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Abstract
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Development of pork DNA detection in meat products by PCR technique
Songklanakarin J. Sci. Technol., 2005, 27(5) : 993-1002

The polymerase chain reaction (PCR) was used to determine pig DNA fragment in meat mixture

using specific oligonucleotide primer having 10-30 bp in size to amplify the DNA fragment. Firstly, the β β β β β-actin

F and the βββββ-actin R primers were used to identify DNA extraction process in beef, pork and chicken. The 284

bp DNA fragment was obtained from beef and chicken meat and 248 bp was amplified from pork. Secondly,

pig F and pig R primers for pork were used as the PCR amplifier which resulted in 531 bp DNA fragment

from pork; however, it gave negative results for beef and chicken meat. Finally, the obtained nucleotide

sequence was compared with AF535163 in the GenBank database and homology was 98%. This work was

also submitted to GenBank and obtained an accession  number of AY621117.

A comparison between the sensitivity of the commercial kit (QIAamp kit) and the RSB lysis buffer

for the DNA extraction process was carried out by mixing pork with chicken meat at ratios of 1:1, 1:5, 1:10,
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1:50, 1:150 and 1:200. QIAamp kit gave the best results at the smallest ratio of 0.5% (1:200), while the RSB

lysis buffer gave good results at the ratio of 2% (1:50). This indicated that the QIAamp kit had a higher

sensitivity than the RSB lysis buffer. Lastly, a determination of pork DNA fragment from heated pork at

121ºC for 15 min. using the Pig F and Pig R primers for pork were done. The result was similar to that

obtained from the fresh pork at 531 bp DNA fragment.

Key words : Pork DNA and PCR

∫∑§—¥¬àÕ

®“√ÿ≥’ ¡À“√—µπå  ‡Õ◊ÈÕ¡π—  Õ‘π∑√º“¥ ·≈– æ®™π“∂ ®—π∑√—»¡’

æ—≤π“°“√µ√«®«‘‡§√“–ÀåÀ“¥’‡ÕÁπ‡ÕÀ¡Ÿ®“°‡π◊ÈÕ —µ«å¥â«¬‡∑§π‘§æ’´’Õ“√å

«.  ß¢≈“π§√‘π∑√å «∑∑. 2548 27(5) : 993-1002

º≈°“√»÷°…“°“√µ√«®À“¥’‡ÕÁπ‡ÕÀ¡Ÿ‚¥¬„™â«‘∏’‚æ≈’‡¡Õ‡√ ‡™π√’·Õ§™—Ëπ (polymerase chain reaction, PCR)

´÷Ëß‡ªìπ‡∑§π‘§°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ‚¥¬„™â “√‡√‘Ë¡´÷Ëß‡ªìππ‘«§≈’‚Õ‰∑¥å “¬ —ÈπÊ ª√–¡“≥ 10-30 §Ÿà‡∫  ∑’ËÕÕ°·∫∫

„Àâ¡’§«“¡®”‡æ“–µàÕ¥’‡ÕÁπ‡Õ∑’Ë π„® ®“°°“√„™â “√‡√‘Ë¡‡∫µâ“·Õ§µ‘π‡Õø (βββββ-actin F) ·≈–‡∫µâ“·Õ§µ‘πÕ“√å (βββββ-actin

R) ‡æ◊ËÕµ√«® Õ∫«‘∏’°“√ °—¥¥’‡ÕÁπ‡Õ®“°‡π◊ÈÕ —µ«å æ∫«à“º≈‘µ¿—≥±å∑’Ë‰¥â®“°«‘∏’æ’´’Õ“√å¢Õß‡π◊ÈÕ«—«·≈–‡π◊ÈÕ‰°à ¡’¢π“¥

284 §Ÿà‡∫  ·≈–‡π◊ÈÕÀ¡Ÿ ¡’¢π“¥ 248 §Ÿà‡∫  ·≈–°“√µ√«® Õ∫™‘Èπ¥’‡ÕÁπ‡ÕÀ¡Ÿ‚¥¬„™â “√‡√‘Ë¡æ‘°‡Õø (pig F) ·≈–

æ‘°Õ“√å (pig R) ∑’ËÕÕ°·∫∫®“°‰¡‚µ§Õπ‡¥√’¬À¡Ÿ  æ∫«à“º≈‘µ¿—≥±å®“°«‘∏’æ’´’Õ“√å¢Õß‡π◊ÈÕÀ¡Ÿ ¡’¢π“¥ 531 §Ÿà‡∫ 

‚¥¬„Àâº≈‡ªìπ≈∫„π‡π◊ÈÕ«—«·≈–‡π◊ÈÕ‰°à ·≈–®“°°“√µ√«® Õ∫≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õßº≈‘µ¿—≥±å∑’Ë‰¥â®“°‡π◊ÈÕÀ¡Ÿ¥â«¬

‡§√◊ËÕßÀ“≈”¥—∫π‘«§≈’‚Õ‰∑¥å·∫∫Õ—µ‚π¡—µ‘ (automated DNA sequencer) ·≈â«‡∑’¬∫°—∫∞“π¢âÕ¡Ÿ≈ “°≈„π GenBank

æ∫«à“¡’§«“¡‡À¡◊Õπ°—∫¥’‡ÕÁπ‡ÕÀ¡Ÿ ‡≈¢∑–‡∫’¬π AF535163 98% ·≈–≈ß∑–‡∫’¬π≈”¥—∫π‘«§≈’‚Õ‰∑¥å∑’Ë‰¥â Ÿà∞“π¢âÕ¡Ÿ≈

‰¥âÀ¡“¬‡≈¢ AY261117

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡‰«¢ÕßªØ‘°‘√‘¬“„π°“√µ√«® Õ∫¥’‡ÕÁπ‡Õ‚¥¬„™â«‘∏’°“√ °—¥¥’‡ÕÁπ‡Õ√–À«à“ß™ÿ¥ °—¥ ”‡√Á®√Ÿª

(QIAamp kit) ·≈–∫—ø‡øÕ√åÕ“√å‡Õ ∫’ (reducing sample buffer: RSB) ¢Õß‡π◊ÈÕÀ¡Ÿ∑’Ëº ¡°—∫‡π◊ÈÕ‰°à „πÕ—µ√“ à«π

1:1, 1:5, 1:10, 1:50, 1:150 ·≈– 1:200 æ∫«à“°“√ °—¥¥’‡ÕÁπ‡Õ¥â«¬™ÿ¥ °—¥ ”‡√Á®√Ÿª·≈–∫—ø‡øÕ√åÕ“√å‡Õ ∫’  “¡“√∂

