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Abstract

This study was to develop of test kit for antibiotics determination in Poultry feed by Microbiological

assay with 5 standard cultures of Bacillus stearothermophilus  ATCC 7953, Bacillus subtilis ATCC 6633, Bacillus

cereus ATCC 11778, Micrococcus luteus ATCC 9341 and Staphylococcus aureus ATCC 6538P. The results

showed that chlortetracycline, tetracycline, oxytetracycline, and erythromycin were sensitive to the lowest

concentration at 0.97 mg/kg, spiramycin and tylosin were sensitive to the lowest concentration at 1.95 mg/kg.

Whereas, zinc-bacitracin, monensin and lincomycin were sensitive to the lowest concentration at 3.90, 7.81 and

7.81 mg/kg  respectively. One hundred and seventy one (171) of 406 samples (42.12%) were found the positive

samples by microbiological assay and 71 samples (17.48%) were detected as chlotetracycline by using HPLC-

UV. Some positive sample may be contaminated with other antibiotics without analysis. Furthermore, poultry

feeds of 57 certified farms were not found the inhibition zone when applied to both of test plate and test tube

methods. It was indicated that poultry feeds of certified farms were free from   antibiotic residue. The comparative

results of test plate and test tube methods showed the consistent result. The test kits can be analyzed in many

kinds and groups of antibiotics in poultry feeds in one time. The microbiological assay with 4 standard cultures

method were used to screen the antibiotic contaminated feed before analyzing with the high class instrument

HPLC-UV. The test plate method was suitable for pellet or powder feed. Whereas, the test tube method was

suitable for liquid (sample was extracted by solvent) or drinking water sample in farm. The study of stocking

test kits in the refrigerator at 4oC showed that they can be used to detect antibiotics up to 21 days, but the

sensitivity would be decreased. Therefore, these test kits can be used to monitor, control  antibiotic in any field

and also used as a primary indicator for free antibiotic farms.
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∫∑§—¥¬àÕ

®“°°“√æ—≤π“™ÿ¥μ√«® Õ∫‡æ◊ËÕÀ“¬“ªØ‘™’«π–„πÕ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à‚¥¬«‘∏’∑¥ Õ∫∑“ß®ÿ≈™’««‘∑¬“¥â«¬

‡™◊ÈÕ·∫§∑’‡√’¬¡“μ√∞“π 5 ™π‘¥ §◊Õ Bacillus stearothermophilus ATCC 7953 Bacillus subtilis ATCC 6633 Bacillus

cereus ATCC 11778 Micrococcus luteus ATCC 9341 ·≈– Staphylococcus aureus ATCC 6538P æ∫«à“¬“ªØ‘™’«π–™π‘¥

Chlortetracycline Tetracycline Oxytetracycline ·≈– Erythromycin ¡’§«“¡‰«∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 0.97 mg/kg ·≈–

¡’§«“¡‰«°—∫ Spiramycin ·≈– Tylosin ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 1.95 mg/kg  „π¢≥–∑’Ë Zinc-Bacitracin Monensin ·≈–

Lincomycin ¡’§«“¡‰«∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 3.90 7.81 ·≈– 7.81 mg/kg μ“¡≈”¥—∫ º≈°“√„™â™ÿ¥μ√«® Õ∫¥â«¬‡™◊ÈÕ

¡“μ√∞“π 4 ™π‘¥ „πÀâÕßªØ‘∫—μ‘°“√°—∫μ—«Õ¬à“ßÕ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à®“°ø“√å¡ ®”π«π 406 μ—«Õ¬à“ß æ∫º≈∫«°

∑—ÈßÀ¡¥ 171 μ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 42.12 ·≈–μ√«®æ∫ chlortetracycline ®”π«π 71 μ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 17.48 ¥â«¬

«‘∏’ HPLC-UV ®“°°“√∑¥ Õ∫„™â™ÿ¥μ√«® Õ∫∑“ß®ÿ≈™’««‘∑¬“„π∑âÕß∑’Ë°—∫μ—«Õ¬à“ßÕ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à®“°ø“√å¡

∑—ÈßÀ¡¥ 57 ·Ààß ‰¡àæ∫°“√‡°‘¥‚´π¬—∫¬—Èß‡™◊ÈÕ°—∫™ÿ¥μ√«® Õ∫∑—Èß·∫∫‡æ≈∑·≈–À≈Õ¥∑¥ Õ∫ ®“°°“√‡ª√’¬∫‡∑’¬∫º≈™ÿ¥

μ√«® Õ∫∑’Ëæ—≤π“¢÷Èπ·∫∫‡æ≈∑∑¥ Õ∫·≈–·∫∫À≈Õ¥∑¥ Õ∫æ∫«à“„Àâº≈ Õ¥§≈âÕß°—π·≈–™à«¬§—¥°√Õß μ—«Õ¬à“ß∑’Ëªπ‡ªóôÕπ¬“

ªØ‘™’«π–‡æ◊ËÕπ”‰ª«‘‡§√“–Àå¥â«¬‡§√◊ËÕß¡◊Õ™—Èπ Ÿß ´÷Ëß«‘∏’·∫∫‡æ≈∑∑¥ Õ∫‡À¡“– ¡°—∫μ—«Õ¬à“ß∑’Ë‡ªìπ‡¡Á¥·≈–ºß ·≈–«‘∏’·∫∫

À≈Õ¥∑¥ Õ∫‡À¡“– ¡„π°“√μ√«®°—∫μ—«Õ¬à“ß∑’Ë °—¥‡ªìπ¢Õß‡À≈«À√◊ÕπÈ”∑’Ë„™â„π°“√‡≈’È¬ß —μ«å ·≈–®“°°“√»÷°…“°“√‡°Á∫√—°…“

™ÿ¥μ√«® Õ∫„πμŸâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬  æ∫«à“ “¡“√∂„™âμ√«® Õ∫¬“ªØ‘™’«π–‰¥â∂÷ß 21 «—π ·μà§«“¡‰«®–≈¥≈ß

™ÿ¥μ√«® Õ∫π’È “¡“√∂„™â‡ªìπ‡§√◊ËÕß¡◊Õ™à«¬μ√«®À“°“√„™â¬“ªØ‘™’«π–„πø“√å¡‰¥âÕ¬à“ß√«¥‡√Á«·≈–∑—Ë«∂÷ß·≈–„™â‡ªìπ¥—™π’

∫àß∫Õ°«à“‡ªìπø“√å¡‡≈’È¬ß‰°à·∫∫ª≈Õ¥¬“ªØ‘™’«π–μ°§â“ß‰¥â¥’√–¥—∫Àπ÷Ëß

§” ”§—≠ : ¬“ªØ‘™’«π– Õ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à ™ÿ¥μ√«® Õ∫∑“ß®ÿ≈™’««‘∑¬“

Journal of Applied Animal Science 2014; 7(3): 31-46.
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∫∑π”

¬“ªØ‘™’«π– (Antibiotics) ‡ªìπ “√∑’Ë®ÿ≈‘π∑√’¬åº≈‘μ¢÷Èπ

¡’º≈¬—∫¬—ÈßÀ√◊Õ¶à“®ÿ≈‘π∑√’¬å™π‘¥Õ◊Ëπ (Guilfoile P.G., 2007)  ¬“

ªØ‘™’«π– à«π„À≠à∂Ÿ°π”¡“„™â‡æ◊ËÕ«—μ∂ÿª√– ß§å¥â“π°“√√—°…“

‚√§μ‘¥‡™◊ÈÕμà“ßÊ „π¡πÿ…¬å·≈– —μ«å ·μàÕ¬à“ß‰√°Áμ“¡¬—ß

¡’°“√π”¬“ªØ‘™’«π–¡“„™â‡ªìπ “√ àß‡ √‘¡À√◊Õ‡√àß°“√‡®√‘≠

‡μ‘∫‚μ·≈–ªÑÕß°—π‚√§„π —μ«å (Castanon.J. I. R.2007) ·μà

‡π◊ËÕß®“°§«“¡®”‡ªìπ„π°“√π”¬“ªØ‘™’«π–¡“„™â‡æ◊ËÕªÑÕß°—π

‚√§·≈–‡æ‘Ë¡º≈º≈‘μ„π°“√‡≈’È¬ß —μ«å‚¥¬¢“¥§«“¡√Ÿâ·≈–°“√

§«∫§ÿ¡°“√„™âÕ¬à“ß‡¢â¡ß«¥ πÕ°®“°π’È¬—ß¡’°“√„™â¬“ªØ‘™’«π–

μ‘¥μàÕ°—π‡ªìπ√–¬–‡«≈“π“π ∑”„Àâ¬“ªØ‘™’«π–μ°§â“ß„π

º≈‘μ¿—≥±å∑’Ë‡ªìπÕ“À“√ ´÷Ëß∑”„Àâ‡°‘¥Õ—πμ√“¬μàÕºŸâ∫√‘‚¿§ Õ“®

°àÕ„Àâ‡°‘¥Õ“°“√·æâ¬“·≈–¡’º≈μàÕ·∫§∑’‡√’¬„π√–∫∫∑“ß

‡¥‘πÕ“À“√ ∑”„Àâ‡™◊ÈÕ‚√§‡°‘¥°“√¥◊ÈÕ¬“ ·≈–∫“ß™π‘¥‡ªìπ “√

°àÕ¡–‡√Áß (Ergin Kaya and Filazi, 2010) ªí®®ÿ∫—π°“√μ√«®

À“¬“ªØ‘™’«π–¥â“π™π‘¥·≈–ª√‘¡“≥∑”‰¥âÀ≈“¬«‘∏’ ‡™àπ

ELISA (Enzyme linked immunosorbent assay) HPLC (High

performance liquid chromatography) ·≈– LC-MS/MS

(Liquid chromatography-mass spectrophotometer/mass

spectrophotometer) (¿‘√¡¿√≥å ·≈–§≥– 2554) ´÷Ëß·μà≈–«‘∏’

¡’°“√«‘‡§√“–Àå∑’Ë´—∫ ấÕπ „™â‡§√◊ËÕß¡◊Õ√“§“·æß ∑”„Àâμâπ∑ÿπ

°“√«‘‡§√“–Àå Ÿß ®“°·π«∑“ß¥—ß°≈à“«®÷ßμâÕß¡’°“√«‘®—¬‡æ◊ËÕ

æ—≤π“À“‡∑§π‘§·≈–°“√μ√«® Õ∫À“¬“ªØ‘™’«π–Õ¬à“ßßà“¬

√“§“∂Ÿ° ‡°…μ√°√ “¡“√∂μ√«® Õ∫‰¥â‡Õß ´÷Ëß«‘∏’μ√«® Õ∫

¬“ªØ‘™’«π–‚¥¬«‘∏’∑“ß®ÿ≈™’««‘∑¬“‡ªìπ‡∑§π‘§∑’ËÕ“»—¬‡™◊ÈÕ

·∫§∑’‡√’¬∑’Ë¡’§ÿ≥ ¡∫—μ‘∂Ÿ°¬—∫¬—Èß°“√‡®√‘≠¥â«¬¬“ªØ‘™’«π–™π‘¥

π—Èπ  “¡“√∂μ√«® Õ∫¬“ªØ‘™’«π–‰¥â –¥«°·≈–√«¥‡√Á« Õ’°

∑—Èß¬—ßμ√«®‰¥â„π√–¥—∫ mg/kg (ppm=part per million) ·≈–

¬—ß¡’°“√ª√–¬ÿ°μå„™âÕ¬à“ß°«â“ß¢«“ß∑—Èß∑“ß¥â“π‡¿ —™«‘‡§√“–Àå

(Breiret al., 2002; Mendez et al., 2005; Souza et al.,

2006; Vaucheret al., 2006) °“√«‘‡§√“–Àå„ππÈ”π¡¥‘∫

(Gibertsonet et al., 1995; Nouwset et al., 1999) °“√

«‘‡§√“–Àå„π‡π◊ÈÕ —μ«å (∏ß™—¬ ·≈–§≥–, 2545) °“√«‘‡§√“–Àå

„πÕ“À“√ —μ«å ( Siwczynska M.P. and Kwiatek K., 2007)

 ”À√—∫ª√–‡∑»‰∑¬°“√‡≈’È¬ß‰°à‡æ◊ËÕ°“√ àßÕÕ°μâÕßª≈Õ¥¬“

·≈– “√‡§¡’¿—≥±åμâÕßÀâ“¡∑—ÈßÀ¡¥ ¥—ßπ—Èπ®÷ß®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë

