ¥ŸΩπµàÕƒ¥ŸÀπ“« ·≈– 2) ‡ª√’¬∫‡∑’¬∫°“√

·æ√à√–∫“¥„π·ª≈ßÀ≠â“∑’Ëª≈àÕ¬¡â“µ“¡ª°µ‘°—∫·ª≈ß

À≠â“∑’Ë„ à¡Ÿ≈¡â“À¡—°·Àâß‡ªìπªÿÜ¬ ´÷Ëßº≈°“√«‘®—¬®–„Àâ

¢âÕ¡Ÿ≈æ◊Èπ∞“π∑’Ë®–π”‰ª Ÿà¡“µ√°“√°“√§«∫§ÿ¡

ªÑÕß°—π‚√§æ¬“∏‘„πø“√å¡¡â“‚¥¬«‘∏’º ¡º “πµàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

¥”‡π‘π°“√«‘®—¬∑’Ëø“√å¡¡â“¢Õß°√¡°“√ —µ«å

∑À“√∫° ®—ßÀ«—¥°“≠®π∫ÿ√’ ‚¥¬¡’≈”¥—∫¢—Èπ°“√«‘®—¬

¥—ßπ’È

1. °“√‡µ√’¬¡·ª≈ßÀ≠â“·≈–°“√¥”‡π‘π°“√∑¥≈Õß

·ª≈ßÀ≠â“∑’Ë„™â∑¥≈Õß‡ªìπ·ª≈ßÀ≠â“¢π ¡’

®”π«π√«¡ 5 ·ª≈ß ·ª≈ß≈– 4 ‰√à ®”·π°‰¥â¥—ßπ’È

1.1 ·ª≈ßÀ≠â“§«∫§ÿ¡ 1 ·ª≈ß (‰¡àª≈àÕ¬ΩŸß

¡â“)

1.2 ·ª≈ßÀ≠â“∑¥≈Õßª≈àÕ¬ΩŸß¡â“

1)  ”À√—∫¡â“√ÿàπºŸâ 1 ·ª≈ß

2)  ”À√—∫¡â“√ÿàπ‡¡’¬ 1 ·ª≈ß

1.3 ·ª≈ßÀ≠â“∑¥≈Õß„ à¡Ÿ≈¡â“À¡—°·Àâß 2

·ª≈ß (‰¡àª≈àÕ¬ΩŸß¡â“)

°àÕπ°“√∑¥≈Õß ∑”°“√µ—¥À≠â“∑ÿ°·ª≈ß „ à

¡Ÿ≈¡â“À¡—°·Àâß (‡°‘π 90 «—π) ≈ß„π·ª≈ß∑¥≈Õß„π¢âÕ

1.3 ·ª≈ß≈– 4 µ—π ‚¥¬„™â‡§√◊ËÕß®—°√æàπ„Àâ°√–®“¬

∑—Ë«∑—Èß·ª≈ß ·≈–„ à®”π«π 2 §√—ÈßÀà“ß°—π 5 ‡¥◊Õπ

 à«π·ª≈ß„π¢âÕ 1.2 ‰¥â§«∫§ÿ¡„Àâ¡’°“√ª≈àÕ¬¡â“√ÿàπ

ºŸâ·≈–√ÿàπ‡¡’¬ (·¬°·ª≈ß) ∑ÿ° 2  —ª¥“Àå ·≈–‡«âπ 2

 —ª¥“Àå µ≈Õ¥°“√∑¥≈Õß ‚¥¬„™â¡â“√ÿàπºŸâ 25 µ—«

·≈–¡â“√ÿàπ‡¡’¬ 50 µ—«

2. °“√µ√«®∑“ßª√ ‘µ

2.1 µ√«®ª√‘¡“≥‰¢àæ¬“∏‘µàÕÕÿ®®“√– 1 °√—¡

(EPG) ¢Õß¡â“√ÿàπºŸâ ·≈–¡â“√ÿàπ‡¡’¬∑’Ë„™â„π°“√∑¥≈Õß

‚¥¬∑”°“√µ√«®°àÕπ°“√∑¥≈Õß·≈–∑ÿ°‡¥◊Õπµ≈Õ¥

°“√∑¥≈Õß µ—Èß·µà‡¥◊Õπ¡‘∂ÿπ“¬π 2538 ∂÷ß‡¥◊Õπ

æƒ…¿“§¡ 2539 ‡æ◊ËÕ»÷°…“√–¥—∫ª√‘¡“≥‰¢àæ¬“∏‘´÷Ëß

‡ªìπ√–¬–™’æ®—°√„πµ—«¡â“ °“√µ√«®π—∫‰¢àæ¬“∏‘„™â«‘∏’