µ√«® Õ∫ª√‘¡“≥¥’‡ÕÁπ‡ÕÀ¡Ÿ∑’Ë§«“¡‡¢â¡¢âπµË” ÿ¥ 1:200 ·≈– 1:50 µ“¡≈”¥—∫  ”À√—∫°“√µ√«® Õ∫¥’‡ÕÁπ‡ÕÀ¡Ÿ®“°

‡π◊ÈÕÀ¡Ÿ∑’Ëºà“π§«“¡√âÕπ 121
o
C ‡ªìπ‡«≈“ 15 π“∑’ ‰¥âº≈‘µ¿—≥±å∑’Ë‰¡à¡’§«“¡·µ°µà“ß®“°°“√µ√«® Õ∫®“°‡π◊ÈÕÀ¡Ÿ ¥

Õÿµ “À°√√¡°“√º≈‘µÕ“À“√Œ“≈“≈‡µ‘∫‚µ¢÷ÈπÕ¬à“ß
√«¥‡√Á« ∑”„Àâ„πªí®®ÿ∫—πº≈‘µ¿—≥±åÕ“À“√∑’Ë∑”¡“®“°‡π◊ÈÕ
 —µ«å  ‰¥â·°à  ‡∫§Õπ  ·Œ¡  ‡®≈“µ‘π  ‰ â°√Õ°·≈–‡π◊ÈÕ∫¥
‡ªìπµâπ Õ“®¡’°“√ªπ‡ªóôÕπÀ√◊Õº ¡√–À«à“ß‡π◊ÈÕ —µ«åµà“ß
™π‘¥°—π  ´÷Ëß«—µ∂ÿ¥‘∫∑’Ë„™â„π°“√º≈‘µÕ“®‰¡à‡ªìπ‰ªµ“¡∫∑
∫—≠≠—µ‘¢Õß»“ π“Õ‘ ≈“¡  ¥—ßπ—Èπ°“√µ√«® Õ∫‡π◊ÈÕ —µ«å
·≈–º≈‘µ¿—≥±å®“°‡π◊ÈÕ —µ«åÀ√◊Õ°“√µ√«® Õ∫º≈‘µ¿—≥±å∑’Ë
µâÕß ß —¬«à“¡’°“√ªπ‡ªóôÕπ®“°‡π◊ÈÕÀ¡ŸÀ√◊Õ‰¡à ®÷ß‡ªìπ ‘Ëß
®”‡ªìπÕ¬à“ß¬‘Ëß ”À√—∫ºŸâ∫√‘‚¿§∑’Ëπ—∫∂◊Õ»“ π“Õ‘ ≈“¡

∑’Ëºà“π¡“«‘∏’∑’Ë„™âµ√«® Õ∫°“√ªπ‡ªóôÕπ®“°‡π◊ÈÕÀ¡Ÿ
„πº≈‘µ¿—≥±åÕ“À“√®“°‡π◊ÈÕ —µ«å §◊Õ µ√«® Õ∫∑“ß‚ª√µ’π

‡©æ“–„π√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡ ‰¥â·°à
°“√µ√«® Õ∫‚¥¬«‘∏’‰Õ‚´Õ‘‡≈Á°µ√‘°‚ø°— ´‘ß (isoelectric

focusing: IEF) (King and Kruth, 1982) ·≈–µ√«®°“√
µ°µ–°Õπ„π‡π◊ÈÕ«ÿâπ (agar gel immunodiffusion: AGID)

(Berger et al., 1988) ´÷ËßªØ‘°‘√‘¬“¡’§«“¡‰«·≈–§«“¡
®”‡æ“– ·µà®–‰¡à‡À¡“– ¡„π°√≥’∑’Ë —µ«å‡ªìπ ªï™’ å„°≈â‡§’¬ß
°—π ·≈–‚ª√µ’π ≈“¬‰¥âßà“¬‡¡◊ËÕºà“π§«“¡√âÕπ Ÿß   „π
ªí®®ÿ∫—π °“√µ√«® Õ∫°“√ªπ‡ªóôÕπ‡π◊ÈÕÀ¡Ÿ„πÕ“À“√√–¥—∫
¥’‡ÕÁπ‡Õ‚¥¬°“√‡æ‘Ë¡ª√‘¡“≥ “√æ—π∏ÿ°√√¡¢Õß‡π◊ÈÕÀ¡Ÿ∑’Ë
ªπ‡ªóôÕπ„πÕ“À“√‡æ’¬ß‡≈Á°πâÕ¬‰¥â¥â«¬«‘∏’ PCR (Ursing

and Arnason, 1998)  “¡“√∂µ√«® Õ∫¥’‡ÕÁπ‡Õ¢ÕßÀ¡Ÿ
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®“√ÿ≥’  ¡À“√—µπå ·≈–§≥–995

‰¥â∂÷ß·¡â«à“®–¡’ª√‘¡“≥‡æ’¬ß 1  ”‡π“ (Saiki et al., 1988)

‚¥¬„π°“√«‘®—¬§√—Èßπ’È„™â “√‡√‘Ë¡∑’ËÕÕ°·∫∫„Àâ®”‡æ“–°—∫
‰¡‚µ§Õπ‡¥√’¬À¡Ÿ à«π¥’≈Ÿæ (D-loop) µ”·Àπàß 15592-

16124 (Bellis et al., 2003) ´÷Ëß°“√«‘®—¬„π‰¡‚µ§Õπ‡¥√’¬
¡’¢âÕ¥’§◊Õ „πÀπ÷Ëß‡´≈≈å¡’®”π«π¬’π‰¡‚µ§Õπ‡¥√’¬∂÷ßÀπ÷Ëß
æ—π ”‡π“ ´÷Ëß‡æ‘Ë¡§«“¡‡ªìπ‰ª‰¥â„π°“√‡æ‘Ë¡ª√‘¡“≥®“°
ª√‘¡“≥¥’‡ÕÁπ‡Õ∑’Ë∂Ÿ°∑”„Àâ‡ ’¬ ¿“æ®“°§«“¡√âÕπ √«¡∑—Èß
„π∞“π¢âÕ¡Ÿ≈¡’°“√√“¬ß“π≈”¥—∫‡∫  ‘Ëß¡’™’«‘µÀ≈“¬™π‘¥´÷Ëß
¡’¢âÕ¡Ÿ≈¡“°‡æ’¬ßæÕ„π°“√ ◊∫§âπ ·≈– “¡“√∂√–∫ÿ™π‘¥
 —µ«åÕ¬à“ß®”‡æ“–‰¥â„π°√≥’∑’Ë¡’‡π◊ÈÕ —µ«åÀ≈“¬™π‘¥º ¡°—π
·≈– ÿ¥∑â“¬ “¡“√∂·¬°æ—π∏ÿå —µ«å¿“¬„π°≈ÿà¡ ªï™’ å‡¥’¬« °—π
„πº≈‘µ¿—≥±åÕÿµ “À°√√¡À¡Ÿ‰¥â  ´÷Ëß®“°∑’Ëºà“π¡“¡’°“√
√“¬ß“π«à“‡∑§π‘§π’È “¡“√∂µ√«® Õ∫¥’‡ÕÁπ‡Õ¢ÕßÀ¡Ÿ‰¥â
„π‡π◊ÈÕÀ√◊Õº≈‘µ¿—≥±å®“°‡π◊ÈÕ ÷́Ëß‰¥â√—∫§«“¡√âÕπ„π°√√¡«‘∏’
°“√·ª√√ŸªÕ“À“√ ‡™àπ ‡∫§Õπ ·Œ¡ ‡®≈“µ‘π·≈–‰ â°√Õ°
‰¥â (Montiel-Sosa et al., 2000)