μâÕß¡’°“√«‘®—¬·≈–æ—≤π“™ÿ¥μ√«® Õ∫À“¬“ªØ‘™’«π–„πÕ“À“√

 —μ«å¥â«¬«‘∏’∑“ß®ÿ≈™’««‘∑¬“ ÷́Ëß “¡“√∂«‘‡§√“–Àåμ—«Õ¬à“ß‰¥â

®”π«π¡“°·≈– “¡“√∂μ√«® Õ∫¬“‰¥âÀ≈“°À≈“¬™π‘¥„π

§√“«‡¥’¬«°—π ‡æ◊ËÕ∑”„Àâ‡°…μ√°√¡’§«“¡¡—Ëπ„®„π§ÿ≥¿“æ

Õ“À“√ —μ«å«à“ª√“»®“°¬“ªØ‘™’«π– πÕ°®“°π’È¬—ß‡ªìπ°“√

«‘‡§√“–Àå‡∫◊ÈÕßμâπ‡æ◊ËÕ§—¥°√Õßμ—«Õ¬à“ß°àÕππ”‰ª«‘‡§√“–Àå

μ√«® Õ∫¥â«¬‡§√◊ËÕß¡◊Õ™—Èπ Ÿß„πÀâÕßªØ‘∫—μ‘°“√ √«¡∂÷ß„™â

‡ªìπ‡§√◊ËÕß¡◊Õ‡æ◊ËÕÀ“·π«∑“ß„π°“√‡ΩÑ“√–«—ß·≈–ªÑÕß°—π°“√

„™â¬“ªØ‘™’«π–„πÕ“À“√ —μ«å„Àâ‡ªìπ‰ªμ“¡æ√–√“™∫—≠≠—μ‘

§«∫§ÿ¡§ÿ≥¿“æÕ“À“√ —μ«å æ.». 2525 ‡æ◊ËÕ™à«¬‡À≈◊Õ

‡°…μ√°√„π°“√ªÑÕß°—π‰¡à„Àâ¡’¬“ªØ‘™’«π–μâÕßÀâ“¡μ°§â“ß

„π ‘π§â“ª»ÿ —μ«åÕ’°¥â«¬

Õÿª°√≥å·≈–«‘∏’°“√

‡§√◊ËÕß¡◊Õ·≈–«— ¥ÿ

1. ‡§√◊ËÕß¡◊Õ : ‡§√◊ËÕß™—Ëß≈–‡Õ’¬¥ 5 μ”·Àπàß ‡§√◊ËÕßπ÷Ëß

¶à“‡™◊ÈÕ ‡§√◊ËÕßÕ∫¶à“‡™◊ÈÕ μŸâÕ∫‡æ“–‡™◊ÈÕÕÿ≥À¿Ÿ¡‘ 30, 37 ·≈–

62 Õß»“‡´≈‡´’¬  (± 1 Õß»“‡´≈‡´’¬ ) μŸâª≈Õ¥‡™◊ÈÕ ‡§√◊ËÕß

‡´πμ√‘øî«®å

2. Õÿª°√≥å ‡§√◊ËÕß·°â« : À≈Õ¥∑¥≈Õß ®“πæ≈“ μ‘°

‡æ“–‡≈’È¬ß‡™◊ÈÕ (‡æ≈∑) ªî‡ªμ À≈Õ¥ centrifuge Roux flask

¢«¥ Duran Vernier-caliper

3.  “√‡§¡’ : 20% Ethanol, 70% Ethanol ·≈– 95%

Ethanol 0.85% Sterile normal saline, Antimicrobial

Susceptibility test discs (Oxoid, Difco) ™π‘¥¬“ Tetracycline

10 μg, Erythromycin 10 μg,  Nitrofuratoin 30 μg,

Zinc-Bacitracin 10 μg, Monensin 10 μg, Lincomycin

10 μg

4. Õ“À“√‡≈’È¬ß‡™◊ÈÕ : Antibiotic Medium No.1 (AM1),

Antibiotic Medium No.5 (AM5), Antibiotic Medium No.8

(AM8), Antibiotic Medium No.11 (AM11), Test agar for

the residue test acc. to KUNDRAT (KD), Tryptone Soy

Agar

5. ‡™◊ÈÕ·∫§∑’‡√’¬¡“μ√∞“π : Bacillus subtilis ATCC

6633, Bacillus cereus ATCC 11778, Micrococus luteus

ATCC 9341 (Kocuria rhizophila ATCC 9341), Bacillus

stearothermophilus ATCC 7953, Staphylococcus aureus

ATCC 6538P

6.  “√¡“μ√∞“π¬“ªØ‘™’«π– : Chlortetracycline

(sigma Lot No : 78F-0022) Oxytetracycline (sigma Lot

No : 063k06064) ·≈– Tetracycline (sigma Lot No : 118F-

0050) Tylosin (sigma Lot No : 115k14991) Spiramycin

(sigma Lot No : 68F-0664) Zinc-Bacitracin (sigma Lot

No : 19F06481) Erythromycin (sigma Lot No : 87F-
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0539) Lincomycin (sigma Lot No : 112K0566) ·≈–

Monensin (sigma Lot No : 117k5006)

«‘∏’°“√

1. °“√‡μ√’¬¡‡™◊ÈÕ·∫§∑’‡√’¬¡“μ√∞“π 5 ™π‘¥ μ“¡

«‘∏’  AOAC Official method of Analysis 957.23. 2007

1.1 Bacillus subtilis ATCC 6633 ·≈–

Bacillus cereus ATCC 11778 : π”‡™◊ÈÕ Bacillus subtilis

ATCC 6633 ·≈– Bacillus cereus ATCC 11778 ¡“

subculture μ‘¥μàÕ°—π 2 «—π ‡æ◊ËÕ„Àâ‰¥â‡™◊ÈÕ∑’Ë·¢Áß·√ß≈â“ß slant

‡™◊ÈÕ∑’Ë·¢Áß·√ß¥â«¬ 0.85% Normal Saline 1 ml ¥Ÿ¥„ à roux

flask ∑’Ë¡’Õ“À“√‡≈’È¬ß‡™◊ÈÕ AM 1 ‡Õ’¬ß¢«¥‰ª¡“‡æ◊ËÕ„Àâ‡™◊ÈÕ

°√–®“¬‰ª∑—Ë«º‘«Õ“À“√ ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡ ’́¬ ‡ªìπ

‡«≈“ 5 «—π ≈â“ß roux flask ¥â«¬ 0.85% Normal Saline 5 ml

¥Ÿ¥„ à sterile centrifuge tube π”‰ªÀ¡ÿπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á«

3,000 rpm π“π 10 π“∑’ „™âªî‡ªμ¥Ÿ¥ à«π„ ∑‘Èß ‡μ‘¡ 20%

Ethanol 5 ml π”‰ªÀ¡ÿπ‡À«’Ë¬ßÕ’°§√—Èß∑’Ë§«“¡‡√Á« 3,000 rpm

π“π 10 π“∑’ „™âªî‡ªμ¥Ÿ¥ à«π„ ∑‘Èß ‡μ‘¡ 20% Ethanol 5 ml

‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬ 

1.2 Bacillus stearothermophilus ATCC 7953

: π”‡™◊ÈÕ Bacillus stearothermophilus ATCC 7953 ¡“

subculture μ‘¥μàÕ°—π 2 «—π ‡æ◊ËÕ„Àâ‰¥â‡™◊ÈÕ∑’Ë·¢Áß·√ß ≈â“ß slant

‡™◊ÈÕ∑’Ë·¢Áß·√ß¥â«¬ 0.85% Normal Saline 1 ml ¥Ÿ¥„ à roux

flask ∑’Ë¡’Õ“À“√ Tryptic soy agar (TSA) ‡Õ’¬ß¢«¥‰ª¡“

‡æ◊ËÕ„Àâ‡™◊ÈÕ°√–®“¬‰ª∑—Ë«º‘«Õ“À“√ ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 62

Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 5 «—π ·≈–∑”‡™àπ‡¥’¬«°—∫¢âÕ 1.1

1.3 Micrococcus luteus ATCC 9341 ·≈–

Staphylococcus aureus ATCC 6538P: π”‡™◊ÈÕ¡“ subculture

μ‘¥μàÕ°—π 2 «—π‡æ◊ËÕ„Àâ‰¥â‡™◊ÈÕ∑’Ë·¢Áß·√ß ≈â“ß slant ‡™◊ÈÕ∑’Ë·¢Áß

·√ß·≈â«¥â«¬ 0.85% Normal Saline 1 ml ¥Ÿ¥„ à roux flask

∑’Ë¡’Õ“À“√ Antibiotic medium 11 (AM 11) ‡Õ’¬ß¢«¥‰ª¡“

‡æ◊ËÕ„Àâ‡™◊ÈÕ°√–®“¬‰ª∑—Ë«º‘«Õ“À“√·≈â«∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37

Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 1 «—π ≈â“ß roux flask ¥â«¬ 0.85%

Normal Saline 5 ml ¥Ÿ¥„ à sterile centrifuge tube π”‰ª

À¡ÿπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á« 3,000 rpm π“π 10 π“∑’ „™âªî‡ªμ

¥Ÿ¥ à«π„ ∑‘Èß·≈â«‡μ‘¡ 0.85% Normal Saline 5 ml ‡°Á∫∑’Ë

Õÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬ 

2. °“√‡μ√’¬¡ “√≈–≈“¬¬“ªØ‘™’«π–¡“μ√∞“π 9

™π‘¥ §◊Õ Chlortetracycline Tetracycline Oxytetracycline

Erythromycin Monensin Spiramycin Tylosin Lincomycin

·≈– Zinc-Bacitracin ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 1000, 500,

250, 125, 62.5, 31.25, 15.62, 7.81, 3.90, 1.95 ·≈–

0.97 mg/kg

™—Ëß Chlortetracycline Oxytetracycline ·≈–

Tetracycline ≈–≈“¬¥â«¬ Hydrochloric acid 0.1 N „Àâ‰¥â¬“

≈–≈“¬¬“§«“¡‡¢â¡¢âπ 1,000 mg/kg ‡®◊Õ®“ß¥â«¬ Phosphate

buffer solution (PBS) pH 5.5 „Àâ‰¥â§«“¡‡¢â¡¢âπ 500  250

125 62.5 31.25 15.62 7.81 3.90 1.95 ·≈– 0.97 mg/kg

ªî¥¥â«¬Õ≈Ÿ¡‘‡π’¬¡øÕ¬≈å‡æ◊ËÕªÑÕß°—π· ß ‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 4

Õß»“‡´≈‡´’¬  ·≈–‡μ√’¬¡‡™àπ‡¥’¬«°—π°—∫ Tylosin  ≈–≈“¬¥â«¬

Methanol + PBS pH 7 ‡®◊Õ®“ß¥â«¬ Methanol + PBS pH 8

Spiramycin ≈–≈“¬¥â«¬ Methanol + PBS pH 8 ‡®◊Õ®“ß

¥â«¬ Methanol + PBS pH 8 Zinc-Bacitracin ≈–≈“¬¥â«¬

Hydrochloric acid 0.1 N. + πÈ” ‡®◊Õ®“ß¥â«¬ PBS pH 6.5

Erythromycin ·≈– Lincomycin ≈–≈“¬¥â«¬ PBS pH 8

‡®◊Õ®“ß¥â«¬ PBS pH 8 ·≈– Monensin ≈–≈“¬¥â«¬ Absolute

Methanol ‡®◊Õ®“ß¥â«¬ 50% Methanol

3. °“√‡μ√’¬¡μ—«Õ¬à“ßÕ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª

 ”À√—∫‰°àº ¡ “√¡“μ√∞“π¬“ªØ‘™’«π–

º ¡ Chlortetracycline °—∫Õ“À“√ —μ«åº ¡

 ”‡√Á®√Ÿª ”À√—∫‰°à∫¥≈–‡Õ’¬¥´÷Ëßºà“π°“√μ√«® Õ∫¥â«¬

«‘∏’∑“ß®ÿ≈™’««‘∑¬“°—∫‡™◊ÈÕ·∫§∑’‡√’¬¡“μ√∞“π 5 ™π‘¥ ‰¡àæ∫

‚´π„ ¢Õß¬“ªØ‘™’«π– „Àâ‰¥â§«“¡‡¢â¡¢âπ 1,000 500  250

125  62.5  31.25 15.62 7.81 3.90  1.95 ·≈– 0.97 mg/

kg ‡¢¬à“·∫∫À¡ÿπæ≈‘°´â“¬°≈—∫‰ª¢«“ (·∫∫‡≈¢ 8) π“π

ª√–¡“≥ 30 π“∑’ ‡æ◊ËÕ„Àâ¬“º ¡‡¢â“¥â«¬°—π ·≈–√–¡—¥√–«—ß

‰¡à„Àâ‡°‘¥§«“¡√âÕπ  ”À√—∫°“√‡μ√’¬¡μ—«Õ¬à“ßÕ“À“√ —μ«å

º ¡ ”‡√Á®√Ÿª ”À√—∫‰°àº ¡ Oxytetracycline Tetracycline

Tylosin Lincomycin Spiramycin Zinc-Bacitracin

Erythromycin ·≈– Monensin ∑”‡™àπ‡¥’¬«°—π°—∫°“√º ¡

Chlortetracycline

4. °“√ °—¥μ—«Õ¬à“ßÕ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫

‰°àº ¡ “√¡“μ∞“π¬“ªØ‘™’«π–∑”μ“¡«‘∏’ Official Journal of

European Communities 1981

™—Ëßμ—«Õ¬à“ßÕ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à∑’Ë

º ¡ “√¡“μ√∞“π¬“ªØ‘™’«π–·μà≈–™π‘¥ª√–¡“≥ 1 °√—¡

º ¡¥â«¬ “√ °—¥ 5 ¡‘≈≈‘≈‘μ√ ¥—ßπ’È Chlortetracycline „™â

Acetone + πÈ” + Hydrochloric acid 0.1 N.  Oxytetracycline

·≈– Tetracycline „™â Methanol + Hydrochloric acid 0.1

N. Tylosin „™â PBS pH 8 Lincomycin „™â Methanol + πÈ” +
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Hydrochloric acid 0.1 N. Spiramycin „™â Methanol  +

Phosphate buffer solution pH 8 Zinc-Bacitracin „™â

Methanol + πÈ” + Hydrochloric acid 0.1 N. Erythromycin

„™â PBS pH 8 Monensin „™â  90% Methanol  ‡¢¬à“ 1 π“∑’

5. °“√‡μ√’¬¡™ÿ¥μ√«® Õ∫·∫∫‡æ≈∑∑¥ Õ∫

5.1 ‡μ√’¬¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ AM5 AM8 AM11

·≈– KD π”‰ªπ÷Ëß¶à“‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 121 Õß»“‡´≈‡ ’́¬ 