McMaster technique

2.2  ”√«®®”π«πæ¬“∏‘µ—«ÕàÕπ√–¬–µ‘¥µàÕ (L3)
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®“°·ª≈ßÀ≠â“∑—Èß 5 ·ª≈ß ∑ÿ° 3-4  —ª¥“Àå µ≈Õ¥

°“√∑¥≈Õßµ—Èß·µà‡¥◊Õπ°√°Æ“§¡ 2538 ∂÷ß‡¥◊Õπ¡’π“§¡

2539 ‚¥¬¥”‡π‘π°“√µ“¡¢—ÈπµÕπ¥—ßπ’È (Ministry of

Agriculture, Fisheries and Food, 1986)

1)  ÿà¡‡°Á∫µ—«Õ¬à“ßÀ≠â“ ‚¥¬„™â√Ÿª·∫∫ 2N

‡æ◊ËÕ‡°Á∫µ—«Õ¬à“ßÀ≠â“‰¥â°√–®“¬∑—Ë«∑—Èß·ª≈ß ‚¥¬‡∑§π‘§π’È

1 ·ª≈ß ®–∑”°“√‡°Á∫‰¥â 60 µ—«Õ¬à“ß µ—«Õ¬à“ß≈–‰¡à

‡°‘π 500 °√—¡ (πÈ”Àπ—° ¥¢ÕßÀ≠â“)