      „π°“√»÷°…“§√—Èßπ’È ‡ªÑ“À¡“¬À≈—°§◊Õ µ√«® Õ∫
§«“¡®”‡æ“–¢Õß “√‡√‘Ë¡µàÕ¥’‡ÕÁπ‡ÕÀ¡Ÿ∑’Ë‰¡à‰¥âºà“π§«“¡
√âÕπ·≈–ºà“π§«“¡√âÕπ Ÿß √«¡∑—Èß¥’‡ÕÁπ‡ÕÀ¡Ÿ„π à«πº ¡
‡π◊ÈÕ∑’ËÕ—µ√“ à«πµà“ßÊ ´÷Ëß„π‡¡◊Õß‰∑¬«‘∏’°“√µ√«® Õ∫°“√
ªπ‡ªóôÕπ‡π◊ÈÕ —µ«å‚¥¬«‘∏’ PCR ¬—ß‰¡à‡ªìπ∑’Ë·æ√àÀ≈“¬¡“°
π—° ®÷ß§«√¡’°“√«‘®—¬‡æ◊ËÕæ—≤π“‡ªìπß“π∫√‘°“√µàÕ‰ª

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

‡π◊ÈÕ ¥ ‰¥â·°à ‡π◊ÈÕÀ¡Ÿ ‡π◊ÈÕ‰°à·≈–‡π◊ÈÕ«—« ∑’Ë´◊ÈÕ¡“
®“°µ≈“¥ ¥ ·≈–π”¡“ —∫„Àâ≈–‡Õ’¬¥    ”À√—∫µ—«Õ¬à“ß
‡π◊ÈÕÀ¡Ÿºà“π§«“¡√âÕπ‚¥¬„™â‡§√◊ËÕßπ÷Ëß¶à“‡™◊ÈÕ (autoclave,

SS245, Tomy, Tokyo, Japan) ∑’ËÕÿ≥À¿Ÿ¡‘ 121ºC ‡ªìπ
‡«≈“ 15 π“∑’  ·≈–µ—«Õ¬à“ß‡π◊ÈÕÀ¡Ÿº ¡°—∫‡π◊ÈÕ‰°à„π
Õ—µ√“ à«π 1:1, 1:5, 1:10, 1:50, 1:150 ·≈– 1:200 ‚¥¬
·¬°Õÿª°√≥å„π°“√‡µ√’¬¡·≈–®—¥‡°Á∫µ—«Õ¬à“ß„πÀ≈Õ¥
æ≈“ µ‘°·¬°À≈Õ¥  ‡æ◊ËÕªÑÕß°—π°“√ªπ‡ªóôÕπ

µ√«® Õ∫§«“¡®”‡æ“–¢Õß “√‡√‘Ë¡°—∫µ—«Õ¬à“ß
‡π◊ÈÕÀ¡Ÿ∑’Ë¬—ß‰¡àºà“π§«“¡√âÕπ·≈–ºà“π§«“¡√âÕπ·≈â«
‡ª√’¬∫‡∑’¬∫°—∫‡π◊ÈÕ‰°à·≈–‡π◊ÈÕ«—« ‚¥¬„™â™ÿ¥ °—¥ ”‡√Á®√Ÿª
(QIAamp kit, QIAGEN, Cologne, Germany) ¥—ßπ’È
‡π◊ÈÕ 0.25 °√—¡ ≈–≈“¬¥â«¬∫—ø‡øÕ√å AL 180 ‰¡‚§√≈‘µ√

·≈– Proteinase K 20 ‰¡‚§√≈‘µ√  ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 56ºC

®π°√–∑—Ëß≈–≈“¬‡ªìπ‡π◊ÈÕ‡¥’¬«°—π  ¥Ÿ¥ “√≈–≈“¬„ à„π
§Õ≈—¡πå·≈â«≈â“ß¥’‡ÕÁπ‡Õ¥â«¬∫—ø‡øÕ√å AW 500 ‰¡‚§√≈‘µ√
À≈—ß®“°π—Èπ™–¥’‡ÕÁπ‡Õ¥â«¬∫—ø‡øÕ√å AE  200 ‰¡‚§√≈‘µ√

·≈–‡ª√’¬∫‡∑’¬∫§«“¡‰«¢Õß°“√ °—¥¥’‡ÕÁπ‡Õ¥â«¬
QIAamp kit  ·≈–°“√„™â∫—ø‡øÕ√å RSB (reducing

sample buffer) (Montiel-sosa et al., 2000) „πµ—«Õ¬à“ß
‡π◊ÈÕÀ¡Ÿº ¡°—∫‡π◊ÈÕ‰°à∑’ËÕ—µ√“ à«πµà“ßÊ ¢â“ßµâπ ‚¥¬‡µ√’¬¡
‡π◊ÈÕ 0.5 °√—¡ ≈–≈“¬¥â«¬∫—ø‡øÕ√å RSB (10 mM Tris-

HCl, pH 7.0, 10 mM NaCl ·≈– 25 mM EDTA) 500

‰¡‚§√≈‘µ√ ‡µ‘¡ 25% SDS (sodium dodecyl sulphate)

20 ‰¡‚§√≈‘µ√ ·≈– Proteinase K (20 ‰¡‚§√°√—¡/¡‘≈≈‘-
≈‘µ√) 1 ‰¡‚§√≈‘µ√ ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 50ºC ‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß
∑”„Àâ¥’‡ÕÁπ‡Õ∫√‘ ÿ∑∏‘Ï¥â«¬«‘∏’ phenol/chloroform/isoamyl

alcohol (24:25:1) ·≈–µ°µ–°Õπ¥’‡ÕÁπ‡Õ¥â«¬ sodium

acetate 3 ‚¡≈“√å ·≈– absolute ethanol ≈–≈“¬µ–°Õπ
¥’‡ÕÁπ‡Õ¥â«¬πÈ”°≈—Ëπ∫√‘ ÿ∑∏‘Ïª√“»®“°‡™◊ÈÕ 20 ‰¡‚§√≈‘µ√