§«“¡¥—π 15 ªÕπ¥å/μ“√“ßπ‘È« π“π 15 π“∑’ π”‰ª·™à„π

Water bath Õÿ≥À¿Ÿ¡‘ 45 Õß»“‡´≈‡ ’́¬ 

5.2 ‡μ‘¡‡™◊ÈÕ Bacillus subtilis ATCC 6633 ≈ß

„π AM5 „Àâ¡’ª√‘¡“≥‡™◊ÈÕ„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ 1x105 CFU/ml

∑”‡™àπ‡¥’¬«°—π‚¥¬ Bacillus cereus ATCC 11778 ‡μ‘¡

‡™◊ÈÕ„Àâ‰¥âª√‘¡“μ√‡™àπ‡¥’¬«°—π ≈ß„π AM8 ·≈–‡μ‘¡‡™◊ÈÕ

Micrococcus luteus ATCC 9341 ≈ß„π AM11 ‡μ‘¡‡™◊ÈÕ

Staphylococcus aureus ATCC 6538P ≈ß„π AM11 ·≈–‡μ‘¡

Bacillus stearothermophilus ATCC 7953 ≈ß„π KD ‡¢¬à“

‡™◊ÈÕ„Àâ‡¢â“°—∫Õ“À“√‚¥¬‰¡à„Àâ‡°‘¥øÕßÕ“°“»

5.3 ¥Ÿ¥Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë‡μ‘¡‡™◊ÈÕ·≈â«ª√‘¡“μ√

10 ml ≈ß‡æ≈∑ ¢π“¥ 10x100 mm ∑‘Èß„Àâ«ÿâπ·¢Áßμ—« „™â

∑¥ Õ∫

6. °“√‡μ√’¬¡™ÿ¥μ√«® Õ∫·∫∫À≈Õ¥∑¥ Õ∫

6.1 ‡™◊È Õ Bacillus subtilis ATCC 6633

Bacillus cereus ATCC 11778 Micrococcus luteus ATCC

9341 ·≈– Staphylococcus aureus ATCC 6538P ∑”

‡™àπ‡¥’¬«°—∫¢âÕ 5.1-5.2 ·μàÀ≈—ß®“°‡μ‘¡‡™◊ÈÕ„Àâ‡μ‘¡ 2,3,

5-Triphnyltetrazolium chloride 0.1% ·≈â«¥Ÿ¥≈ßÀ≈Õ¥

∑¥≈Õß™π‘¥Ω“‡°≈’¬«¢π“¥ 5 ml ª√‘¡“μ√À≈Õ¥≈– 1ml

∑‘Èß„Àâ·¢Áßμ—«

6.2 ‡™◊ÈÕ Bacillus stearothermophilus ATCC

7953 ∑”‡™àπ‡¥’¬«°—∫¢âÕ 5.1-5.2 ·≈–¥Ÿ¥≈ßÀ≈Õ¥∑¥≈Õß

‡™àπ‡¥’¬«°—∫¢âÕ 6.1

7. «‘∏’∑¥≈Õß

7.1 ∑¥≈ÕßÀ“«‘∏’∑’Ë∑¥ Õ∫∑’Ë‡À¡“– ¡·≈–ßà“¬

„π°“√μ√«® Õ∫μ—«Õ¬à“ßÕ“À“√ —μ«å¥—ßπ’È

«‘∏’∑’Ë 1 ‡æ≈∑∑¥ Õ∫·∫∫«“ßμ—«Õ¬à“ß∫π

Õ“À“√‡≈’È¬ß‡™◊ÈÕ

«‘∏’∑’Ë 2 ‡æ≈∑∑¥ Õ∫·∫∫„™â Paper disc

®ÿà¡≈ß„π “√≈–≈“¬¬“§«“¡‡¢â¡¢âπμà“ßÊ

«‘∏’∑’Ë 3 ‡æ≈∑∑¥ Õ∫·∫∫‡®“–À≈ÿ¡¢π“¥

8 ¡‘≈≈‘‡¡μ√ À¬¥ “√≈–≈“¬¬“§«“¡‡¢â¡¢âπμà“ßÊ „Àâ‡μÁ¡À≈ÿ¡

«‘∏’∑’Ë 4 ‡æ≈∑∑¥ Õ∫·∫∫„™â Cylinder

cup ‚¥¬À¬¥ “√≈–≈“¬¬“§«“¡‡¢â¡¢âπμà“ßÊ ≈ß‰ªª√–¡“≥

150 ‰¡‚§√≈‘μ√

«‘∏’∑’Ë 5 À≈Õ¥∑¥ Õ∫·∫∫¥Ÿ¥ “√≈–≈“¬

À√◊Õ “√ °—¥μ—«Õ¬à“ß„ àª√–¡“≥ 150 ‰¡‚§√≈‘μ√

7.1.1 π”‡æ≈∑∑¥ Õ∫·≈–À≈Õ¥∑¥ Õ∫

‰ª∫à¡ ‚¥¬‡™◊ÈÕ Bacillus subtilis ATCC 6633 ·≈– Bacillus

cereus ATCC 11778 ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡´’¬ 

Micrococcus luteus ATCC 9341 ·≈– Staphylococcus

aureus ATCC 6538P ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ·≈–

Bacillus stearothermophilus ATCC 7953 ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘

62 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 18-24 ™—Ë«‚¡ß

7.1.2 °“√Õà“πº≈‡æ≈∑∑¥ Õ∫ √“¬ß“π

º≈ çæ∫é ‡¡◊ËÕ‡°‘¥‚´π„  (Inhibition zone) ¡’¢π“¥¡“°°«à“ 2

¡‘≈≈‘‡¡μ√ ‚¥¬°“√«—¥¢π“¥§«“¡°«â“ß¢Õß∫√‘‡«≥‚´π„ 

ÕÕ°®“°¢Õ∫√‘¡πÕ°μ—«Õ¬à“ß Õ¬à“ßπâÕ¬ 2 §à“ ·≈â«π”¡“À“

§à“‡©≈’Ë¬‚¥¬§à“∑’Ë‰¥â¡’Àπà«¬‡ªìπ¡‘≈≈‘‡¡μ√

7.1.3 °“√Õà“πº≈À≈Õ¥∑¥ Õ∫ √“¬ß“π

º≈ çæ∫é ‡¡◊ËÕÕ“À“√‡≈’È¬ß‡™◊ÈÕ¢Õß Bacillus subtilis ATCC 6633

Bacillus cereus ATCC 11778 Micrococcus luteus ATCC

9341 ·≈– Staphylococcus aureus ATCC 6538P ‰¡à

‡ª≈’Ë¬π®“° ’‡À≈◊Õß‡ªìπ ’·¥ß·≈–Õ“À“√‡≈’È¬ß‡™◊ÈÕ Bacillus

stearothermophilus ATCC 7953 ‰¡à‡ª≈’Ë¬π®“° ’¡à«ß‡ªìπ

 ’‡À≈◊Õß

7.2 °“√»÷°…“§«“¡‰«¢Õß‡™◊ÈÕ°—∫ “√≈–≈“¬

¬“ªØ‘™’«π–∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμ—Èß·μà 0.97-1,000 mg/kg

∑—ÈßÀ¡¥ 9 ™π‘¥ §◊Õ Chlortetracycline Oxytetracycline

Tetracycline Tylosin Spiramaycin Zinc-Bacitracin

Erythromycin Lincomycin ·≈– Monensin

7.3 °“√»÷°…“À“§«“¡‰«¢Õß‡™◊ÈÕ°—∫μ—«Õ¬à“ß

Õ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à∑’Ëº ¡¬“ Chlortetracycline

Oxytetracycline Tetracycline Tylosin Spiramaycin Zinc-

Bacitracin Erythromycin Lincomycin ·≈– Monensin ∑’Ë

√–¥—∫ 0.97- 1,000 mg/kg

7.4 °“√»÷°…“À“«‘∏’∑’Ë‡À¡“– ¡„π°“√„™âμ√«®

°—∫Õ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à∑’Ë¡’°“√ °—¥μ—«Õ¬à“ß

‡æ◊ËÕÀ“§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë‡°‘¥°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ

·∫§∑’‡√’¬™π‘¥μà“ßÊ ¥â«¬«‘∏’‡æ≈∑∑¥ Õ∫·∫∫„™â Paper disc

·∫∫‡®“–À≈ÿ¡ ·∫∫«“ß Cylinder cup ·≈–«‘∏’À≈Õ¥∑¥ Õ∫

7.5 °“√μ√«® Õ∫§«“¡„™â‰¥â¢Õß™ÿ¥μ√«®
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 Õ∫™π‘¥‡æ≈∑∑¥ Õ∫·∫∫«“ßÕ“À“√ —μ«å‚¥¬μ√ß ·≈–

¬◊π¬—π™π‘¥¬“ Chlortetracycline °—∫«‘∏’ HPLC-UV (Andrzej

P. and et. al., 2005) ‚¥¬ ÿà¡‡°Á∫μ—«Õ¬à“ßÕ“À“√ —μ«åº ¡ ”‡√Á®

√Ÿª ”À√—∫‰°à®“°ø“√å¡·≈– àß‡¢â“μ√«®„πÀâÕßªØ‘∫—μ‘°“√

7.6 °“√μ√«® Õ∫§«“¡„™â‰¥â¢Õß™ÿ¥μ√«® Õ∫

°—∫Õ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à∑’Ë‡°Á∫®“°ø“√å¡·≈–

¥”‡π‘π°“√„π∑âÕß∑’Ë ‚¥¬„™â™ÿμ√«® Õ∫™π‘¥‡æ≈∑∑¥ Õ∫

·∫∫«“ßÕ“À“√ —μ«å‚¥¬μ√ß·≈–·∫∫ °—¥μ—«Õ¬à“ß∑¥ Õ∫·∫∫

Cylinder cup ·≈–™ÿ¥μ√«® Õ∫·∫∫À≈Õ¥∑¥ Õ∫

7.7 °“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥μ√«® Õ∫

∑’Ë‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬  ‰«âπ“π 1 7 14 ·≈–

21 «—π °—∫μ—«Õ¬à“ßÕ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à∑’Ëº ¡

¬“ªØ‘™’«π–∑—Èß 9 ™π‘¥ §«∫§ÿ¡§ÿ≥¿“æ‚¥¬ (Positive Control)

„™â Antimicrobial Susceptibility test discs ·≈–«“ßμ—«Õ¬à“ß

∫π‡æ≈∑∑¥ Õ∫

º≈°“√∑¥≈Õß·≈–«‘®“√≥åº≈

1. º≈°“√»÷°…“§«“¡‰«¢Õß‡™◊ÈÕ°—∫ “√≈–≈“¬¬“

ªØ‘™’«π–·μà≈–™π‘¥

®“°º≈°“√∑¥≈Õß°—∫‡™◊ÈÕ¡“μ√∞“π ®”π«π 5 ™π‘¥

‡æ◊ËÕÀ“™π‘¥¢Õß‡™◊ÈÕ∑’Ë‡À¡“– ¡°—∫ “√≈–≈“¬¬“ªØ‘™’«π–∑—Èß

9 ™π‘¥ æ∫«à“ (μ“√“ß∑’Ë 1)

Bacillus subtilis ATCC 6633 ¡’§«“¡‰«°—∫¬“

ªØ‘™’«π– Erythromycin Tetracycline, Chlortetracycline, ·≈–

Oxytetracycline ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 0.97 mg/kg

Tylosin ∑’Ë§«“¡‡¢â¡¢âπ 3.90 mg/kg ·≈– Monensin ∑’Ë§«“¡

‡¢â¡¢âπ 31.25 mg/kg ·≈– Lincomycin ∑’Ë§«“¡‡¢â¡¢âπ 62.5

mg/kg

Bacillus cereus ATCC 11778 ¡’§«“¡‰« °—∫¬“

ªØ‘™’«π– Chlortetracycline Tetracycline Oxytetracycline

·≈– Monensin ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 0.97 mg/kg

Erythromycin ∑’Ë§«“¡‡¢â¡¢âπ 1.95 mg/kg Tylosin ∑’Ë§«“¡

‡¢â¡¢âπ 125 mg/kg ·≈– Lincomycin ·≈– Zinc-Bacitracin

∑’Ë§«“¡‡¢â¡¢âπ 250 mg/kg

Bacillus stearothermophilus ATCC 7953 ¡’

§«“¡‰«°—∫¬“ªØ‘™’«π– Chlortetracycline Tetracycline

Oxytetracycline Monensin ·≈– Tylosin ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

μË” ÿ¥ 0.97 mg/kg Zinc-Bacitracin ∑’Ë§«“¡‡¢â¡¢âπ 3.90 mg/

kg Erythromycin ∑’Ë§«“¡‡¢â¡¢âπ 7.81 mg/kg Lincomycin ∑’Ë

§«“¡‡¢â¡¢âπ 15.62 mg/kg ·≈– Spiramycin ∑’Ë§«“¡‡¢â¡¢âπ

31.25 mg/kg

Micrococcus luteus ATCC 9341 ¡’§«“¡‰«

°—∫¬“ªØ‘™’«π– Tylosin Spiramycin ·≈– Erythromycin

Tetracycline ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 0.97 mg/kg

Chlortetracycline ∑’Ë§«“¡‡¢â¡¢âπ 1.95 mg/kg Oxytetracycline

∑’Ë§«“¡‡¢â¡¢âπ 3.90 mg/kg ·≈– Lincomycin ·≈– Zinc-

Bacitracin ∑’Ë§«“¡‡¢â¡¢âπ 7.81 mg/kg

Staphylococcus aureus ATCC 6538P ¡’§«“¡

‰«°—∫¬“ªØ‘™’«π– Chlortetracycline Tetracycline ·≈–

Oxytetracycline ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 0.97 mg/kg

Erythromycin ·≈– Spiramycin ∑’Ë§«“¡‡¢â¡¢âπ 1.95 mg/kg

Tylosin ·≈– Lincomycin §«“¡‡¢â¡¢âπ 3.90 mg/kg

Zinc-Bacitracin ∑’Ë§«“¡‡¢â¡¢âπ 31.25 mg/kg ·≈– Monensin

∑’Ë§«“¡‡¢â¡¢âπ 250 mg/kg

2. º≈°“√∑¥ Õ∫μ—«Õ¬à“ßÕ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª

 ”À√—∫‰°à∑’Ëº ¡¬“¡“μ√∞“π·μà≈–™π‘¥

®“°º≈°“√∑¥ Õ∫°—∫‡™◊ÈÕ¡“μ√∞“π ®”π«π 5 ™π‘¥

‡æ◊ËÕÀ“™π‘¥¢Õß‡™◊ÈÕ∑’Ë‡À¡“– ¡°—∫°“√μ√«®À“¬“„πμ—«Õ¬à“ß

Õ“À“√ —μ«å æ∫«à“ (μ“√“ß∑’Ë 2)