2) π”µ—«Õ¬à“ßÀ≠â“ ¥¡“∑”°“√µ√«®

«‘‡§√“–Àå·≈–§”π«≥ª√‘¡“≥µ—«ÕàÕπæ¬“∏‘µàÕπÈ”Àπ—°

·Àâß 1 °‘‚≈°√—¡¢ÕßÀ≠â“ ‚¥¬„™â Ÿµ√¥—ßπ’È

ª√‘¡“≥§«“¡Àπ“·πàπ¢Õßµ—«ÕàÕπæ¬“∏‘

®”π«πµ—«ÕàÕπæ¬“∏‘∑’Ëæ∫
= × 1,000

πÈ”Àπ—°·Àâß¢ÕßÀ≠â“

Õπ÷Ëß ‰¥â¡ÿàßµ√«®‡©æ“–æ¬“∏‘°≈ÿà¡ µ√Õß°“¬

≈— ‡æ√“–‡ªìπ°≈ÿà¡∑’Ë®–æ∫µ—«ÕàÕπ√–¬–µ‘¥µàÕ‰¥â

¡“°°«à“™π‘¥Õ◊ËπÊ„π·ª≈ßÀ≠â“ ∑—Èßπ’È‰¥âµ√«®∑—Èß

¢π“¥‡≈Á°·≈–¢π“¥„À≠à‚¥¬‰¡à®”·π° species

3. °“√ª√–‡¡‘π ¿“«–·æ√à√–∫“¥¢Õßµ—«ÕàÕπæ¬“∏‘

‡ª√’¬∫‡∑’¬∫°“√·æ√à√–∫“¥¢Õßµ—«ÕàÕπæ¬“∏‘

„π·ª≈ßÀ≠â“§«∫§ÿ¡ ·ª≈ßÀ≠â“ª≈àÕ¬¡â“·≈–·ª≈ß

À≠â“„ à¡Ÿ≈¡â“À¡—°·Àâß µ“¡™à«ß√–¬–‡«≈“µà“ßÊ

µ—Èß·µà‡¥◊Õπ°√°Æ“§¡ 2538 ∂÷ß‡¥◊Õπ¡’π“§¡ 2539

‚¥¬∑”°“√·¬°«‘‡§√“–Àå¡â“√ÿàπºŸâ°—∫¡â“√ÿàπ‡¡’¬

„π°“√ª√–‡¡‘π®–π”¢âÕ¡Ÿ≈∑’Ë ‡°’Ë¬«¢âÕß¡“

ª√–°Õ∫‰¥â·°à

1) ¢âÕ¡Ÿ≈ª√‘¡“≥‰¢àæ¬“∏‘ (EPG) ∑’Ë¡â“¢—∫

ÕÕ°¡“µ≈Õ¥√–¬–°“√∑¥≈Õß

2) ¢âÕ¡Ÿ≈∑“ß¥â“πÕÿ≥À¿Ÿ¡‘ §«“¡™◊Èπ —¡æ—∑∏å

·≈–ª√‘¡“≥πÈ”Ωπ‡©≈’Ë¬ ´÷Ëß‰¥â®“° ∂“π’Õÿµÿπ‘¬¡«‘∑¬“

®—ßÀ«—¥°“≠®π∫ÿ√’ Àà“ß®“° ∂“π∑’Ë∑¥≈Õßª√–¡“≥ 12

°‘‚≈‡¡µ√

3) ¢âÕ¡Ÿ≈‚ª√·°√¡°“√„™â¬“∂à“¬æ¬“∏‘∑’Ë

ø“√å¡¡â“·Ààßπ’È„™â ”À√—∫°≈ÿà¡¡â“√ÿàπ ·≈–

4) ¢âÕ¡Ÿ≈°“√®—¥°“√ΩŸß¡â“„π·ª≈ßÀ≠â“

º≈·≈–«‘®“√≥å

1. ª√‘¡“≥‰¢àæ¬“∏‘∑’Ë¢—∫ÕÕ° : ¢âÕ¡Ÿ≈æ◊Èπ∞“π

º≈°“√µ√«®π—∫‰¢àæ¬“∏‘®“°Õÿ®®“√–¢Õß¡â“√ÿàπ

ºŸâ·≈–¡â“√ÿàπ‡¡’¬ (Figure 1,2) æ∫«à“ ¡â“∑—Èß Õß°≈ÿà¡¡’

ª√‘¡“≥ EPG ‡©≈’Ë¬ Ÿß·≈–µË”„π™à«ß√–¬–µà“ßÊ

µ≈Õ¥™à«ß√–¬– 12 ‡¥◊Õπ ∑’Ë‡°Á∫¢âÕ¡Ÿ≈ (¡‘∂ÿπ“¬π 2538

- æƒ…¿“§¡ 2539) ¥—ßπ’È

„π°≈ÿà¡¢Õß¡â“√ÿàπºŸâ æ∫«à“ §à“ EPG ‡©≈’Ë¬ Ÿß¡’