π”¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â®“°∑—Èß 2 «‘∏’ ¡“µ√«® Õ∫
§ÿ≥¿“æ·≈–ª√‘¡“≥¢Õß¥’‡ÕÁπ‡Õ ¥â«¬‡§√◊ËÕßÕà“π§à“°“√
¥Ÿ¥°≈◊π· ß¢Õß “√·∫∫∂“¥À≈ÿ¡ (microplate reader,

PowerWaveX, Bio-tek, Vermont, USA) ∑’Ë§«“¡¬“«
§≈◊Ëπ 260 ·≈– 280 π“‚π‡¡µ√ ·≈–‡≈◊Õ°„™â¥’‡ÕÁπ‡Õ∑’Ë¡’§à“
§«“¡∫√‘ ÿ∑∏‘Ï (A260/A280) √–À«à“ß 1.5-1.8 ·≈–ª√—∫
√–¥—∫§«“¡‡¢â¡¢âπ¢Õß¥’‡ÕÁπ‡Õ‡ªìπ 40 π“‚π°√—¡/‰¡‚§√-
≈‘µ√

µ√«® Õ∫«‘∏’°“√ °—¥¥’‡ÕÁπ‡Õ¥â«¬«‘∏’ PCR  ‚¥¬„™â
 “√‡√‘Ë¡ β-actin F (5'-CGGAACCGCTCATTGCC-3')

·≈– β-actin R (5'-TAGATGGGCACAGTGTGGGT-

3') (Bellis et al., 2003) ‡µ√’¬¡ “√≈–≈“¬„πÀ≈Õ¥∑¥≈Õß
ª√‘¡“µ√√«¡ 20 ‰¡‚§√≈‘µ√ ª√–°Õ∫¥â«¬ Master Mix

PCR (125 mM KCl, 75 mM Tris-HCl, pH 8.3, 3.75

mM  Mg(OAc)
2
,  500  µM dNTP)  (Eppendorf,

Hamburg, Germany)  8 ‰¡‚§√≈‘µ√ ¥’‡ÕÁπ‡Õ 40 π“‚π
°√—¡ ·≈– “√‡√‘Ë¡ 4.8 ‰¡‚§√‚¡≈“√å º ¡„Àâ‡¢â“°—π·≈â«‡¢â“
‡§√◊ËÕß thermal cycler (GeneAmp PCR System 9700,

Perkin-Elmer, Norwalk, USA) ´÷Ëß√Õ∫ªØ‘°‘√‘¬“ ¥—ßπ’È
Õÿ≥À¿Ÿ¡‘°àÕπªÆ‘°‘√‘¬“ PCR 94ºC  ‡ªìπ‡«≈“ 5 π“∑’
®”π«π 1 √Õ∫  ·≈–ªÆ‘°‘√‘¬“ PCR ®”π«π 30 √Õ∫
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ª√–°Õ∫¥â«¬¢—ÈπµÕπ°“√·¬° “¬¥’‡ÕÁπ‡Õµâπ·∫∫®“° ¿“æ
∑’Ë‡ªìπ‡ âπ§Ÿà„Àâ‡ªìπ‡ âπ‡¥’Ë¬« Õÿ≥À¿Ÿ¡‘∑’Ë„™â 94ºC ‡ªìπ‡«≈“
30 «‘π“∑’ ¢—ÈπµÕπ°“√∑”„Àâ “√‡√‘Ë¡∑’Ë¡’≈”¥—∫‡∫ ‡ªìπ§Ÿà ¡
°—∫¥’‡ÕÁπ‡Õµâπ·∫∫®—∫§Ÿà°—π  Õÿ≥À¿Ÿ¡‘∑’Ë„™â 45ºC ‡ªìπ‡«≈“
30 «‘π“∑’  ¢—ÈπµÕπ°“√ —ß‡§√“–Àå¥’‡ÕÁπ‡Õ “¬„À¡à Õÿ≥À¿Ÿ¡‘
72ºC ‡ªìπ‡«≈“ 1 π“∑’ ·≈–Õÿ≥À¿Ÿ¡‘‡¡◊ËÕ ‘Èπ ÿ¥ªÆ‘°‘√‘¬“
72ºC ‡ªìπ‡«≈“ 7 π“∑’

µ√«® Õ∫¥’‡ÕÁπ‡ÕÀ¡Ÿ„π‡π◊ÈÕ —µ«å¥â«¬«‘∏’ PCR ‚¥¬
„™â “√‡√‘Ë¡∑’Ë¡’§«“¡®”‡æ“–°—∫¥’‡ÕÁπ‡ÕÀ¡Ÿ §◊Õ pig F (5'-

AACCCTATGTACGTCGTGCAT-3') ·≈– pig R (5'-

ACCATTGACTGAATAGCACCT-3') (Montiel-sosa

et al., 2000) ‡µ√’¬¡ “√≈–≈“¬„πÀ≈Õ¥∑¥≈Õß ª√‘¡“µ√
√«¡ 20 ‰¡‚§√≈‘µ√ ª√–°Õ∫¥â«¬ master mix PCR 8

‰¡‚§√≈‘µ√  ¥’‡ÕÁπ‡Õ 40 π“‚π°√—¡   “√‡√‘Ë¡ 5.6 ‰¡‚§√
‚¡≈“√å  º ¡„Àâ‡¢â“°—π·≈â«‡¢â“‡§√◊ËÕß thermal cycler ´÷Ëß
√Õ∫ªØ‘°‘√‘¬“ ¥—ßπ’È Õÿ≥À¿Ÿ¡‘°àÕπªÆ‘°‘√‘¬“ PCR 92ºC ‡ªìπ
‡«≈“ 3 π“∑’ ®”π«π 1 √Õ∫ ·≈–ªÆ‘°‘√‘¬“ PCR ®”π«π
30 √Õ∫ ª√–°Õ∫¥â«¬ ¢—ÈπµÕπ°“√·¬° “¬¥’‡ÕÁπ‡Õµâπ·∫∫
®“° ¿“æ∑’Ë‡ªìπ‡ âπ§Ÿà„Àâ‡ªìπ‡ âπ‡¥’Ë¬« Õÿ≥À¿Ÿ¡‘ 92ºC ‡ªìπ
‡«≈“ 20 «‘π“∑’  ¢—ÈπµÕπ°“√∑”„Àâ “√‡√‘Ë¡∑’Ë¡’≈”¥—∫‡∫ 
‡ªìπ§Ÿà ¡°—∫¥’‡ÕÁπ‡Õµâπ·∫∫®—∫§Ÿà°—π Õÿ≥À¿Ÿ¡‘∑’Ë„™â 45ºC