Bacillus subtilis ATCC 6633 ¡’§«“¡‰«°—∫

Erythromycin ·≈– Tetracycline ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥

0.97 mg/kg ·≈– Tylosin ∑’Ë§«“¡‡¢â¡¢âπ 1.95 mg/kg

Chlortetracycline ·≈– Oxytetracycline ∑’Ë§«“¡‡¢â¡¢âπ

3.90 mg/kg Monensin ∑’Ë§«“¡‡¢â¡¢âπ 125 mg/kg ·≈–

Lincomycin ∑’Ë§«“¡‡¢â¡¢âπ 250 mg/kg

Bacillus cereus ATCC 11778 ¡’§«“¡‰«°—∫

Oxytetracycline ·≈– Tetracycline ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥

0.97 mg/kg Chlortetracycline ∑’Ë§«“¡‡¢â¡¢âπ 3.90 mg/kg

Monensin ·≈– Erythromycin ∑’Ë§«“¡‡¢â¡¢âπ 15.62 mg/kg

·≈– Tylosin Lincomycin ·≈– Zinc-Bacitracin ∑’Ë§«“¡‡¢â¡¢âπ

250 mg/kg

Bacillus stearothermophilus ATCC 7953 ¡’

§«“¡‰«°—∫ Chlortetracycline Tetracycline ·≈– Oxytetra-

cycline ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 0.97 mg/kg Tylosin ∑’Ë

§«“¡‡¢â¡¢âπ 1.95 mg/kg Monensin ·≈– Zinc-Bacitracin ∑’Ë

§«“¡‡¢â¡¢âπ 3.90 mg/kg Erythromycin ∑’Ë§«“¡‡¢â¡¢âπ 7.81

mg/kg Lincomycin ∑’Ë§«“¡‡¢â¡¢âπ 15.62 mg/kg ·≈–

Spiramycin ∑’Ë§«“¡‡¢â¡¢âπ 125 mg/kg

Micrococcus luteus ATCC 9341 ¡’§«“¡‰«°—∫

Erythromycin Tylosin Spiramycin ·≈– Tetracycline ∑’Ë √–¥—∫
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Tylosin 7.81 3.90 3.90 250 125 125 0.97 0.97 0.97 0.97 0.97 0.97 31.25 3.90 15.62

Spiramycin - - - - - - 0.97 0.97 0.97 125 62.50 31.25 62.50 7.81 1.95

Zinc-Bacitracin - - - 250 250 250 31.25 31.25 7.81 15.62 3.90 3.90 250 31.25 31.25

Erythromycin 0.97 0.97 0.97 15.62 3.90 1.95 0.97 0.97 0.97 7.81 7.81 7.81 15.62 3.90 1.95

Lincomycin 250 125 62.5 1000 500 250 7.81 7.81 7.81 15.62 15.62 15.62 31.25 3.90 3.90

Chlortetracycline 1.95 0.97 0.97 0.97 0.97 0.97 1.95 1.95 1.95 0.97 0.97 0.97 0.97 0.97 0.97

Oxytetracycline 15.62 0.97 0.97 0.97 0.97 0.97 31.25 3.90 3.90 3.90 3.90 0.97 1.95 3.90 0.97

Tetracycline 0.97 0.97 0.97 0.97 0.97 0.97 31.25 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Monensin 250 31.25 31.25 15.62 0.97 0.97 - - - 3.90 3.90 0.97 250 250 250

À¡“¬‡Àμÿ  -  À¡“¬∂÷ß ‰¡à‡°‘¥‚´π„ °—∫ “√≈–≈“¬¬“™π‘¥π—Èπ∑ÿ°§«“¡‡¢â¡¢âπ

μ“√“ß∑’Ë 1 °“√»÷°…“§«“¡‡¢â¡¢âπ “√≈–≈“¬¬“·μà≈–™π‘¥∑’Ë§«“¡‡¢â¡¢âπμË” ÿ¥ ∑’Ë‡°‘¥°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥μà“ßÊ
¥â«¬«‘∏’°“√„™â Paper disc °“√‡®“–À≈ÿ¡ ·≈–°“√«“ß Cylinder cup

§«“¡‡¢â¡¢âπ¬“μË” ÿ¥∑’Ë‡°‘¥‚´π„ ®“°°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ (ppm)

™π‘¥¬“

B. subtilus

ATCC 6633

B. cereus

ATCC 11778

M. luteus

ATCC 9341

B. stearothermophilus

ATCC 7953

S. aureus

ATCC 6538P

‡®“–

À≈ÿ¡

Paper

disc

«“ß

cup

‡®“–

À≈ÿ¡

Paper

disc

«“ß

cup

‡®“–

À≈ÿ¡

Paper

disc

«“ß

cup

‡®“–

À≈ÿ¡

Paper

disc

«“ß

cup

‡®“–

À≈ÿ¡

Paper

disc

«“ß

cup

Tylosin 7.81 1.95 1.95 250 250 250 1.95 0.97 0.97 1.95 1.95 1.95 31.25 31.25 31.25

Spiramycin - - - - - - 1.95 0.97 0.97 250 125 125 125 62.50 62.50

Zinc-Bacitracin - - - 250 250 250 31.25 31.25 31.25 3.90 3.90 3.90 250 62.5 31.25

Erythromycin 0.97 0.97 0.97 15.62 15.62 15.62 0.97 0.97 0.97 7.81 7.81 7.81 15.62 15.62 15.62

Lincomycin 250 250 250 1000 250 250 7.81 7.81 7.81 15.62 15.62 15.62 15.62 15.62 15.62

Chlortetracycline 62.50 62.50 3.90 15.62 7.81 3.90 125 62.50 125 0.97 0.97 0.97 125 125 125

Oxytetracycline 15.62 3.90 3.90 0.97 0.97 0.97 31.25 3.90 3.90 3.90 3.90 0.97 1.95 0.97 0.97

Tetracycline 0.97 0.97 0.97 0.97 0.97 0.97 31.25 0.97 0.97 0.97 0.97 0.97 1.95 0.97 0.97

Monensin 250 250 125 15.62 15.62 15.62 - - - 7.81 3.90 3.90 250 250 250

À¡“¬‡Àμÿ  -  À¡“¬∂÷ß ‰¡à‡°‘¥‚´π„ °—∫ “√≈–≈“¬¬“™π‘¥π—Èπ∑ÿ°§«“¡‡¢â¡¢âπ

μ“√“ß∑’Ë 2 °“√»÷°…“μ—«Õ¬à“ßÕ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à∑’Ëº ¡¬“·μà≈–™π‘¥∑’Ë§«“¡‡¢â¡¢âπμË” ÿ¥ ∑’Ë‡°‘¥°“√¬—∫¬—Èß°“√‡®√‘≠
¢Õß‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥μà“ßÊ ¥â«¬«‘∏’°“√„™â«“ßª°μ‘°“√‡®“–À≈ÿ¡ ·≈– «“ß Cylinder cup

§«“¡‡¢â¡¢âπ¬“μË” ÿ¥∑’Ë‡°‘¥‚´π„ ®“°°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ (ppm)

™π‘¥¬“

B. subtilus

ATCC 6633

B. cereus

ATCC 11778

M. luteus

ATCC 9341

B. stearothermophilus

ATCC 7953

S. aureus

ATCC 6538P

‡®“–

À≈ÿ¡

«“ß

ª°μ‘

«“ß

cup

‡®“–

À≈ÿ¡

«“ß

ª°μ‘

«“ß

cup

‡®“–

À≈ÿ¡

«“ß

ª°μ‘

«“ß

cup

‡®“–

À≈ÿ¡

«“ß

ª°μ‘

«“ß

cup

‡®“–

À≈ÿ¡

«“ß

ª°μ‘

«“ß

cup
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§«“¡‡¢â¡¢âπμË” ÿ¥ 0.97 mg/kg °—∫ Oxytetracycline ∑’Ë§«“¡

‡¢â¡¢âπ 3.90 mg/kg Lincomycin ∑’Ë§«“¡‡¢â¡¢âπ 7.81 mg/kg

Zinc-Bacitracin ∑’Ë§«“¡‡¢â¡¢âπ 31.25 mg/kg Chlortetra-

cycline ∑’Ë§«“¡‡¢â¡¢âπ 62.50 mg/kg ·≈– Moninsin ‰¡à‡°‘¥

‚´π∑ÿ°§«“¡‡¢â¡¢âπ

Staphylococcus aureus ATCC 6538p ¡’§«“¡

‰«°—∫¬“ªØ‘™’«π– Tetracycline ·≈– Oxytetracycline ∑’Ë

√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 0.97 mg/kg Erythromycin ·≈–

Lincomycin ∑’Ë§«“¡‡¢â¡¢âπ 15.62 mg/kg Tylosin ·≈–

Zinc-Bacitracin  §«“¡‡¢â¡¢âπ 31.25 mg/kg °—∫ Spiramycin

∑’Ë§«“¡‡¢â¡¢âπ 31.25 mg/kg Chlortetracycline ∑’Ë§«“¡‡¢â¡¢âπ

125 mg/kg ·≈– Monensin ∑’Ë§«“¡‡¢â¡¢âπ 250 mg/kg

3. º≈°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√ “√ °—¥μ—«Õ¬à“ß

Õ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à·μà≈–™π‘¥À“§«“¡‡¢â¡¢âπ

μË” ÿ¥∑’Ë‡°‘¥°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥μà“ßÊ

¥â«¬«‘∏’·∫∫‡æ≈∑∑¥ Õ∫‚¥¬°“√„™â Paper disc °“√‡®“–À≈ÿ¡

°“√«“ß Cylinder cup ·≈–·∫∫À≈Õ¥∑¥ Õ∫

®“°°“√°“√∑¥≈ÕßÀ“«‘∏’∑’Ë ‡À¡“– ¡·≈–ßà“¬

„π°“√„™âμ√«®°—∫Õ“À“√ —μ«å∑’Ë °—¥μ—«Õ¬à“ßæ∫«à“„Àâº≈

 Õ¥§≈âÕß∑—Èß·∫∫‡æ≈∑∑¥ Õ∫·≈–·∫∫À≈Õ¥∑¥ Õ∫ (μ“√“ß

∑’Ë 3) ®“°°“√»÷°…“‡ª√’¬∫‡∑’¬∫«‘∏’°“√∑’Ë„™â„π°“√μ√«®·∫∫

‡æ≈∑∑¥ Õ∫§◊Õ 1) ·∫∫„™â Paper disc ®ÿà¡≈ß„π “√≈–≈“¬

μ—«Õ¬à“ß∑’Ë °—¥ÕÕ°∑’Ë§«“¡‡¢â¡¢âπμà“ßÊ ·≈â«π”‰ª«“ß≈ß„π

‡æ≈∑∑¥ Õ∫ 2) ·∫∫‡®“–À≈ÿ¡‡æ≈∑∑¥ Õ∫·≈–À¬¥

 “√≈–≈“¬μ—«Õ¬à“ß≈ß‰ª 3) ·∫∫„™â Cylinder cup À¬¥ “√

≈–≈“¬μ—«Õ¬à“ß∑’Ë °—¥ªØ‘™’«π–§«“¡‡¢â¡¢âπμà“ßÊ ≈ß‰ª æ∫«à“

«‘∏’°“√·∫∫‡®“–À≈ÿ¡  “¡“√∂μ√«® “√≈–≈“¬¬“ªØ‘™’«π–

„Àâº≈™—¥‡®π¥’∑’Ë ÿ¥ ·≈–«‘∏’∑’Ëæ∫√Õß≈ß¡“‰¥â·°à«‘∏’ Cylinder

cup ·≈– Paper disc μ“¡≈”¥—∫ ·≈–«‘∏’·∫∫À≈Õ¥∑¥ Õ∫

®– –¥«°„π°“√μ√«®À“„πμ—«Õ¬à“ß∑’Ë ‡ªìπ¢Õß‡À≈«‰¥â¥’

‡™àπ μ—«Õ¬à“ß∑’Ë °—¥ À√◊ÕπÈ”∑’Ëº ¡¬“„π°“√‡≈’È¬ß —μ«å·≈–ßà“¬

μàÕ°“√‡§≈◊ËÕπ¬â“¬„π∑âÕß∑’Ë°«à“·∫∫‡æ≈∑∑¥ Õ∫ “¡“√∂º≈‘μ

‡ªìπ°“√§â“‰¥âμâÕß¡’°“√∑¥≈Õß·≈–ª√—∫ª√ÿßÕ¬à“ßμàÕ‡π◊ËÕßμàÕ

‰ª·μà‰¡à “¡“√∂‡ÀÁπ√Ÿª·∫∫≈—°…≥–°“√‡°‘¥‚´π∑’Ë„™â™à«¬„π

°“√√–∫ÿ™π‘¥·≈–ª√‘¡“≥¬“‰¥â

4. º≈°“√μ√«® Õ∫§«“¡„™â‰¥â¢Õß™ÿ¥μ√«® Õ∫

™π‘¥‡æ≈∑∑¥ Õ∫·∫∫«“ßÕ“À“√ —μ«å‚¥¬μ√ß ·≈–¬◊π¬—π

™π‘¥¬“ Chlortetracycline °—∫«‘∏’ HPLC-UV

®“°º≈°“√∑¥ Õ∫„πÀâÕßªØ‘∫—μ‘°“√°—∫μ—«Õ¬à“ß

Õ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à®“°ø“√å¡ ®”π«π 406

μ—«Õ¬à“ßæ∫º≈∫«°∑—ÈßÀ¡¥ 171 μ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 42.12