Õ¬Ÿà 2 ™à«ß§◊Õ ª≈“¬‡¥◊Õπæƒ»®‘°“¬π §à“ EPG  Ÿß ÿ¥∑’Ë

1,568 √Õß≈ß¡“§◊Õ™à«ßª≈“¬‡¥◊Õπ°ÿ¡¿“æ—π∏å ∑’Ë§à“ EPG

 Ÿß∑’Ë√–¥—∫ 1,020  à«π™à«ß∑’Ë§à“ EPG ‡©≈’Ë¬µË”¡“°¡’ 3

™à«ß§◊Õ °≈“ß‡¥◊Õπ¡‘∂ÿπ“¬π °≈“ß‡¥◊Õπ∏—π«“§¡ ·≈–

°≈“ß‡¥◊Õπæƒ…¿“§¡ (EPG ‡©≈’Ë¬ = 236, 168 ·≈– 100

µ“¡≈”¥—∫) ‡Àµÿ∑’Ë§à“ EPG ‡©≈’Ë¬„π 3 ™à«ß√–¬–¥—ß

°≈à“«Õ¬Ÿà„π√–¥—∫µË”¡“°πà“®–‡ªìπº≈¡“®“°°“√∑’Ë∑“ß

ø“√å¡‰¥â„Àâ¬“∂à“¬æ¬“∏‘°—∫¡â“°≈ÿà¡π’È ¥—ßπ’È§◊Õ „Àâ¬“

ÕäÕ°´’ ‡∫π¥“‚´≈ª≈“¬‡¥◊Õπ‡¡…“¬π „Àâ¬“

‰Õ‡«Õ√å‡¡Á§µ‘π„π°≈“ß‡¥◊Õπ ‘ßÀ“§¡ ·≈–„Àâ¬“ÕäÕ°

´’‡∫π¥“‚´≈Õ’°§√—Èß„π‡¥◊Õπ∏—π«“§¡

 à«π„π°≈ÿà¡¢Õß¡â“√ÿàπ‡¡’¬ ª√“°Ø«à“§à“ EPG

‡©≈’Ë¬ Ÿß ÿ¥·≈–µË” ÿ¥ Õ¬Ÿà„π™à«ß√–¬–∑’Ëµà“ß®“°°≈ÿà¡

¡â“√ÿàπºŸâ„π∫“ß™à«ß°≈à“«§◊Õ §à“ EPG ‡©≈’Ë¬ Ÿß ÿ¥Õ¬Ÿà∑’Ë

ª≈“¬‡¥◊Õπ°√°Æ“§¡∑’Ë√–¥—∫ 1,429.6 √Õß≈ß¡“§◊Õ

™à«ß°≈“ß‡¥◊Õπµÿ≈“§¡∑’Ë√–¥—∫ 1,147.7 ·≈–Õ’°™à«ß∑’Ë

¡’§à“ ŸßæÕª√–¡“≥§◊Õª≈“¬‡¥◊Õπ°ÿ¡¿“æ—π∏å´÷Ëß¡’§à“

‡∑à“°—∫ 742  à«π™à«ß∑’Ë¡’§à“‡©≈’Ë¬ EPG µË”¡’ 3 ™à«ß

§◊Õ‡¥◊Õπ°—π¬“¬π (224.4) ‡¥◊Õπ∏—π«“§¡ (304.2)

·≈–‡¡…“¬π-æƒ…¿“§¡ (468-485.7) ®– —ß‡°µ‡ÀÁπ

«à“™à«ß∑’Ë§à“ EPG ‡©≈’Ë¬¢Õß¡â“√ÿàπ‡¡’¬Õ¬Ÿà„π√–¥—∫µË”π’È

°Á¬—ß Ÿß°«à“√–¬–µË” ÿ¥„π°≈ÿà¡¡â“√ÿàπºŸâ ·≈–‡™àπ‡¥’¬«
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2. ª√‘¡“≥µ—«ÕàÕπæ¬“∏‘√–¬–µ‘¥µàÕ„π·ª≈ßÀ≠â“

º≈°“√ ”√«®ª√‘¡“≥µ—«ÕàÕπæ¬“∏‘√–¬–µ‘¥µàÕ

(L3) „π·ª≈ßÀ≠â“§«∫§ÿ¡ ·ª≈ßÀ≠â“ª≈àÕ¬¡â“ ·≈–

·ª≈ßÀ≠â“„ à¡Ÿ≈¡â“À¡—°·Àâß ¡’¥—ßπ’È

2.1 „π°≈ÿà¡¡â“√ÿàπºŸâ ®“° Figure 3 æ∫«à“

1) „π 1-2 ‡¥◊Õπ·√°¢Õß°“√‡°Á∫¢âÕ¡Ÿ≈

æ∫«à“ ª√‘¡“≥µ—«ÕàÕπæ¬“∏‘¢Õß·ª≈ßÀ≠â“§«∫§ÿ¡

·ª≈ßÀ≠â“ª≈àÕ¬¡â“ ·≈–·ª≈ßÀ≠â“„ à¡Ÿ≈¡â“À¡—°·Àâß

¡’√–¥—∫§àÕπ¢â“ß Ÿß·≈–„°≈â‡§’¬ß°—π∑—Èß “¡·ª≈ß ∑’Ë

‡ªìπ¥—ßπ’ÈÕ“®‡ªìπ‡æ√“–º≈ ◊∫‡π◊ËÕß®“°°“√∑’Ëø“√å¡¡â“

‰¥âª≈àÕ¬¡â“≈ß„π·ª≈ß‡À≈à“π’È‡ªìπª°µ‘ ´÷Ëß‡ªìπ√–¬–

°àÕπ°“√∑¥≈Õß„π°“√«‘®—¬π’È ·≈–¬—ß‡ªìπ√–¬–∑’Ë¡’

ª√‘¡“≥πÈ”Ωπ‡©≈’Ë¬ ŸßæÕ§«√ °≈à“«§◊Õ ‡¥◊Õπ‡¡…“¬π

‡∑à“°—∫ 64.1 ¡¡. ‡¥◊Õπæƒ…¿“§¡‡∑à“°—∫ 102.6 ¡¡.