‡ªìπ‡«≈“ 20 «‘π“∑’  ¢—ÈπµÕπ°“√ —ß‡§√“–Àå¥’‡ÕÁπ‡Õ “¬„À¡à
Õÿ≥À¿Ÿ¡‘ 72ºC ‡ªìπ‡«≈“ 30 π“∑’  ”À√—∫µ—«Õ¬à“ß∑’Ë„Àâº≈
‡ªìπ≈∫µ√«® Õ∫‚¥¬‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ‡ªìπ 80 π“‚π
°√—¡·≈– 100 π“‚π°√—¡ ·≈–ª√—∫ ¿“«–„π°“√∑”ªØ‘°‘√‘¬“
PCR „π¢—ÈπµÕπ°“√∑”„Àâ “√‡√‘Ë¡∑’Ë¡’≈”¥—∫‡∫ ‡ªìπ§Ÿà ¡
°—∫¥’‡ÕÁπ‡Õµâπ·∫∫®—∫§Ÿà°—π  ‡æ◊ËÕ¬◊π¬—π°“√µ√«® Õ∫∑—Èß
ª√‘¡“≥·≈– ¿“«–„π°“√∑¥ Õ∫

µ√«® Õ∫º≈‘µ¿—≥±å®“°°“√∑”ªØ‘°‘√‘¬“ PCR ¥â«¬
‡∑§π‘§Õ‘‡≈Á°‚µ√øÕ√‘´‘  ‚¥¬π”¡“·¬°∫π agarose gel

1.5% „Àâ°√–· ‰øøÑ“∑’Ë§«“¡µà“ß»—°¬å 100 ‚«≈∑å ‡ªìπ‡«≈“
40 π“∑’ „π 1X ∫—ø‡øÕ√å TBE ·≈â«¬âÕ¡·∂∫¥’‡ÕÁπ‡Õ¥â«¬
ethidium bromide µ√«® Õ∫º≈¿“¬„µâ· ß¬Ÿ«’·≈–∫—π∑÷°
¿“æ¥â«¬‡§√◊ËÕß∂à“¬¿“æ (gel documentation, Gel Doc

1000, Bio-Rad)

 °—¥·∂∫¥’‡ÕÁπ‡Õ®“°‡®≈∑’Ëµ”·Àπàß 531 §Ÿà‡∫  ·≈â«
µ°µ–°Õπ¥’‡ÕÁπ‡Õ¥â«¬ 2 ‚¡≈“√å sodium acetate ·≈–
absolute ethanol ≈–≈“¬¥’‡ÕÁπ‡Õ¥â«¬πÈ”°≈—Ëπ∫√‘ ÿ∑∏‘Ï 20

‰¡‚§√≈‘µ√
π”¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â¡“µ√«® Õ∫À“≈”¥—∫π‘«§≈’‚Õ-

‰∑¥å ‚¥¬π”¡“∑”ªØ‘°‘√‘¬“ PCR ª√‘¡“µ√√«¡ 10 ‰¡‚§√
≈‘µ√ ‚¥¬‡µ‘¡ dye PCR master mix (ABI Prism BigDye

terminator sequencing ready reaction, Applied Bio-

system, CA, USA)  2 ‰¡‚§√≈‘µ√  ¥’‡ÕÁπ‡Õ 20 π“‚π°√—¡
·≈– “√‡√‘Ë¡ pig F 1.6 æ‘§‚§‚¡≈ º ¡„Àâ‡¢â“°—π·≈â«‡¢â“
‡§√◊ËÕß  thermal cycler  ´÷Ëß√Õ∫ªØ‘°‘√‘¬“  ¥—ßπ’È  ‚¥¬„™â
Õÿ≥À¿Ÿ¡‘°àÕπªÆ‘°‘√‘¬“ PCR 96ºC ‡ªìπ‡«≈“ 1 π“∑’ ®”π«π
1 √Õ∫ ·≈–ªÆ‘°‘√‘¬“ PCR ®”π«π 25 √Õ∫ ª√–°Õ∫¥â«¬
¢—ÈπµÕπ°“√·¬° “¬¥’‡ÕÁπ‡Õµâπ·∫∫®“° ¿“æ∑’Ë‡ªìπ‡ âπ§Ÿà
„Àâ‡ªìπ‡ âπ‡¥’Ë¬«  Õÿ≥À¿Ÿ¡‘ 96ºC  ‡ªìπ‡«≈“ 10 «‘π“∑’
¢—ÈπµÕπ°“√∑”„Àâ “√‡√‘Ë¡∑’Ë¡’≈”¥—∫‡∫ ‡ªìπ§Ÿà ¡°—∫¥’‡ÕÁπ‡Õ
µâπ·∫∫®—∫§Ÿà°—π  Õÿ≥À¿Ÿ¡‘ 45ºC  ‡ªìπ‡«≈“ 5 «‘π“∑’
¢—ÈπµÕπ°“√ —ß‡§√“–Àå¥’‡ÕÁπ‡Õ “¬„À¡à  Õÿ≥À¿Ÿ¡‘ 60ºC

‡ªìπ‡«≈“ 4 π“∑’ À≈—ß®“°π—Èπµ°µ–°Õπ‚¥¬„™â sodium

acetate ·≈– absolute ethanol ·≈â«∑¥ Õ∫¥â«¬‡§√◊ËÕß
«‘‡§√“–Àå≈”¥—∫‡∫ ·∫∫Õ—µ‚π¡—µ‘ (ABI Prism 377, auto-

mated DNA sequencer, Applied Biosystem, CA, USA)

º≈°“√∑¥≈Õß

1. §«“¡®”‡æ“–¢Õß “√‡√‘Ë¡„π‡π◊ÈÕ —µ«å∑’Ë‰¡à‰¥âºà“π

§«“¡√âÕπ

1.1 °“√µ√«® Õ∫º≈°“√ °—¥¥’‡ÕÁπ‡Õ¥â«¬∫—ø‡øÕ√å
RSB ·≈– QIAamp kit æ∫«à“„Àâº≈∑’Ë‡À¡◊Õπ°—π ´÷Ëß®“°
°“√∑”ªØ‘°‘√‘¬“ PCR ‚¥¬„™â “√‡√‘Ë¡ β-actin F ·≈– β-

actin R  ‰¥â·∂∫¥’‡ÕÁπ‡Õ®“°‡π◊ÈÕ‰°à·≈–‡π◊ÈÕ«—«  ¡’¢π“¥
284 §Ÿà‡∫    à«π‡π◊ÈÕÀ¡Ÿ ¡’¢π“¥ 248 §Ÿà‡∫  º≈∑’Ë‰¥â· ¥ß
„π Figure 1

1.2 °“√µ√«® Õ∫§«“¡®”‡æ“–®“°°“√∑”ªØ‘°‘√‘¬“
PCR ‚¥¬„™â “√‡√‘Ë¡ pig F ·≈– pig R æ∫«à“‰¥âº≈∫«°
‡©æ“–¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â®“°‡π◊ÈÕÀ¡Ÿ‡∑à“π—Èπ ¡’¢π“¥ 531