·≈–μ√«®æ∫ Chlortetracycline ®”π«π 71 μ—«Õ¬à“ß §‘¥‡ªìπ

√âÕ¬≈– 17.48 ¥â«¬«‘∏’ HPLC-UV ‡π◊ËÕß®“°μâÕß„™âμ—«Õ¬à“ß

ß∫ª√–¡“≥·≈–‡«≈“Õ¬à“ß¡“°„π°“√μ√«®¬◊π¬—πº≈ ®÷ß‰¡à‰¥â

«‘‡§√“–ÀåÀ“™π‘¥·≈–ª√‘¡“≥ªØ‘™’«π–√“¬°“√Õ◊Ëπ∑—Èßπ’È‡æ√“–

ø“√å¡¡“μ√∞“πμâÕß‰¡à„™â “√‡§¡’·≈–¬“™π‘¥„¥∑’Ëμâ“π®ÿ≈™’æ

®÷ßμâÕß‰¡àæ∫‚´π„  μ—«Õ¬à“ß∑’Ë∫«°∑“ß®ÿ≈™’««‘∑¬“§«√¡’°“√

μ‘¥μ“¡‡ΩÑ“√–«—ß„π∑âÕß∑’Ë‡æ◊ËÕÀ“ “‡ÀμÿÕ“®¡’°“√º ¡¬“™π‘¥

Õ◊ËπÊ ‰¥âμ“¡„∫ —Ëß¬“®“° —μ«å·æ∑¬åÀ√◊Õ≈—°≈Õ∫„™â¬“À√◊ÕÕ“®

‡°‘¥°“√μ°§â“ß®“°°√–∫«π°“√º≈‘μÕ“À“√ —μ«åº ¡¬“À√◊Õ¡’

°“√„™â«—μ∂ÿ∑’Ë‡μ‘¡„πÕ“À“√ —μ«å‡æ◊ËÕ¬—∫¬—Èß°“√‡®√‘≠‡™◊ÈÕ®ÿ≈‘π∑√’¬å

 Ÿß‡°‘π¡“μ√∞“π∑’Ë°”Àπ¥ ÷́Ëß®–‡ªìπ¢âÕ¡Ÿ≈„Àâ‡®â“Àπâ“∑’Ë

§«∫§ÿ¡§ÿ≥¿“æÕ“À“√ —μ«å μ‘¥μ“¡‡°Á∫μ—«Õ¬à“ß·≈– —Ëß√“¬°“√

«‘‡§√“–Àå´È”„À¡à‰¥â∂Ÿ°μâÕß¬‘Ëß¢÷Èπ„π°“√‡ΩÑ“√–«—ß°“√„™â¬“

ªØ‘™’«π–„πø“√å¡

5. º≈°“√μ√«® Õ∫§«“¡„™â‰¥â¢Õß™ÿ¥μ√«® Õ∫

Õ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à∑’Ë‡°Á∫®“°ø“√å¡·≈–¥”‡π‘π

°“√„π∑âÕß∑’Ë ¥â«¬™ÿ¥μ√«® Õ∫·∫∫‡æ≈∑∑¥ Õ∫·≈–À≈Õ¥

∑¥ Õ∫

®“°°“√ ÿà¡‡°Á∫μ—«Õ¬à“ßÕ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª

‰°à®“°ø“√å¡∑—ÈßÀ¡¥ 57 ·Ààß ·≈–¥”‡π‘π°“√μ√«® Õ∫

‡æ◊ËÕμ√«®À“¬“μ°§â“ß„π∑âÕß∑’Ë ‚¥¬„™â™ÿμ√«® Õ∫™π‘¥‡æ≈∑

∑¥ Õ∫·∫∫«“ßÕ“À“√ —μ«å‚¥¬μ√ß·≈–·∫∫ °—¥μ—«Õ¬à“ß

∑¥ Õ∫·∫∫‡®“–À≈ÿ¡·≈–·∫∫ Cylinder cup æ∫«à“‰¡àæ∫

‚´π„  ·≈–™ÿ¥μ√«® Õ∫·∫∫À≈Õ¥∑¥ Õ∫æ∫«à“¡’°“√

‡ª≈’Ë¬π ’¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡π◊ËÕß®“°¡’°“√‡®√‘≠¢Õß‡™◊ÈÕ

·∫§∑’‡√’¬¡“μ√∞“π„Àâº≈ Õ¥§≈âÕß°—π ´÷ËßÕ“®„™â‡ªìπ¥—™π’

∫àß∫Õ°«à“‡ªìπø“√å¡‡≈’È¬ß‰°à·∫∫ª≈Õ¥ “√ªØ‘™’«π–μ°§â“ß‰¥â

√–¥—∫Àπ÷Ëß

6. º≈°“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥μ√«® Õ∫∑’Ë‡°Á∫

√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬ 

™ÿ¥μ√«® Õ∫ “¡“√∂‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ 4

Õß»“‡´≈‡´’¬  ‰¥âπ“π∂÷ß 21 «—π ·μà®–„™â‰¥â¥’„π™à«ß 1-7 «—π

·≈–®–¡’§«“¡‰«≈¥≈ß —ª¥“Àå≈–ª√–¡“≥ 1 ‡∑à“ ¢Õß§à“μË”

 ÿ¥∑’Ëμ√«®‰¥â„π«—π∑’Ë 1 ÷́Ëß √ÿª‰¥â¥—ßπ’È

B. subtilis ATCC 6633 ¡’§«“¡‰«μàÕ Tetra-

cycline ∑’Ë√–¥—∫μË” ÿ¥ 0.97 mg/kg ·≈–¡’§«“¡‰«„π«—π∑’Ë 7

14 ·≈– 21 «—π ∑’Ë√–¥—∫ 1.95 3.90 ·≈– 3.90 mg/kg ·≈–

Erythromycin ¡’§«“¡‰«‡™àπ‡¥’¬«°—π·μà∑’Ë 21 «—π §«“¡‰«®–

πâÕ¬°«à“‡ªìπ∑’Ë√–¥—∫ 7.81 mg/kg
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Tylosin 7.81 1.95 0.97 250 250 125 125 250 1.95 1.95 1.95 3.90 1.95 0.97 0.97 3.90 31.25 15.62 15.62 62.50

Spiramycin - - - - - - - - 1.95 1.95 1.95 7.81 250 62.50 31.25 125 62.50 62.50 62.50 62.5

Zinc-Bacitracin - - - - 250 250 250 250 62.50 31.25 31.25 125 15.62 15.62 3.90 15.62 250 62.50 31.25 62.50

Erythromycin 0.97 0.97 0.97 0.97 31.25 3.90 3.90 31.25 0.97 0.97 0.97 0.97 15.62 15.62 7.81 15.62 31.25 3.90 3.90 15.62

Lincomycin 250 125 125 250 1000 250 250 500 15.62 7.81 7.81 15.62 31.25 15.62 15.62 15.62 31.25 3.90 3.90 31.25

Chlortetracycline 3.90 0.97 0.97 1.95 0.97 0.97 0.97 0.97 1.95 1.95 1.95 1.95 1.95 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Oxytetracycline 31.25 0.7 0.97 7.81 0.97 0.97 0.97 0.97 62.50 3.90 3.90 3.90 7.81 1.95 1.95 3.90 1.95 1.95 1.95 1.95

Tetracycline 1.95 0.97 0.97 1.95 0.97 0.97 0.97 0.97 62.50 0.97 0.97 1.95 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Monensin 250 125 125 125 62.50 15.62 15.62 62.50 - - - - 7.81 7.81 7.81 7.81 250 250 250 250

À¡“¬‡Àμÿ  -  À¡“¬∂÷ß ‰¡à‡°‘¥‚´π„ °—∫ “√≈–≈“¬¬“™π‘¥π—Èπ∑ÿ°§«“¡‡¢â¡¢âπ

μ“√“ß∑’Ë 3 °“√»÷°…“‡ª√’¬∫‡∑’¬∫§«“¡‡¢â¡¢âπ “√ °—¥μ—«Õ¬à“ßÕ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à·μà≈–™π‘¥∑’Ë§«“¡‡¢â¡¢âπμË” ÿ¥
∑’Ë‡°‘¥°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥μà“ßÊ¥â«¬«‘∏’·∫∫‡æ≈∑∑¥ Õ∫‚¥¬°“√„™â Paper disc, °“√‡®“–À≈ÿ¡,
°“√«“ß Cylinder cup ·≈–·∫∫À≈Õ¥∑¥ Õ∫

§«“¡‡¢â¡¢âπ¬“μË” ÿ¥∑’Ë‡°‘¥‚´π„ ®“°°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ (ppm)

™π‘¥¬“

B. subtilus

ATCC 6633

B. cereus

ATCC 11778

M. luteus

ATCC 9341

B. stearothermophilus

ATCC 7953

S. aureus

ATCC 6538P

‡®“–

À≈ÿ¡

Paper

disc

«“ß

cup

À≈Õ¥

∑¥≈Õß

‡®“–

À≈ÿ¡

Paper

disc

«“ß

cup

À≈Õ¥

∑¥≈Õß

‡®“–

À≈ÿ¡

Paper

disc

«“ß

cup

À≈Õ¥

∑¥≈Õß

‡®“–

À≈ÿ¡

Paper

disc

«“ß

cup

À≈Õ¥

∑¥≈Õß

‡®“–

À≈ÿ¡

Paper

disc

«“ß

cup

À≈Õ¥

∑¥≈Õß

μ“√“ß∑’Ë 4 °“√»÷°…“À“ “√ªØ‘™’«π–„πμ—«Õ¬à“ßÕ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª‰°à‡æ◊ËÕμ√«®√—∫√Õß¡“μ√∞“πø“√å¡‚¥¬«‘∏’∑¥ Õ∫
∑“ß®ÿ≈™’««‘∑¬“·∫∫‡æ≈∑∑¥ Õ∫°—∫«‘∏’ HPLC-UV „πÀâÕßªØ‘∫—μ‘°“√

«‘∏’∑¥ Õ∫∑“ß®ÿ≈™’««‘∑¬“ (®”π«πμ—«Õ¬à“ß∑’Ë„Àâº≈∑¥ Õ∫‡°‘¥‚´π„ ¡“°°«à“ 2 mm)
Õ“À“√ —μ«å

º ¡

 ”‡√Á®√Ÿª

 ”À√—∫‰°à

B. subtilus

ATCC

6633

B. cereus

ATCC

11778

M. luteus

ATCC

9341

B. stearothermophilus

ATCC

7953

®”π«π

μ—«Õ¬à“ß

∑—ÈßÀ¡¥

®”π«πμ—«∑’Ëæ∫ / √âÕ¬≈–

«‘∏’ HPLC-UV

 √ÿª

º≈
Chlotetracycline Oxytetracycline

™ÿ¥∑’Ë 1 244 51 (20.90) 60 (24.59) 39 (15.98) 81 (33.19) 96 (39.34) 38 (15.57) -

™ÿ¥∑’Ë 2 162 68 (41.98) 57 (35.19) 49 (30.25) 65 (40.12) 75 (46.30) 33 (20.37) -

√«¡ 406 119 (29.31) 117(28.82) 88(21.68) 146(35.96) 171(42.12) 71(17.48) -

B. cereus ATCC 11778 ¡’§«“¡‰«μàÕ

Tetracycline ∑’Ë√–¥—∫μË” ÿ¥ 0.97 mg/kg ·≈–¡’§«“¡‰«„π

«—π∑’Ë 7 14 ·≈– 21 «—π ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 0.97 1.95 ·≈–

3.90 mg/kg ·≈– Oxytetracycline ¡’§«“¡‰«‡™àπ‡¥’¬«°—π

¬°‡«âπ∑’Ë 7 «—π ¡’§«“¡‰«∑’Ë√–¥—∫ 1.95 mg/kg

M. luteus ATCC 9341 ¡’§«“¡‰«μàÕ Erythro-

mycin ∑’Ë√–¥—∫μË” ÿ¥ 0.97 mg/kg ·≈–¡’§«“¡‰«„π«—π∑’Ë 7

14 ·≈– 21 «—π ∑’Ë√–¥—∫ 0.97  7.81 ·≈– 7.81 mg/kg μ“¡

≈”¥—∫ æ∫¡’§«“¡‰«√Õß≈ß¡“§◊Õ Tylosin ·≈– Spiramycin

B. stearothermophilus ATCC 7953 ¡’§«“¡‰«

μàÕ Chlortetracycline ∑’Ë√–¥—∫μË” ÿ¥ 0.97 mg/kg ·≈–¡’§«“¡

‰«„π«—π∑’Ë 7 14 ·≈– 21 «—π ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 3.90