·≈–‡¥◊Õπ¡‘∂ÿπ“¬π 2538 ‡∑à“°—∫ 68.8 ¡¡. ¬—ßº≈„Àâ

¡’æ¬“∏‘·æ√à°√–®“¬„π·ª≈ß·≈–¬—ß§ß¡’Õ¬Ÿà¡“°„π

√–¬–µâπ¢Õß°“√∑¥≈Õß

2) À≈—ß®“°™à«ß√–¬–‡¥◊Õπ·√°¢Õß°“√

‡°Á∫¢âÕ¡Ÿ≈ æ∫«à“ ª√‘¡“≥µ—«ÕàÕπæ¬“∏‘®“°·ª≈ßÀ≠â“

§«∫§ÿ¡ ·≈–·ª≈ßÀ≠â“„ à¡Ÿ≈¡â“À¡—°·Àâß (∑—Èß Õß

·ª≈ßπ’È‰¡à¡’°“√ª≈àÕ¬¡â“≈ß°‘πÀ≠â“„π√–À«à“ß°“√

∑¥≈Õß) ¡’√–¥—∫≈¥≈ß‡ªìπ≈”¥—∫®π∂÷ß√–¥—∫∑’Ëµ√«®

‰¡àæ∫„π‡¥◊Õπ¡°√“§¡-¡’π“§¡ ´÷Ëß‡ªìπ 3 ‡¥◊Õπ

 ÿ¥∑â“¬¢Õß°“√‡°Á∫¢âÕ¡Ÿ≈

·µà ”À√—∫·ª≈ßÀ≠â“ª≈àÕ¬¡â“ æ∫«à“

ª√‘¡“≥µ—«ÕàÕπæ¬“∏‘°≈—∫‡æ‘Ë¡ Ÿß¢÷ÈπÀ≈—ß®“°‡¥◊Õπ

·√°¢Õß°“√‡°Á∫¢âÕ¡Ÿ≈ √–¥—∫ Ÿß ÿ¥∑’Ëµ√«®æ∫§◊Õ

√–À«à“ß‡¥◊Õπ ‘ßÀ“§¡-°—π¬“¬π (ª√‘¡“≥ = 409.7 L3/

°°.) ´÷Ëß‡ªìπ™à«ßª≈“¬ƒ¥ŸΩπ À≈—ß®“°π—Èπ®–≈¥≈ß¡“°

(ª√‘¡“≥=88.3 L3/ °°.) „π™à«ß‡¥◊Õπ°—π¬“¬π-µÿ≈“§¡

´÷Ëß‡ªìπ™à«ß√–¬–πÈ”∑à«¡¢—ß„π·ª≈ß‡π◊ËÕß®“°¡’ª√‘¡“≥

Ωπµ°Àπ—° °≈à“«§◊Õ „π‡¥◊Õπ ‘ßÀ“§¡ °—π¬“¬π ·≈–

µÿ≈“§¡ 2538  Ÿß∂÷ß 186.8 ¡¡. 319 ¡¡. ·≈– 96.9 ¡¡.

°—∫°≈ÿà¡¡â“√ÿàπºŸâ§◊Õ §à“ EPG ‡©≈’Ë¬®– Õ¥§≈âÕß°—∫

√–¬–‡«≈“°“√„Àâ¬“∂à“¬æ¬“∏‘ ´÷Ëß‡ªìπ™à«ß√–¬–‡«≈“

„°≈â‡§’¬ß°—π ”À√—∫¡â“∑—Èß Õß°≈ÿà¡

Figure 2 Mean strongyle fecal egg counts (EPG)

in 50 female yearlings.
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Figure 1 Mean strongyle fecal egg counts (EPG)

in 25 male yearlings.
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Figure 3 Pasture larval counts (male yearlings).
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µ“¡≈”¥—∫ µàÕ¡“ª√‘¡“≥µ—«ÕàÕπ„π·ª≈ßÀ≠â“ª≈àÕ¬