§Ÿà‡∫  · ¥ß„π Figure 1 ·≈–®“°°“√µ√«® Õ∫µ—«Õ¬à“ß
‡π◊ÈÕ«—«·≈–‡π◊ÈÕ‰°à ∑—Èß°“√‡æ‘Ë¡ª√‘¡“≥·≈–ª√—∫ ¿“«–¬—ß
¬◊π¬—π„Àâº≈‡ªìπ≈∫ º≈∑’Ë‰¥â· ¥ß„π Figure 2

1.3 °“√µ√«® Õ∫°“√‡√’¬ßµ—«¢Õß≈”¥—∫π‘«§≈’‚Õ-
‰∑¥å¢Õß¥’‡ÕÁπ‡ÕÀ¡Ÿ‚¥¬„™â “√‡√‘Ë¡ pig F ·≈–π”º≈∑’Ë‰¥â¡“
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Figure 1. Agarose gel electrophoresis of PCR products amplified from the three fresh meats.

(A) PCR products using βββββ-Actin F and βββββ-Actin R primer (B) PCR products using

pig F and pig R primer. Lane 1: EZ load DNA marker, lane 2: pork, lane 3: beef  and

lane 4: chicken.

Figure 2. Agarose gel electrophoresis of PCR product amplified from negative samples using

pig F and pig R primer. (A) PCR products of different quantity negative samples.

Lane 1: EZ load DNA marker, lane 2: 80 ng beef DNA, lane 3: 100 ng beef DNA, lane

4: 80 ng chicken DNA, lane 5: 100 ng chicken DNA, lane 6: positive control (40 ng

pork DNA), lane 7: negative control (40 ng  chicken).

(B) PCR products of different annealing temperature conditions. Lane 1: EZ load

DNA marker, lane 2: chicken DNA at 44ºC,  lane 3: chicken DNA at 47ºC.  lane 4:

beef DNA at 44ºC, lane 5: beef DNA at 47ºC, lane 6: positive control (pork DNA at

45ºC ), lane 7: negative control (chicken DNA at 45ºC).

‡ª√’¬∫‡∑’¬∫°—∫∞“π¢âÕ¡Ÿ≈ “°≈‡≈¢∑–‡∫’¬π AF535163

„π GenBank ‚¥¬„™â‚ª√·°√¡∫≈“ ∑å (basic local align-

ment search tool: BLAST) æ∫«à“¡’§«“¡‡À¡◊Õπ 98%

´÷Ëß‡ªìπ°“√¬◊π¬—π«à“‰¡à‰¥â‡°‘¥®“°°“√ªπ‡ªóôÕπ¡“®“°
¥’‡ÕÁπ‡Õ¢Õß —µ«å™π‘¥Õ◊Ëπ ‚¥¬‡≈¢∑–‡∫’¬π¢Õß≈”¥—∫π‘«-
§≈’‚Õ‰∑¥å∑’Ë‰¥â§◊Õ AY621117  º≈∑’Ë‰¥â· ¥ß„π Figure 3

2. °“√µ√«® Õ∫§«“¡®”‡æ“–¢Õß “√‡√‘Ë¡„π‡π◊ÈÕ —µ«å∑’Ë

ºà“π§«“¡√âÕπ

ªØ‘°‘√‘¬“ PCR ¢Õß¥’‡ÕÁπ‡Õ¢Õß‡π◊ÈÕÀ¡Ÿ∑’Ëºà“π
§«“¡√âÕπ 121ºC ‡ªìπ‡«≈“ 15 π“∑’ ‡¡◊ËÕ„™â “√‡√‘Ë¡ pig F

·≈– pig R  æ∫«à“„Àâº≈∫«°·≈–‰¥â·∂∫¥’‡ÕÁπ‡Õ∑’Ë¡’¢π“¥
531 §Ÿà‡∫  º≈∑’Ë‰¥â· ¥ß„π Figure 4
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Figure 3. Nucleotide sequence alignment between mtDNA sequence of AF621117 obtained

from this work and sequence retrieve from GenBank accession number AF535163.

Figure 4. Agarose gel electrophoresis of PCR products amplified from fresh and heated

meat. (A) PCR products using pig F and pig R primer. (B) PCR products  using βββββ-

actin F and βββββ-actin R primer. Lane 1: EZ load DNA marker, lane 2: heated pork

(at 121ºC, 15  min), lane 3: fresh pork and lane 4: negative control (chicken).



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 ©∫—∫∑’Ë 5 °.¬. - µ.§. 2548
«‘‡§√“–ÀåÀ“¥’‡ÕÁπ‡ÕÀ¡Ÿ¥â«¬‡∑§π‘§æ’́ ’Õ“√å

®“√ÿ≥’  ¡À“√—µπå ·≈–§≥–999

3. µ√«® Õ∫§«“¡‰«¢ÕßªØ‘°‘√‘¬“

µ√«® Õ∫§«“¡‰«¢ÕßªØ‘°‘√‘¬“ æ∫«à“ °“√ °—¥
¥’‡ÕÁπ‡Õ‚¥¬„™â QIAamp kit  “¡“√∂µ√«®À“¥’‡ÕÁπ‡ÕÀ¡Ÿ
∑’Ëº ¡°—∫‡π◊ÈÕ‰°à‰¥â„π√–¥—∫µË”∂÷ß 0.5% (1:200) º≈∑’Ë‰¥â
· ¥ß„π Figure 5   à«π°“√ °—¥¥’‡ÕÁπ‡Õ‚¥¬„™â∫—ø‡øÕ√å
RSB  “¡“√∂µ√«®À“°“√ªπ‡ªóôÕπ¥’‡ÕÁπ‡ÕÀ¡Ÿ∑’Ëº ¡„π
‡π◊ÈÕ‰°à‰¥â„π√–¥—∫µË”‡æ’¬ß 2% (1:50) º≈∑’Ë‰¥â· ¥ß„π
Figure 6 ·≈–º≈°“√‡ª√’¬∫‡∑’¬∫§«“¡‰«¢ÕßªØ‘°‘√‘¬“
√–À«à“ß°“√ °—¥¥’‡ÕÁπ‡Õ¥â«¬ QIAamp kit °—∫∫—ø‡øÕ√å
RSB  · ¥ß„π Table 1