7.81 ·≈– 7.81 mg/kg  √Õß≈ß¡“§◊Õ  Tetracycline Oxytetra-

cycline ·≈– Tylosin  ”À√—∫¬“™π‘¥Õ◊ËπÊ ¥Ÿ√“¬≈–‡Õ’¬¥μ“¡

μ“√“ß∑’Ë 5

°“√„™âß“π§«√§«∫§ÿ¡ª√– ‘∑∏‘¿“æ™ÿ¥μ√«® Õ∫

‚¥¬„™â Antimicrobial Susceptibility test discs „π°“√

§«∫§ÿ¡‡ªìπ positive control  ”À√—∫‡æ≈∑∑∑¥ Õ∫·≈–

¢π“¥¢Õß‡ âπºà“»Ÿπ¬å°≈“ß¢Õß Inhibition zone ·ºàπ¬“

§«∫§ÿ¡μ“¡√“¬≈–‡Õ’¬¥μ“√“ß∑’Ë 7

 ”À√—∫º≈¢Õß°“√‡°Á∫√—°…“‡™◊ÈÕ¡“μ√∞“πæ√âÕ¡

„™âß“π„π 20% Methanol æ∫«à“‡™◊ÈÕ°≈ÿà¡ Bacillus „π√Ÿª¢Õß
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 ªÕ√å  “¡“√∂‡°Á∫√—°…“‰¥âπ“π‡°‘π 3 ‡¥◊Õπ ·μà„π à«π¢Õß

‡™◊ÈÕ°≈ÿà¡Õ◊ËπÊ ∑’Ë„™â„π√Ÿª¢Õß‡´≈≈å¡’™’«‘μ®–‡°Á∫√—°…“Õ¬Ÿà‰¥â

ª√–¡“≥ 2-4  —ª¥“Àå „π “√≈–≈“¬ 0.85% Normal saline

∑—Èßπ’È‡æ≈∑∑¥ Õ∫∑“ß®ÿ≈™’««‘∑¬“∑’Ë‡μ√’¬¡·≈â«  “¡“√∂‡°Á∫

‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬  ‰¥âª√–¡“≥ 3  —ª¥“Àå ·μà

§«“¡‰«®–≈¥≈ßμ—Èß·μà —ª¥“Àå∑’Ë 2 ‚¥¬Õ“¬ÿ°“√„™âß“π¢÷Èπ

Õ¬Ÿà°—∫°“√ªÑÕß°—π‰¡à„ÀâπÈ”√–‡À¬ÕÕ°®“°Õ“À“√‡≈’È¬ß‡™◊ÈÕ®π

·Àâß¬°‡«âπ‡æ≈∑∑¥ Õ∫∑’Ë„™â‡™◊ÈÕ Bacillus stearothermophilus

ATCC 7953 ∑’Ë “¡“√∂‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‰¥â·≈–

 “¡“√∂Õà“πº≈æ∫¬“‰¥â¿“¬„π 4 ∂÷ß 5 ™—Ëß‚¡ß (Chafer-

Pericas. C. et al., 2010) ´÷Ëß “¡“√∂æ—≤π“‡ªìπ«‘∏’§—¥°√Õß

·∫∫√«¥‡√Á«‡æ◊ËÕ ÿà¡μ√«®°àÕπ‡°Á∫μ—«Õ¬à“ß∑’Ëæ∫¬“ªØ‘™’«π–

 àß‡¢â“ÀâÕßªØ‘∫—μ‘°“√‰¥â∂Ÿ°μâÕß ·≈–®“°°“√‡ª√’¬∫‡∑’¬∫æ∫

«à“°“√„™âÀ≈Õ¥∑¥ Õ∫®–‡°Á∫‰¥âπ“πª√–¡“≥ 2 ‡¥◊Õπ ´÷Ëß

Õ“®‡π◊ËÕß¡“®“°À≈Õ¥∑¥ Õ∫¡’Ω“‡°≈’¬«ªî¥ªÑÕß°—ππÈ”√–‡À¬

ÕÕ°®“°Õ“À“√‡≈’È¬ß‡™◊ÈÕ‰¥â¥’°«à“‡æ≈∑∑¥ Õ∫ ÷́Ëß«‘∏’π’È “¡“√∂

æ—≤π“‡ªìπ‡∑§π‘§„π°“√‡μ√’¬¡Õÿª°√≥å‡ªìπ™ÿ¥μ√«® Õ∫

·≈–°“√æ—≤π“„Àâ‡°Á∫√—°…“‡æ◊ËÕ„Àâ “¡“√∂„™âß“π‰¥â¥’„π∑âÕß∑’Ë

·≈– “¡“√∂º≈‘μ‡ªìπ°“√§â“‰¥âμâÕß¡’°“√∑¥≈Õß·≈–ª√—∫ª√ÿß

Õ¬à“ßμàÕ‡π◊ËÕßμàÕ‰ª

°“√‡μ‘¡‡™◊ÈÕ≈ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ„Àâ‡À¡“– ¡„π

°“√μ√«® Õ∫ §◊Õ 1 x 105 ‚§‚≈π’μàÕ¡‘≈≈‘≈‘μ√‡æ√“–®–„Àâ

¢π“¥‚´π„  ∑’Ë‡°‘¥®“°°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ¥â«¬ƒ∑∏‘Ï

¢Õß¬“À√◊Õ “√‡§¡’¿—≥±å ∑’Ë¡’¢π“¥‰¡à„À≠à¡“°®π∑—∫°—π„π

‡æ≈∑ „π°√≥’«“ßμ—«Õ¬à“ß 4 ®ÿ¥μàÕ 1 ‡æ≈∑ À“°μâÕß°“√‡æ‘Ë¡

§«“¡‰« “¡“√∂≈¥ª√‘¡“≥‡™◊ÈÕ∑’Ë‡μ‘¡‡ªìπ 1 x 104 ‚§‚≈π’

μàÕ¡‘≈≈‘≈‘μ√ Õ“®‡°‘¥‚´π∑—∫°—π‰¥â„π°√≥’∑’Ë¡’¬“§«“¡‡¢â¡¢âπ

 Ÿß∑”„Àâ‰¡à “¡“√∂√–∫ÿμ—«Õ¬à“ß∑’Ë„Àâº≈∫«°‰¥â

®“°°“√‡ª√’¬∫‡∑’¬∫Õ“À“√‡≈’È¬ß‡™◊ÈÕ Nutrient agar

·≈– Tryptic soy agar æ∫«à“  “¡“√∂„™â·∑πÕ“À“√‡≈’È¬ß‡™◊ÈÕ

B. subtilis ATCC 6633 B. cereus ATCC 11778 ·≈– B.

stearothemophilus ATCC 7953 ¬°‡«âπ‡™◊ÈÕ M. luteus ATCC

9341  “¡“√∂„™â Tryptic soy agar ‡∑à“π—Èπ ·μà¢π“¥‚´π„ 

®–¡’¢π“¥‡≈Á°≈ß‡≈Á°πâÕ¬ª√–¡“≥ 2 ¡‘≈≈‘‡¡μ√ ®“°‡¥‘¡ Õ“®

∑”„Àâæ∫¬“ªØ‘™’«π–∑’Ë¡’ª√‘¡“≥μË”πâÕ¬≈ß μâÕß¡’°“√»÷°…“≈¥

ª√‘¡“≥‡™◊ÈÕ∑’Ë‡μ‘¡„ÀâπâÕ¬≈ß®“°‡¥‘¡

«‘∏’∑“ß®ÿ≈™’««‘∑¬“ æ∫«à“ “¡“√∂ª√–‡¡‘π·≈–„™â

‡ªìπ«‘∏’¡“μ√∞“π‰¥â„π°“√∑¥ Õ∫ “√ªØ‘™’«π–μ°§â“ß

‡∫◊ÈÕßμâπ„π‡π◊ÈÕ —μ«å (Okman et al., 1998) ÷́Ëß°“√»÷°…“§√—Èß

π’È„™â°“√‡∑‡æ≈∑™—Èπ‡¥’¬« ”À√—∫μ—«Õ¬à“ßÕ“À“√ —μ«å °“√‡∑

‡æ≈∑ 2 ™—Èπ ™—Èπ≈à“ß‡ªìπ∞“π‰¡à¡’‡™◊ÈÕ·≈–¡’‡™◊ÈÕ∑¥ Õ∫‡©æ“–

™—Èπ∫π ÷́Ëß∫“ß¡“°  “¡“√∂‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß«‘∏’°“√

μ√«®À“¬“μ°§â“ß∑’Ë¡’ª√‘¡“≥μË”‰¥â ‚¥¬„™âÕ“À“√‡≈’È¬ß‡™◊ÈÕ∫“ß

(Reamer et al., 1998) °“√μ√«®«‘‡§√“–Àå¥â«¬«‘∏’∑“ß

®ÿ≈™’««‘∑¬“π’È‰¥â¡’°“√∑¥≈Õß·≈–π”¡“„™â„π°“√μ√«® Õ∫À“

¬“ªØ‘™’«π–„π°≈ÿà¡ β-lactam „ππÈ”π¡‚§ ‚¥¬„™â‡™◊ÈÕ Bacillus

stearothermophilus (Katz and Siewierski, 1995) ‡™◊ÈÕ

Micrococcus luteus ATCC 9341a ‡æ◊ËÕμ√«®«‘‡§√“–Àå™π‘¥

·≈–ª√‘¡“≥ Penicillin G ·≈– Erythromycin ‡™◊ÈÕ Bacillus

subtilis ATCC 6633 ‡æ◊ËÕμ√«®«‘‡§√“–Àå Streptomycin ‡™◊ÈÕ

Bacillus cereus ATCC 11778 ‡æ◊ËÕμ√«®«‘‡§√“–Àå Tetra-

cycline ·≈–‡™◊ÈÕ Staphylococcus epidermidis ATCC 12228

„™âμ√«®«‘‡§√“–Àå Gentamycin ‚¥¬«‘∏’ Microbiological assay

‡æ◊ËÕÀ“ƒ∑∏‘Ï (Potency) ¢Õß¬“ (Reamer et al., 1998) ‚¥¬

∑—Ë«‰ª°“√·¬°™π‘¥¢Õß¬“¥â«¬«‘∏’∑“ß®ÿ≈™’««‘∑¬“®–„™âÀ“

ª√‘¡“≥¢Õß¬“ªØ‘™’«π–∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ (ƒ∑∏‘Ï¢Õß¬“) ´÷Ëß

¡—°¡’ “√Õ◊Ëπ√∫°«π‰¥â‡™àπ°—πÀ“°¡’√–¥—∫§«“¡‡¢â¡¢âπ Ÿß

(Webster et al., 1997) ·μàªí®®ÿ∫—π‰¥â¡’°“√ àß‡ √‘¡„Àâ‡≈’È¬ß

 —μ«å·∫∫ª≈Õ¥ “√‡§¡’·≈–¬“∑ÿ°™π‘¥ ∑”„Àâ°“√μ√«® Õ∫

 “√μ°§â“ß¥â«¬«‘∏’∑“ß®ÿ≈™’««‘∑¬“´÷Ëß¡’μâπ∑ÿπμË” πà“®–‡ªìπ

ª√–‚¬™πå„π°“√§—¥‡≈◊Õ°‰¡à„Àâ¡’¬“μâÕßÀâ“¡·≈–¬“ªØ‘™’«π–

„π°“√‡≈’È¬ß —μ«å¥—ß°≈à“«‰¥â‡ªìπÕ¬à“ß¥’ ∑—Èßπ’Èæ∫«à“°“√ °—¥

μ—«Õ¬à“ß “¡“√∂π”‰ª√–‡À‘¥„Àâ·Àâß®–μ√«®‰¥â„π√–¥—∫μË”

∂÷ß ppb ·μàÀ“°μâÕß°“√π”‰ª„™â‡æ◊ËÕμ√«® Õ∫„π∑âÕß∑’Ë‡æ◊ËÕ

ªÑÕß°—π§«∫§ÿ¡‰¡à„Àâ¡’°“√„™â¬“ªØ‘™’«π–„πÕ“À“√ —μ«å

‚¥¬°“√‰¡à °—¥μ—«Õ¬à“ß°Á®–∑”„Àâßà“¬μàÕ°“√ªØ‘∫—μ‘ß“π Õ¬à“ß‰√

°Áμ“¡°“√ ÿà¡μ√«®°—∫μ—«Õ¬à“ß®”π«π¡“°‚¥¬‡©æ“–Õ“À“√

 —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à ®–≈¥§à“„™â®à“¬°“√μ√«®¥â«¬

‡§√◊ËÕß HPLC-UV „πμ—«Õ¬à“ß∑’Ë‰¡àæ∫¬“‰¥â ·μà°“√„™âμ√«®

°—∫º≈‘μ¿—≥±åÕ◊ËπÊ ‡™àπ  “√º ¡≈à«ßÀπâ“ μâÕß√–¡—¥√–«—ß

‡æ√“–‡π◊ËÕß®“°¡’ à«πª√–°Õ∫¢Õß “√Õ“À“√§«“¡‡¢â¡¢âπ

 Ÿß  “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ¡“μ√∞“π‰¥â °“√μ√«®

«‘‡§√“–Àå¬“ªØ‘™’«π–¥â«¬«‘∏’∑“ß®ÿ≈™’««‘∑¬“¡’¢âÕ¥’‡π◊ËÕß®“°

‡ªìπ«‘∏’°“√∑’Ëßà“¬·≈– “¡“√∂æ—≤π“„Àâ°≈“¬‡ªìπ«‘∏’∑¥ Õ∫

¡“μ√∞“π‰¥â ´÷Ëß International organization for standardiza-

tion (ISO) °”≈—ß√à“ß‡ªìπ«‘∏’¡“μ√∞“π„π°“√∑¥ Õ∫‡∫◊ÈÕßμâπ

„π‡π◊ÈÕ —μ«å‡π◊ËÕß®“°¡’°“√»÷°…“°—π¡“°·≈–μ—«Õ¬à“ß‡π◊ÈÕ —μ«å

‰¡à¡’ “√√∫°«π¡“° (Chafer-Pericas C., et. al., 2010) °“√

»÷°…“„πÕ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°àæ∫«à“ “¡“√∂μ√«®

°≈ÿà¡ Tetracyclines Erythromycin ·≈– Oxytetracycline ‰¥â
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√–¥—∫μË” ÿ¥ 0.97 mg/kg ÷́Ëß„°≈â‡§’¬ß°—∫°“√»÷°…“„πÕ“À“√