¡â“π’È‡æ‘Ë¡¢÷ÈπÕ’°™à«ß§◊Õ„π‡¥◊Õπ∏—π«“§¡´÷Ëß‡ªìπƒ¥ŸÀπ“«

·µàÕ¬Ÿà„π√–¥—∫‡æ’¬ß 156.1 L3/°°. ·µà°Á¬—ß Ÿß°«à“

ª√‘¡“≥∑’Ëæ∫„π·ª≈ßÀ≠â“§«∫§ÿ¡·≈–·ª≈ßÀ≠â“„ à

¡Ÿ≈¡â“À¡—°·Àâß„π‡¥◊Õπ‡¥’¬«°—π ¡’¢âÕπà“ —ß‡°µ«à“

ª√‘¡“≥∑’Ë¢÷Èπ-≈ß¢Õßµ—«ÕàÕπæ¬“∏‘∑’Ëµ√«®æ∫„π·ª≈ß

À≠â“ª≈àÕ¬¡â“π’È®–§àÕπ¢â“ß —¡æ—π∏å°—∫√–¥—∫ª√‘¡“≥

‰¢àæ¬“∏‘∑’ËΩŸß¡â“√ÿàπ¢—∫ÕÕ°¡“ (Figure 1) °≈à“«§◊Õ

™à«ß√–¬–∑’Ëæ∫µ—«ÕàÕπæ¬“∏‘„π·ª≈ßÀ≠â“π’È„π√–¥—∫ Ÿß

®–‡ªìπ√–¬–ª√–¡“≥ 3-4  —ª¥“ÀåÀ≈—ß®“°æ∫‰¢à

æ¬“∏‘ª√‘¡“≥ Ÿß®“°ΩŸß¡â“ ∑—Èß„π™à«ßƒ¥ŸΩπ·≈–™à«ß

√–¬–Õ“°“»Àπ“«

2.2 „π°≈ÿà¡¡â“√ÿàπ‡¡’¬

¢âÕ¡Ÿ≈ª√‘¡“≥µ—«ÕàÕπæ¬“∏‘∑’Ëµ√«®æ∫„π

·ª≈ßÀ≠â“∑¥≈Õß¢Õß°≈ÿà¡¡â“√ÿàπ‡¡’¬ (Figure 4) ¡’√Ÿª

·∫∫∑’Ë§≈â“¬§≈÷ß°—∫¢âÕ¡Ÿ≈∑’Ëæ∫„π°≈ÿà¡¡â“√ÿàπºŸâ¥—ß°≈à“«

„π¢âÕ 2.1 Õ¬à“ß‰√°Á¥’ —ß‡°µ‰¥â«à“ª√‘¡“≥∑’Ë√–¥—∫®ÿ¥

 Ÿß ÿ¥¢Õß∑—Èß™à«ßƒ¥ŸΩπ·≈–™à«ßƒ¥ŸÀπ“«„π·ª≈ßÀ≠â“

ª≈àÕ¬¡â“√ÿàπ‡¡’¬®–µË”°«à“∑’Ëæ∫„π™à«ß√–¬–‡¥’¬«°—π

¢Õß°≈ÿà¡¡â“√ÿàπºŸâ

‡¡◊ËÕæ‘®“√≥“¢âÕ¡Ÿ≈°“√®—¥°“√ª≈àÕ¬¡â“≈ß

·ª≈ßÀ≠â“¢Õßø“√å¡·Ààßπ’È ∑”„ÀâÕ∏‘∫“¬‰¥â«à“ ‡Àµÿ∑’Ë

·ª≈ßÀ≠â“ª≈àÕ¬¡â“¢Õß°≈ÿà¡¡â“√ÿàπºŸâ¡’ª√‘¡“≥µ—«ÕàÕπ

æ¬“∏‘Õ¬Ÿà„π√–¥—∫ Ÿß°«à“ πà“®–‡ªìπ‡æ√“–ºŸâ¥Ÿ·≈¡â“