«‘®“√≥åº≈°“√∑¥≈Õß

®“°ªØ‘°‘√‘¬“ PCR ∑’Ë„™â “√‡√‘Ë¡ β-actin F ·≈– β-

actin R ∑’ËÕÕ°·∫∫®“° à«πÀπ÷Ëß¢Õß¬’π β-actin ´÷Ëßæ∫
¡“°„π ‘Ëß¡’™’«‘µ (Bellis et al., 2003) ‡æ◊ËÕ‡ªìπµ—«∫àß™’È
ª√– ‘∑∏‘¿“æ„π°“√ °—¥¥’‡ÕÁπ‡Õ„π·µà≈–°“√∑¥≈Õß ∑—Èß
°“√∑¥≈Õß °—¥¥â«¬∫—ø‡øÕ√å  RSB  ·≈–  QIAamp kit

„πµ—«Õ¬à“ßÀ¡Ÿ∑’Ë‰¡à‰¥âºà“π§«“¡√âÕπ·≈–ºà“π§«“¡√âÕπ
µ—«Õ¬à“ßÀ¡Ÿº ¡°—∫‰°à ‚¥¬¡’µ—«§«∫§ÿ¡∑’Ë‡ªìπ≈∫§◊Õ ‰°à·≈–
«—« æ∫«à“‰¥â¥’‡ÕÁπ‡Õ∑’ËµâÕß°“√ ·≈–‰¡à¡’°“√ªπ‡ªóôÕπ„π

Table 1. A comparison between the sensitivity of the commercial kit

and the RSB lysis buffer for DNA extraction process was

carried out by mixing pork with chicken meat at ratios of

1:1, 1:5, 1:10, 1:50, 1:150 and 1:200 .

Pork:Chicken Ratio Commercial kit RSB lysis buffer

1:1 + +
1:5 + +

1:10 + +
1:50 + +

1:150 + -
1:200 + -

Positive control (fresh pork) + +
Negative control (fresh chicken) - -

Figure 5. Agarose gel electrophoresis of PCR products amplified  from  mixed meats (pork

and chicken at different ratio) following DNA extraction with the QIAamp kit. (A)

PCR products using pig F and pig R primer. (B) PCR products using βββββ-actin F and

βββββ-actin R primer. Lane 1: EZ load DNA marker, lane 2: 1:1, lane 3: 1:5 , lane 4: 1:10,

lane 5: 1:50, lane 6: 1:150, lane 7: 1:200 and lane 8: negative control (chicken).
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√–À«à“ß°“√∑¥≈Õß πÕ°®“°π—Èπ º≈∑’Ë‰¥â®“°°“√µ√«® Õ∫
µ—«Õ¬à“ßÀ¡Ÿº ¡°—∫‰°à„πÕ—µ√“ à«πµà“ßÊ  ‚¥¬„™â “√‡√‘Ë¡
™π‘¥π’È æ∫«à“¡’º≈‘µ¿—≥±å∑—ÈßÀ¡Ÿ·≈–‰°à‡©æ“–∑’ËÕ—µ√“ à«π
1:1 ·≈– 1:5 ´÷ËßÕ—µ√“ à«π∑’Ë‡À≈◊Õ¡’º≈‘µ¿—≥±å‡©æ“–‰°à
‡∑à“π—Èπ ‡π◊ËÕß¥â«¬ª√‘¡“≥‡π◊ÈÕÀ¡Ÿ‡√‘Ë¡µâπ¡’ª√‘¡“≥πâÕ¬¡“°

„π°“√∑¥≈Õß§«“¡®”‡æ“–¢Õß “√‡√‘Ë¡ pig F ·≈–
pig R ∑’ËÕÕ°·∫∫®“°‰¡‚µ§Õπ‡¥√’¬¢ÕßÀ¡Ÿ  ®“°°“√
‡ª√’¬∫‡∑’¬∫≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢ÕßÀ¡Ÿ°—∫ ªï™’ åÕ◊ËπÊ ‰¥â·°à
‰°à «—« ·∫§∑’‡√’¬ ¬’ µå ·≈–øíß‰® æ∫«à“ “√‡√‘Ë¡¡’§«“¡
®”‡æ“–°—∫¥’‡ÕÁπ‡ÕÀ¡Ÿ‡∑à“π—Èπ µ“¡∑’Ë· ¥ß„π Figure 7

®“°°“√∑”ªØ‘°‘√‘¬“ PCR æ∫«à“„Àâº≈∫«°‡©æ“–„π‡π◊ÈÕ
À¡Ÿ‡∑à“π—Èπ ‚¥¬‰¥â∑¥ Õ∫µ—«Õ¬à“ß∑’Ë„Àâº≈‡ªìπ≈∫‡æ‘Ë¡‡µ‘¡
∑—Èß°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ·≈–°“√ª√—∫ ¿“«–„πªØ‘°‘√‘¬“
PCR ‡æ◊ËÕ¬◊π¬—πº≈«à“ “√‡√‘Ë¡¡’§«“¡®”‡æ“–µàÕ¥’‡ÕÁπ‡ÕÀ¡Ÿ
 Ÿß¡“° ´÷Ëß Õ¥§≈âÕß°—∫ß“π«‘®—¬∑’Ëµ√«® Õ∫°“√ªπ‡ªóôÕπ
¥’‡ÕÁπ‡ÕÀ¡Ÿ„π‡π◊ÈÕ —µ«å„πµ—«Õ¬à“ßÀ≈“¬™π‘¥ ‰¥â·°à ·°–
‰°à ·æ– §π À¡Ÿ·≈–À¡ŸªÉ“ æ∫«à“°“√„™â “√‡√‘Ë¡π’È„Àâº≈
∫«°‡©æ“–¥’‡ÕÁπ‡Õ∑’Ë‰¥â®“°À¡Ÿ·≈–À¡ŸªÉ“‡∑à“π—Èπ (Montiel-

sosa et al., 2000)

®“°°“√µ√«® Õ∫‡π◊ÈÕÀ¡Ÿ∑’Ëºà“π§«“¡√âÕπ 121ºC

‡ªìπ‡«≈“ 15 π“∑’ ‚¥¬„™â‡§√◊ËÕßπ÷Ëß¶à“‡™◊ÈÕ ‡ªìπÕÿ≥À¿Ÿ¡‘∑’Ë
∑”„Àâ‚ª√µ’π‡ ’¬ ¿“æ ·µà¥’‡ÕÁπ‡Õ¬—ß “¡“√∂π”‰ªµ√«®
 Õ∫‰¥â‚¥¬«‘∏’ PCR ´÷Ëß®“°°“√∑¥≈Õßæ∫«à“ “¡“√∂‡æ‘Ë¡
ª√‘¡“≥·≈–‰¥â·∂∫¥’‡ÕÁπ‡Õ¢π“¥∑’Ë‡∑à“°—∫‡π◊ÈÕÀ¡Ÿ ¥ ÷́Ëß

Figure 6. Agarose gel electrophoresis of PCR products amplified  from mixed meats (pork

and chicken at different ratios) following DNA extraction with RSB lysis buffer.