 —μ«å¢Õß Siwczynska M. P., et al., (2007) ∑’Ë¡’§à“μË” ÿ¥∑’Ë

μ√«®æ∫‰¥â∑’Ë√–¥—∫ 1 mg/kg °“√„™â¬“ªØ‘™’«π–‡ªìπ “√

feed additive ‡©æ“–∫“ß™π‘¥ ·μàÀâ“¡„™â„π —μ«å√–¬– ÿ¥∑â“¬

À√◊Õ√–¬–„Àâ‰¢à·≈–π¡·≈–μâÕß¡’√–¬–À¬ÿ¥„Àâ¬“°àÕπ àß

‚√ß¶à“ —μ«å (Castanon J.I.R., 2007) ÷́Ëßμ“¡æ√–√“™∫—≠≠—μ‘

§«∫§ÿ¡§ÿ≥¿“æÕ“À“√ —μ«å æ.». 2525 ‡¥‘¡°”Àπ¥„Àâ„™â

Monensin ‰¡à‡°‘π 120 mg/kg ‡æ◊ËÕªÑÕß°—π‚√§∫‘¥ ·≈–°“√

º ¡‡æ◊ËÕ‡ªìπ “√‡√àß°“√‡®√‘≠‡μ‘∫‚μ „π —μ«åªï°Õπÿ≠“μ„Àâ„™â

Chlortetracycline ‰¡à‡°‘π 50 mg/kg Oxytetracycline ‰¡à‡°‘π

55 mg/kg Tylosin ‰¡à‡°‘π 22 mg/kg Lincomycin ‰¡à‡°‘π 4

mg/kg Spiramycin ‰¡à‡°‘π 20 mg/kg Zinc-Bacitracin ‰¡à‡°‘π

50 mg/kg ¬°‡«âπÀâ“¡„™âº ¡„π —μ«åªï°√–¬– ÿ¥∑â“¬·≈–

√–¬–‰¢à  ·≈–‰¥â¡’ª√–°“»°√–∑√«ß‡°…μ√·≈– À°√≥å‡¡◊ËÕ

«—π∑’Ë 4 ¡‘∂ÿπ“¬π 2546 ¬°‡≈‘°°“√„™â Oxytetracycline

Chlortetracycline Lincomycin ·≈– Spiramycin ‡ªìπ “√‡√àß

°“√‡®√‘≠‚μ ¥—ßπ—Èπ«‘∏’∑¥ Õ∫π’È “¡“√∂„™âμ√«®‡ΩÑ“√–«—ß¬“

ªØ‘™’«π–μâÕßÀâ“¡„™â„π√–¥—∫ “√‡√àß°“√‡®√‘≠‡μ‘∫‚μ‰¥â¥’

·≈–‡π◊ËÕß®“°¡’°“√Àâ“¡„™â¬“ªØ‘™’«π–„π À¿“æ¬ÿ‚√ª ·≈–

ª√–‡∑»‰∑¬°“√„™âº ¡„πÕ“À“√ —μ«åμâÕß¡’„∫ —Ëß¬“®“° —μ«å

·æ∑¬å·≈–„Àâ„™â‡©æ“–„π√–¥—∫°“√√—°…“‚√§„π —μ«å‡æ◊ËÕ

ªÑÕß°—π‚√§ —μ«å Ÿà§π

®“°º≈°“√∑¥≈Õßæ∫«à“™ÿ¥μ√«® Õ∫·∫∫‡æ≈∑

∑¥ Õ∫∑“ß®ÿ≈™’««‘∑¬“ “¡“√∂μ√«®¬“μ°§â“ß‰¥â‚¥¬‡™◊ÈÕ

B. subtilis ATCC 6633 „πÕ“À“√‡≈’È¬ß‡™◊ÈÕ AM 5 μ√«®æ∫

°≈ÿà¡¬“ β-lactem Tetracyclines Aminoglycosides ·≈–

Macrolides ‡™◊ÈÕ B. cereus ATCC 11778  „πÕ“À“√‡≈’È¬ß‡™◊ÈÕ

AM 8 °≈ÿà¡¬“ Tetracyclines ·≈– Aminoglycosides ‡™◊ÈÕ M.

luteus ATCC 9341 „πÕ“À“√‡≈’È¬ß‡™◊ÈÕ AM 11 μ√«®æ∫

°≈ÿà¡¬“ β-lactem ·≈– Macrolides ‡™◊ÈÕ B. stearothermophilus

ATCC 7953 „πÕ“À“√‡≈’È¬ß‡™◊ÈÕ KD °≈ÿà¡¬“ β-lactem

Tetracyclines Aminoglycosides ·≈– Macrolides  ”À√—∫‡™◊ÈÕ

S. aureus ATCC 6538P  „πÕ“À“√‡≈’È¬ß‡™◊ÈÕ AM 11 °≈ÿà¡¬“

β-lactem ·≈– Macrolides ‡™àπ‡¥’¬«°—π ´÷Ëß‡™◊ÈÕπ’È®–π”‰ª

æ—≤π“„ÀâÕ¬Ÿà„π√Ÿª™ÿ¥μ√«® Õ∫™π‘¥À≈Õ¥∑¥ Õ∫·∫∫

¢Õß‡À≈«‰¥â¥’ ®÷ß‰¡à‰¥âπ”¡“æ—≤π“μàÕ„π·∫∫«ÿâπ·¢Áß ®÷ß„™â

æ—≤π“™ÿ¥μ√«® Õ∫‡æ’¬ß 4 ‡™◊ÈÕ„π°√≥’∑’Ë√Ÿâ™π‘¥¬“∑’Ë„™âÕ¬Ÿà·≈â«

„Àâ‡≈◊Õ°‡æ≈∑∑¥ Õ∫∑’Ë‡À¡“– ¡ „π°√≥’∑’‰¡à∑√“∫™π‘¥¬“

À√◊Õª√–«—μ‘°“√„™â¬“„πμ—«Õ¬à“ß∑¥ Õ∫„Àâ∑¥ Õ∫∑ÿ°‡æ≈∑

∑¥ Õ∫À“°μâÕß°“√μ√«®À“¬“„ππÈ”„™âÀ√◊ÕπÈ”∑‘Èß∫√‘‡«≥

ø“√å¡„Àâ„™â™ÿ¥μ√«® Õ∫·∫∫À≈Õ¥∑¥ Õ∫À¬¥μ—«Õ¬à“ß

πÈ”¥◊Ë¡·≈–πÈ”∑‘Èß„πø“√å¡·≈–„™â∑—Èß 4 ‡™◊ÈÕ ‡æ◊ËÕ·ª≈º≈™π‘¥

°≈ÿà¡¬“§«∫§Ÿà°—π¡“°°«à“ 1 ‡æ≈∑∑¥ Õ∫ (μ“√“ß∑’Ë 6) ·≈–

B. stearothermophilus ATCC 7953  “¡“√∂æ—≤π“‡ªìπ™ÿ¥

μ“√“ß∑’Ë 5 °“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥μ√«® Õ∫∑’Ë‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬  °—∫Õ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫
‰°à∑’Ëº ¡¬“¡“μ√∞“π ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 0.97- 1000 mg/kg.

§«“¡‡¢â¡¢âπ¬“μË” ÿ¥∑’Ë‡°‘¥ Inhibition zone „π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ (mg/kg) / ¢π“¥‚´π (mm)

™π‘¥¬“
B. subtilus ATCC 6633 B. cereus ATCC 11778 M. luteus ATCC 9341 B. stearothermophilus ATCC 7953

1

√–¬–‡«≈“„π°“√‡°Á∫ («—π) √–¬–‡«≈“„π°“√‡°Á∫ («—π) √–¬–‡«≈“„π°“√‡°Á∫ («—π) √–¬–‡«≈“„π°“√‡°Á∫ («—π)

7 14 21 1 7 14 21 1 7 14 21 1 7 14 21

Tylosin 7.81/4 7.81/2 15.62/3 15.62/3 250/3 250/4 250/3 1000/3 1.95/3 3.90/3 7.81/3 15.62/3 1.95/3 1.95/3 7.81/3 15.62/3

Spiramycin 0 0 0 0 0 0 0 0 1.95/3 1.95/3 7.81/3 31.25/3 7.81/3 7.81/3 31.25/3 250/3

Zinc-Bacitracin 0 0 0 0 0 0 0 0 31.25/2 31.25/3 62.5/3 500/3 3.90/3 7.81/3 7.81/3 31.25/3

Erythromycin 0.97/3 1.95/3 3.90/3 7.81/3 15.62/3 62.5/3 62.5/3 250/3 0.97/4 0.97/3 7.81/3 7.81/3 7.81/3 15.62/3 15.62/3 31.25/3

Lincomycin 250/3 250/3 0 0 1000/3 1000/3 0 0 7.81/3 15.62/3 15.62/3 31.25/2 15.62/3 15.62/3 62.5/3 125/3

Chlortetracycline 62.5/4 62.5/4 62.5/3 62.5/3 15.62/3 15.62/3 31.25/3 31.25/3 125/3 125/3 125/3 500/3 0.97/2 3.90/3 7.81/3 7.81/2

Oxytetracycline 15.62/3 62.5/4 125/5 62.5/4 0.97/3 1.95/3 1.95/4 3.90/3 31.25/3 62.5/3 62.5/4 62.5/3 3.90/4 3.90/3 3.90/3 0

Tetracycline 0.97/3 1.95/3 3.9/3 3.90/2 0.97/3 0.97/2 1.95/3 3.90/3 31.25/3 62.5/4 62.5/4 62.5/3 0.97/3 0.97/3 3.90/3 3.90/3

Monensin 250/3 250/3 500/4 1000/4 15.62/3 15.62/3 62.5/3 62.5/3 0 0 0 0 7.81/3 7.81/3 15.62/3 250/3
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μ√«® Õ∫‡æ◊ËÕ°“√§â“‰¥â¥’‡æ√“–‡™◊ÈÕ¡’§«“¡‰«°—∫¬“À≈“¬°≈ÿà¡

·≈–¬àπ‡«≈“∫à¡„ÀâÕà“πº≈‰¥â¿“¬„π 4 ∂÷ß 5 ™—Ë«‚¡ß ·≈–

 “¡“√∂‡°Á∫√—°…“™ÿ¥μ√«® Õ∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‰¥â¡’§«“¡

‰«°—∫¬“À≈“¬™π‘¥‚¥¬‡©æ“– “¡“√∂μ√«®À“ Zinc-Bacitracin

·≈– Moninsin ‰¥â  ”À√—∫ M. luteus ATCC 9341  “¡“√∂

μ√«®À“¬“ Tylosin Spiramycin Erythromycin ‰¥â¥’ ·≈–

Lincomycin ∑’Ë¢≥–π’È¬—ß‰¡à¡’«‘∏’°“√Õ◊Ëπμ√«®‰¥âæ√âÕ¡°—π ·μà

°“√«“ßÕ“À“√ —μ«å‚¥¬μ√ß„Àâ§«“¡‰«πâÕ¬°«à“°“√‡®“–À≈ÿ¡

·≈–‡™◊ÈÕ∑’Ë„™âÕ¬Ÿà„π√Ÿª‡´≈¡’™’«‘μ®÷ßμâÕß‡μ√’¬¡„À¡à∑ÿ° —ª¥“Àå

§«√æ—≤π“„™â‡ªìπ™ÿ¥μ√«® Õ∫§—¥°√Õß‰¥â¥’„πÀâÕßªØ‘∫—μ‘°“√

·μà°“√μ√«®‡æ◊ËÕ¬◊π¬—π°“√ª≈Õ¥¬“ªØ‘™’«π–„πø“√å¡§«√„™â∑—Èß

4 ‡™◊ÈÕ ´÷Ëßπ—∫‡ªìπ«‘∏’Àπ÷Ëß∑’Ë¡’ª√– ‘∑∏‘¿“æ ‡æ√“–„™â·√ßß“π

Õÿª°√≥åπâÕ¬ ·≈–«‘‡§√“–Àå‰¥â®”π«π¡“° ·≈–μ√«®§—¥°√Õß

μ—«Õ¬à“ß∑’Ë¡’ “√μâ“π®ÿ≈™’æ·≈–¬“ªØ‘™’«π–‰¥â„π§√—Èß‡¥’¬«°—π

À≈“¬™π‘¥ ‡æ◊ËÕ àßμ√«®¬◊π¬—π™π‘¥·≈–ª√‘¡“≥ πÕ°®“°π’È

¬—ß„™â‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√μ√«®À“ “‡Àμÿ¢Õß°“√μ°§â“ß„π

°√–∫«π°“√º≈‘μ·≈–°“√ªπ‡ªóôÕπ¢â“¡„π°“√º≈‘μÕ“À“√ —μ«å

·≈–„™â‡ªìπ‡§√◊ËÕß¡◊Õ™à«¬§«∫§ÿ¡ °”°—∫¥Ÿ·≈ °“√≈—°≈Õ∫„™â¬“

‚¥¬‰¡à¡’„∫ —Ëß®“° —μ«·æ∑¬å‰¥â¥’√–¥—∫Àπ÷Ëß °“√μ√«® Õ∫π’È

 “¡“√∂æ—≤π“‡ªìπ°“√§â“·≈– “¡“√∂π”‰ª„™â„π∑âÕß∑’Ë‰¥â

Õ¬à“ß∑—Ë«∂÷ß

 √ÿªº≈

1. ™ÿ¥μ√«® Õ∫·∫∫‡æ≈∑∑¥ Õ∫„™â‡™◊ÈÕ¡“μ√∞“π

5 ™π‘¥ ∑’Ë‡μ‘¡„π√–¥—∫ 1x105 cfu/ml ¡’§«“¡‰« “¡“√∂μ√«®

æ∫‚´π„ °—∫ Chlortetracycline Tetracycline Oxytetracycline

·≈– Erythromycin ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 0.97 mg/kg ·≈–