®—¥°“√ª≈àÕ¬ΩŸß¡â“√ÿàπºŸâ≈ß·ª≈ßÀ≠â“„π‡«≈“‡™â“°«à“ΩŸß

¡â“√ÿàπ‡¡’¬ ∑”„Àâ¡’¡Ÿ≈¡â“µ°„π·ª≈ßÀ≠â“¢Õß¡â“√ÿàπºŸâ

¡“°°«à“  à«π„πΩŸß¡â“√ÿàπ‡¡’¬π—Èπ ·¡â®–¡’®”π«π„πΩŸß

¡“°°«à“ (50 µ—«) ·µà¡â“ à«π„À≠à‰¥â∂à“¬¡Ÿ≈‡«≈“‡™â“

„π§Õ°¡â“·≈â« ®÷ß¡’ª√‘¡“≥¡Ÿ≈¡â“ ¥„π·ª≈ßÀ≠â“Õ¬Ÿà

πâÕ¬°«à“¡“°

ª√–‡¥Áπ ”§—≠¢Õßº≈°“√«‘®—¬ ·≈–¢âÕ‡ πÕ·π–

¡’¥—ßπ’È

1.  ¿“«–°“√·æ√à√–∫“¥¢Õßµ—«ÕàÕπæ¬“∏‘

√–¬–µ‘¥µàÕ(‡©æ“–°≈ÿà¡ µ√Õß°“¬≈— ) „π·ª≈ßÀ≠â“

∑’Ëµ√«®æ∫„πß“π«‘®—¬§√—Èßπ’È®—¥«à“Õ¬Ÿà„π√–¥—∫‰¡à Ÿß

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫∑’Ëæ∫„πß“π«‘®—¬∑’Ëµà“ßª√–‡∑»

∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–ø“√å¡¡â“ª≈àÕ¬¡â“≈ß°‘πÀ≠â“‰¡à
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Figure 4 Pasture larval counts (female yearlings).
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µàÕªï ‚¥¬¡’√–¬–‡«≈“Àà“ß°—π 8  —ª¥“ÀåµàÕ§√—Èß ´÷Ëß®–

‡ªìπ„π‡¥◊Õπ¡‘∂ÿπ“¬π  ‘ßÀ“§¡ µÿ≈“§¡ ·≈–∏—π«“§¡

‡æ◊ËÕ§«∫§ÿ¡ª√‘¡“≥¢Õß‰¢àæ¬“∏‘µ≈Õ¥ƒ¥ŸΩπ·≈–™à«ß

µâπƒ¥ŸÀπ“« ·≈–À≈—ß®“°π—Èπ “¡“√∂≈¥™à«ß°“√„Àâ

¬“∂à“¬æ¬“∏‘°—∫ΩŸß¡â“ ‡π◊ËÕß®“°„πƒ¥Ÿ√âÕπ∑’Ë¡’Õÿ≥À¿Ÿ¡‘

 Ÿß æ¬“∏‘µ—«ÕàÕπ√–¬–µ‘¥µàÕ„π·ª≈ßÀ≠â“®–¡’