(A) PCR products using pig F and pig R primer. (B) PCR product using βββββ-actin F

and βββββ-actin R primer. Lane 1: EZ load DNA marker, lane 2: 1:1, lane 3: 1:5, lane

4: 1:10, lane 5: 1:50 and lane 6: negative control (chicken).

‡ªìπ¢âÕ¥’„π°“√®”·π°™π‘¥¢Õß —µ«å ‡π◊ËÕß¥â«¬«‘∏’°“√∑“ß
‚ª√µ’π∑’Ë„™âÕ¬Ÿà‡¥‘¡‰¡à “¡“√∂µ√«® Õ∫‰¥â‡¡◊ËÕ‚ª√µ’πºà“π
§«“¡√âÕπ ·≈–¬—ß¡’ª√–‚¬™πå„π°“√µ√«® Õ∫º≈‘µ¿—≥±å∑’Ë
‰¥â®“°‡π◊ÈÕ —µ«å∑’Ëºà“π°√–∫«π°“√º≈‘µ∑’Ë„™â§«“¡√âÕπ  ‡™àπ
‡∫§Õπ ‰ â°√Õ°·≈–·Œ¡ ‡ªìπµâπ

«‘ ∏’ PCR  “¡“√∂µ√«® Õ∫°“√ªπ‡ªóôÕπ¢Õß
¥’‡ÕÁπ‡ÕÀ¡Ÿ„π‡π◊ÈÕ —µ«å™π‘¥Õ◊Ëπ‰¥â „π°“√∑¥≈Õßπ’Èæ∫«à“
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡‰«„π°“√ °—¥¥’‡ÕÁπ‡Õ‚¥¬„™â∫—ø‡øÕ√å
RSB ·≈– QIAamp kit  “¡“√∂µ√«® Õ∫¥’‡ÕÁπ‡Õ„π
ª√‘¡“≥ 2% ·≈– 0.5% µ“¡≈”¥—∫ ´÷Ëßß“π«‘®—¬∑’Ëºà“π¡“
‰¥â‡ª√’¬∫‡∑’¬∫«‘∏’°“√ °—¥¥’‡ÕÁπ‡Õ‚¥¬„™â«‘∏’∫—ø‡øÕ√å RSB

·≈– QIAamp kit  “¡“√∂µ√«® Õ∫¥’‡ÕÁπ‡Õ„πª√‘¡“≥
5% ·≈– 1% µ“¡≈”¥—∫ (Lahiff et al., 2001)  ¥—ßπ—Èπ
«‘∏’°“√ °—¥¥’‡ÕÁπ‡Õ∑’Ë‡À¡“– ¡„π°“√µ√«® Õ∫¥’‡ÕÁπ‡Õ¢Õß
À¡Ÿ∑’Ëªπ‡ªóôÕπ„π‡π◊ÈÕ —µ«å·≈–º≈‘µ¿—≥±å‡π◊ÈÕ —µ«å §◊Õ °“√
 °—¥¥â«¬ QIAamp kit ‡π◊ËÕß®“°‰¥â¥’‡ÕÁπ‡Õ∑’Ë¡’§«“¡
∫√‘ ÿ∑∏‘Ï·≈–ª√‘¡“≥∑’Ë Ÿß°«à“ √«¡∑—Èß¡’§«“¡ –¥«°·≈–
√«¥‡√Á«°«à“°“√„™â “√‡§¡’∑’Ë‡µ√’¬¡„πÀâÕßªØ‘∫—µ‘°“√

 √ÿª·≈–¢âÕ‡ πÕ·π–

      «‘∏’ PCR ‡ªìπ«‘∏’∑’Ë¡’§«“¡®”‡æ“– √«¥‡√Á« ·≈–
·¡àπ¬”„π°“√µ√«® Õ∫ ‘Ëß¡’™’«‘µ ‚¥¬µâÕß‡≈◊Õ°„™â “√‡√‘Ë¡
∑’Ë®”‡æ“–·≈– ¿“«–∑’Ë‡À¡“– ¡„π°“√µ√«® Õ∫ ®“°°“√



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 ©∫—∫∑’Ë 5 °.¬. - µ.§. 2548
«‘‡§√“–ÀåÀ“¥’‡ÕÁπ‡ÕÀ¡Ÿ¥â«¬‡∑§π‘§æ’́ ’Õ“√å

®“√ÿ≥’  ¡À“√—µπå ·≈–§≥–1001

‡ª√’¬∫‡∑’¬∫«‘∏’°“√ °—¥¥’‡ÕÁπ‡Õ„π°“√µ√«® Õ∫‡π◊ÈÕÀ¡Ÿ∑’Ë
º ¡„π‡π◊ÈÕ —µ«å™π‘¥Õ◊Ëπ æ∫«à“°“√„™â QIAamp kit ¥’°«à“
«‘∏’∫—ø‡øÕ√å RSB ‚¥¬ “¡“√∂µ√«® Õ∫„π√–¥—∫µË”∂÷ß
0.5% (1:200) „π¢≥–∑’Ë«‘∏’∫—ø‡øÕ√å RSB  “¡“√∂µ√«®
 Õ∫„π√–¥—∫µË”‡æ’¬ß 2% (1:50) ·≈–«‘∏’ PCR ¬—ß “¡“√∂
µ√«® Õ∫¥’‡ÕÁπ‡Õ®“°‡π◊ÈÕÀ¡Ÿ∑’Ëºà“π§«“¡√âÕπ ÷́Ëß®–‡ªìπ
ª√–‚¬™πå„π°“√µ√«® Õ∫‡π◊ÈÕÀ¡Ÿ∑’Ëªπ‡ªóôÕπ„πº≈‘µ¿—≥±å
Õ“À“√∑’Ëºà“π°√√¡«‘∏’°“√º≈‘µ‚¥¬„™â§«“¡√âÕπ‰¥â

Figure 7. Nucleotide sequence alignment among yeast genome (NC001140), fungi genome

(AC149401), bacteria genome (NC006860), chicken mtDNA (AC157664), cow

mtDNA (C103584) and pig mtDNA (AF535163). The closed box indicates sequence

of pig F primer that specific with pig nucleotide sequence only.

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å∑’Ë π—∫ πÿπ
‡ß‘π∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬ ®“°‡ß‘π√“¬‰¥âª√–®”ªïß∫ª√–¡“≥
2547 ª√–‡¿∑∑ÿπ√‘‡√‘Ë¡‚§√ß°“√   ·≈–¢Õ∫§ÿ≥ √».¥√.
Õ¡√√—µπå æß»å¥“√“  ·≈–π“ß “«Õ≈‘…“ Àπ—°·°â« „π°“√
„Àâ§”·π–π”∑’Ë‡ªìπª√–‚¬™πå¥â“π bioinformatics
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