¡’§«“¡‰«°—∫ Spiramycin ·≈– Tylosin ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

μË” ÿ¥ 1.95 mg/kg  „π¢≥–∑’Ë Zinc-Bacitracin Monensin ·≈–

Lincomycin ¡’§«“¡‰«∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 3.90 7.81

·≈– 7.81 mg/kg μ“¡≈”¥—∫

2. ™ÿ¥μ√«® Õ∫·μà≈–™π‘¥‡™◊ÈÕ®ÿ≈‘π∑√’¬å¡’§«“¡‰«

μàÕ™π‘¥¬“ªØ‘™’«π–∑’Ë„™â„π°“√∑¥ Õ∫ ¥—ßπ’È

2.1 B. subtilis ATCC 6633 ¡’§«“¡‰«μàÕ

Erythromycin Tetracycline Oxytetracycline ·≈– Chlortetra-

cycline

2.2 B. cereus ATCC 11778 ¡’§«“¡‰«μàÕ

Oxytetracycline Tetracycline Chlortetracycline ·≈– Monensin

2.3 B. stearothermophilus ATCC 7953 ¡’

§«“¡‰«μàÕ Chlortetracycline Tetracycline Tylosin Oxytetra-

cycline Erythromycin Zinc- Bacitracin ·≈– Monensin

 “¡“√∂æ—≤π“„ÀâÕà“πº≈‰¥â¿“¬„π 4 ∂÷ß 5 ™—Ë«‚¡ß ‡ªìπ™ÿ¥

μ√«® Õ∫·∫∫§—¥°√Õß·∫∫√«¥‡√Á«

2.4 M. luteus ATCC 9341 ¡’§«“¡‰«μàÕ

Erythromycin Tylosin Spiramycin Lincomycin ·≈–

Zinc- Bacitracin ‚¥¬μ√«®§—¥°√Õß‡∫◊ÈÕßμâπ¬“°≈ÿà¡π’È‰¥âæ√âÕ¡

°—π §«√æ—≤π“‡ªìπ™ÿ¥μ√«® Õ∫ ÷́Ëß¬—ß‰¡à¡’«‘∏’°“√Õ◊Ëπ∑”‰¥â

æ√âÕ¡°—π„π¢≥–π’È

2.5 S. aureus ATCC 6538P ¡’§«“¡‰«μàÕ¬“

ªØ‘™’«π–™π‘¥ Chlortetracycline Tetracycline ·≈– Oxytetra-

cycline ‰¡àæ—≤π“‡ªìπ™ÿ¥μ√«® Õ∫‡æ√“–¡’§«“¡‰«°—∫¬“°≈ÿà¡

‡¥’¬«°—π

3. º≈°“√∑¥ Õ∫„πÀâÕßªØ‘∫—μ‘°“√°—∫μ—«Õ¬à“ß

Õ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª‰°à®“°ø“√å¡∑’ËμâÕß°“√√—∫√Õß

¡“μ√∞“πø“√å¡ ®”π«π 406 μ—«Õ¬à“ß ‡ªìπº≈∫«°∑—ÈßÀ¡¥

171 μ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 42.12 ·≈–μ√«®æ∫

Chlotetracycline ®”π«π 71 μ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 17.48

¥â«¬ «‘∏’ HPLC-UV

4. °“√∑¥ Õ∫™ÿ¥μ√«® Õ∫„π∑âÕß∑’Ë ‚¥¬‡°Á∫

μ—«Õ¬à“ßÕ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª‰°à®“°ø“√å¡∑—ÈßÀ¡¥ 57 ·Ààß

‰¡àæ∫°“√‡°‘¥‚´π·≈–°“√¬—∫¬—Èß‡™◊ÈÕ∑—ÈßÀ¡¥ Õ“®„™â‡ªìπ

¥—™π’∫àß∫Õ°«à“‡ªìπø“√å¡‡≈’È¬ß‰°à·∫∫ª≈Õ¥ “√‡§¡’·≈–

 “√ªØ‘™’«π–μ°§â“ß‰¥â√–¥—∫Àπ÷Ëß

5. ™ÿ¥μ√«® Õ∫∑“ß®ÿ≈™’««‘∑¬“·∫∫‡æ≈∑∑¥ Õ∫

„™â‰¥â¥’°—∫Õ“À“√ —μ«å™π‘¥‡¡Á¥·≈–ºß·≈–·∫∫À≈Õ¥∑¥ Õ∫

„™â‰¥â¥’°—∫μ—«Õ¬à “ß∑’Ë ‡ªìππÈ”À√◊Õ “√≈–≈“¬∑’Ë °—¥®“°

μ—«Õ¬à“ß ·≈– “¡“√∂μ√«®À“™π‘¥¬“ªØ‘™’«π–‰¥âÀ≈“°À≈“¬

™π‘¥„πÕ“À“√ —μ«åº ¡ ”‡√Á®√Ÿª ”À√—∫‰°à„π∑âÕß∑’Ë‰¥â

√«¥‡√Á«„™âßà“¬ ´÷Ëßªí®®ÿ∫—π‰¡à¡’«‘∏’°“√Õ◊Ëπμ√«® Õ∫‰¥â·≈–

 “¡“√∂‡°Á∫√—°…“™ÿ¥μ√«® Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬ 

‰¥âπ“π∂÷ß 21 «—π ·μà¡’§«“¡‰«≈¥≈ßμ“¡‡«≈“°“√‡°Á∫√—°…“

6. «‘∏’∑¥ Õ∫∑“ß®ÿ≈™’««‘∑¬“  “¡“√∂π”‰ªª√–¬ÿ°μå

„™â„π°“√»÷°…“À“«‘∏’∑’Ë‡À¡“– ¡„π°“√μ√«®À“ “√·≈–¬“

μ°§â“ß ∑’Ë¬—ß‰¡à¡’«‘∏’μ√«® Õ∫‡∫◊ÈÕßμâπÕ¬à“ßßà“¬·≈–‰¥âÀ≈“¬

™π‘¥æ√âÕ¡°—πμàÕ‰ª ‡ªìπ°“√™à«¬§—¥°√Õßμ—«Õ¬à“ß ∑”π“¬°≈ÿà¡

·≈–™π‘¥¬“‡æ◊ËÕπ”‰ª«‘‡§√“–Àå¬◊π¬—π™π‘¥·≈–ª√‘¡“≥¥â«¬

‡§√◊ËÕß¡◊Õ™—Èπ Ÿß‰¥â∂Ÿ°μâÕß´÷Ëßªí®®ÿ∫—π„™â‡ªìπ«‘∏’ªØ‘∫—μ‘ß“π

°“√μ√«® Õ∫À“ “√μâ“π®ÿ≈™’æ„πμ—«Õ¬à“ßÕ“À“√ —μ«å·≈–‰¥â

√—∫√Õß ISO/IEC 17025:2005
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μ“√“ß∑’Ë 6 ·∫∫°“√‡°‘¥‚´π„  (Inhibition zone) ¢Õß “√≈–≈“¬¬“™π‘¥μà“ßÊ °—∫‡™◊ÈÕ·∫§∑’‡√’¬
¡“μ√∞“π∑’Ë„™â∑¥ Õ∫

™π‘¥

¬“ªØ‘™’«π–

B. subtilus

ATCC

6633

B. cereus

ATCC

11778

M. luteus

ATCC

9341

B. stearothermophilus

ATCC

7953

 “¬æ—π∏ÿå‡™◊ÈÕ∑¥ Õ∫

Tylosin +++ ++ ++++ +++ +++

- - + + -

Spiramycin - - +++ ++ ++

- - + - +

Zinc- Bacitracin - ++ +++ ++ ++

- - + + -

Erythromycin +++ ++ ++++ +++ ++

+ - ++ _ _

Lincomycin +++ + ++++ +++ ++

- - ++ + +

Chlortetracycline ++++ ++++ ++++ ++++ ++++

+ ++ - ++ +

Oxytetracycline ++++ ++++ +++ ++++ +++

+ ++ - + +

Tetracycline +++ ++++ +++ ++++ +++

+ + + ++ +

Monensin ++ +++ - +++ +

- + - + -

À¡“¬‡Àμÿ 1+ À¡“¬∂÷ß ¢π“¥§«“¡°«â“ß Inhibition zone 2-5 mm
2++ À¡“¬∂÷ß ¢π“¥§«“¡°«â“ß Inhibition zone 6-10 mm
3+++ À¡“¬∂÷ß ¢π“¥§«“¡°«â“ß Inhibition zone 11-15 mm
4++++ À¡“¬∂÷ß ¢π“¥§«“¡°«â“ß Inhibition zone 16 mm ¢÷Èπ‰ª
-  À¡“¬∂÷ß ‰¡à‡°‘¥ Inhibition zone
 “¡“√∂„™â‡ªìπ·π«∑“ß„π√–∫ÿ™π‘¥·≈–°≈ÿà¡ “√ªØ‘™’«π–‡æ◊ËÕ àßμ√«®«‘‡§√“–ÀåÀ“™π‘¥·≈–ª√‘¡“≥‰¥â

S. aureus

ATCC

6538P

¢âÕ‡ πÕ·π–

1. °“√μ√«® Õ∫∑“ß®ÿ≈™’««‘∑¬“ “¡“√∂„™â‡ªìπ«‘∏’

∑¥ Õ∫„À¡à„π°“√μ√«® Õ∫°“√‡≈’È¬ß —μ«å„πø“√å¡¡“μ√∞“π

‡æ◊ËÕ¬◊π¬—π«à“Õ“À“√ —μ«åª√“»®“°¬“μ°§â“ß „π°√≥’∑’Ë¡’¢âÕ¡Ÿ≈

°“√„™â¬“∑’ËμâÕß°“√‡ΩÑ“√–«—ß®–‡≈◊Õ°„™â™π‘¥‡æ≈∑‰¥â‡À¡“– ¡

2. ‡°…μ√°√ “¡“√∂„™âμ√«® Õ∫·≈–‡ΩÑ“√–«—ß¬“

μ°§â“ßÀ√◊Õªπ‡ªóôÕπ„πÕ“À“√ —μ«å®“°ºŸâ®”Àπà“¬Õ“À“√ —μ«å

·≈–ºŸâ®”Àπà“¬«—μ∂ÿ∑’Ë‡μ‘¡„πÕ“À“√ —μ«å‰¥â¥â«¬μπ‡Õß·μàμâÕß

¡’μŸâ∫à¡‡æ“–‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß∑’Ë 62 Õß»“‡´≈‡´’¬   ”À√—∫∑’Ë

Õÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  „Àâ∫à¡«“ß∑‘Èß‰«â‚¥¬‰¡àμâÕß„™âμŸâ

∫à¡ ·≈–μâÕß√–¡—¥√–«—ß°“√‡°Á∫√—°…“™ÿ¥μ√«® Õ∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘

4 Õß»“‡´≈‡ ’́¬ 

3. „™â‡ªìπ‡∑§π‘§„π°“√‡ΩÑ“√–«—ß°“√„™â¬“ªØ‘™’«π–

„πø“√å¡‡≈’È¬ß —μ«å¢Õß‡°…μ√°√  ”À√—∫æπ—°ß“π‡®â“Àπâ“∑’Ë

μ“¡æ√–√“™∫—≠≠—μ‘§«∫§ÿ¡§ÿ≥¿“æÕ“À“√ —μ«å æ.». 2525

‡æ◊ËÕμ√«® Õ∫Õ“À“√ —μ«å∑’Ëº ¡¬“„π∑âÕß∑’Ë‰¥â∑—Ë«∂÷ß °“√„™â
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μ“√“ß∑’Ë 7 °“√„™â Antimicrobial Susceptibility test discs „π°“√§«∫§ÿ¡‡ªìπ positive control  ”À√—∫‡æ≈∑∑¥ Õ∫·≈–¢π“¥
¢Õß‡ âπºà“»Ÿπ¬å°≈“ß¢Õß Inhibition zone

Bacillus subtilis Lincomycin 10 μg 20 mm. 28 mm.

ATCC6633 Nitrofuratoin 30 μg 22 mm. 30 mm.

Erythromycin 10 μg 21 mm. 28 mm.

Tetracycline 10 μg 20 mm. 28 mm.

Bacillus cereus Nitrofuratoin 30 μg 21 mm. 29 mm.

ATCC11778 Erythromycin 10 μg 20 mm. 28 mm.

Tetracycline 10 μg 20 mm. 28 mm.

Monensin 10 μg 20 mm. 27 mm.

Micrococcus luteus Lincomycin 10 μg 23 mm. 30 mm.

ATCC9341 Erythromycin 10 μg 20 mm. 27 mm.

Tetracycline 10 μg 22 mm. 29 mm.

Monensin 10 μg 21 mm. 30 mm.

Zinc-Bacitracin 10 μg 21 mm. 28 mm.

Bacillus Lincomycin 10 μg 22 mm. 30 mm.

stearothermophilus Nitrofuratoin 30 μg 21 mm. 30 mm.

ATCC7953 Erythromycin 10 μg 21 mm. 28 mm.

Tetracycine 10 μg 22 mm. 29 mm.

Monensin 10 μg 20 mm. 30 mm.

Zinc-Bacitracin 10 μg 22 mm. 30 mm.

Test Plate

Antimicrobial

Susceptibility

test discs

Target Zone

Size

MaximumZone

Size

ß“πμâÕß„™â§«∫§Ÿà°—∫„™â Antimicrobial Susceptibility test discs
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