ª√‘¡“≥≈¥≈ß¡“° πÕ°®“°π’È∂â“®–„™â¬“∂à“¬æ¬“∏‘°≈ÿà¡

Õ◊Ëπ´÷Ëß§«∫§ÿ¡‰¥â√–¬–‡«≈“ —Èπ°«à“°Á§«√®—¥‚ª√·°√¡

„Àâ∑ÿ° 4  —ª¥“Àå ‚¥¬‡«âπ™à«ß‡¥◊Õπ¡°√“§¡∂÷ßæƒ…¿“§¡

4. ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫·ª≈ß§«∫§ÿ¡·≈–

·ª≈ß∑’Ëª≈àÕ¬¡â“·≈â« ®–‡ÀÁπ«à“ °“√„ à¡Ÿ≈¡â“À¡—°·Àâß

‰¡à àßº≈„Àâ‡°‘¥ªí≠À“°“√·æ√à√–∫“¥¢Õßæ¬“∏‘„π

·ª≈ßÀ≠â“‡°‘π°«à“„π ¿“æª°µ‘ ∑—Èßπ’È‡æ√“–¡Ÿ≈¡â“∑’Ë

À¡—°·Àâß‰«â„π√–¬–‡«≈“ 90 «—π¢÷Èπ‰ªπ—Èπ µ—«ÕàÕπ

æ¬“∏‘®–‰¡à “¡“√∂¡’™’«‘µÕ¬Ÿà‰¥â ¥—ßπ—Èπø“√å¡¡â“∑’Ë¡’¡Ÿ≈

¡â“ª√‘¡“≥¡“° πà“®–„™âª√–‚¬™πå®“°¡Ÿ≈¡â“‡ªìπ

ªÿÜ¬§Õ°„π·ª≈ßÀ≠â“‰¥â ‚¥¬∑”°“√°Õß¡Ÿ≈¡â“„Àâ·Àâß

µ“¡∏√√¡™“µ‘‰«â°àÕπÕ¬à“ßπâÕ¬ 90 «—π °àÕπ„ à„π

·ª≈ßÀ≠â“

¡“°‡∑à“∑’ËªØ‘∫—µ‘Õ¬Ÿà„πµà“ßª√–‡∑» ·≈– à«π¡“°®–„Àâ

Õ“À“√¡â“„π§Õ°°àÕπª≈àÕ¬≈ß·ª≈ß °“√ª≈àÕ¬≈ß

·ª≈ß®÷ß‡ªìπ°“√„Àâ¡â“‰¥âÕÕ°°”≈—ß°“¬¡“°°«à“¡ÿàß„Àâ

¡â“‰¥â‡≈Á¡À≠â“§√—Èß≈–π“πÊ‡À¡◊Õπ„πµà“ßª√–‡∑»

2.  ¿“«–°“√·æ√à√–∫“¥¢Õßæ¬“∏‘„π·ª≈ß

À≠â“ ‡°’Ë¬«¢âÕß°—∫ƒ¥Ÿ°“≈ °≈à“«§◊Õ ®–æ∫ª√‘¡“≥

µ—«ÕàÕπæ¬“∏‘„π√–¥—∫§àÕπ¢â“ß Ÿß„π™à«ßƒ¥ŸΩπ´÷Ëß

Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ®–‡À¡“– ¡°—∫°“√‡®√‘≠‡µ‘∫‚µ

¢Õßæ¬“∏‘„π·ª≈ßÀ≠â“ „π™à«ßƒ¥ŸÀπ“«°Á¬—ß§ßæ∫∫â“ß

·µà„π™à«ßƒ¥Ÿ√âÕπ∑’ËÕ“°“»·≈–·ª≈ßÀ≠â“Õ¬Ÿà„π ¿“æ

·Àâß·≈âßπ—Èπ·∑∫®–‰¡àæ∫µ—«ÕàÕπæ¬“∏‘‡≈¬

3. ‡π◊ËÕß®“°°“√§«∫§ÿ¡ª√‘¡“≥‰¢àæ¬“∏‘„π

ΩŸß¡â“®–™à«¬≈¥ª√‘¡“≥¢Õßæ¬“∏‘„π·ª≈ßÀ≠â“ ¥—ßπ—Èπ

°“√§«∫§ÿ¡ªÑÕß°—π‚√§æ¬“∏‘„πø“√å¡¡â“‚¥¬«‘∏’

º ¡º “π §«√®—¥‚ª√·°√¡°“√„Àâ¬“∂à“¬æ¬“∏‘´÷Ëß¡’

ª√– ‘∑∏‘¿“æ„π°“√§«∫§ÿ¡‰¥â¥’ ®“°º≈°“√«‘®—¬„π

ª√–‡∑»‰∑¬æ∫«à“¬“∂à“¬æ¬“∏‘‰Õ‡«Õ√å‡¡Á§µ‘π®–

 “¡“√∂§«∫§ÿ¡‰¢àæ¬“∏‘„π¡â“‰¥âπ“π∂÷ß 8  —ª¥“Àå

(∏’√–»—°¥‘Ï ·≈–§≥–, 2540) ¥—ßπ—Èπ®÷ßÕ“®®–®—¥

‚ª√·°√¡°“√„Àâ¬“∂à“¬æ¬“∏‘™π‘¥π’Èª√–¡“≥ 4 §√—Èß
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X 264 X 158 X 198

X 139 X 211 X 132

X 132 X 223 X 172

Figure 5 Samples of L3 strongylus larvae acquired from pastures.
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X 75 X 118 X 132

X 182 X 175 X 160

X 125 X 75 X 75

Figure 6 Samples of L3 strongylus larvae acquired from pastures.
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