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π‘µ¬“ æ—π∏ÿå∫—« ª«’≥“ æ“π‘™°ÿ≈ ·≈–®ÿ√’¿√≥å ∫ÿ≥¬«ß»å«‘‚√®πå

 ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ∂ππµ‘«“ππ∑å ππ∑∫ÿ√’ 11000

°“√æ—≤π“°“√µ√«®æ‘ Ÿ®πå‡Õ°≈—°…≥å‡π◊ÈÕ —µ«å„π À¡Ÿ ‰°à «—« §«“¬ ·≈– ÿπ—¢

‚¥¬°“√µ√«® “√æ—π∏ÿ°√√¡¥â«¬«‘∏’ PCR

∫∑§—¥¬àÕ  ‰¥âæ—≤π“°“√µ√«®æ‘ Ÿ®πå‡Õ°≈—°…≥å™π‘¥¢Õß‡π◊ÈÕ —µ«å∑’Ë„™â‡ªìπ à«πª√–°Õ∫¢ÕßÕ“À“√ „™â‡∑§π‘§°“√µ√«®À“

¥’‡ÕÁπ‡Õ‚¥¬«‘∏’ Polymerase Chain Reaction  ”À√—∫µ√«®À“¬’π®”‡æ“–¢Õß À¡Ÿ (Porcine) ‰°à (CR-LINE) ·≈– ÿπ—¢

(canis-mitochondria D-loop segment) ·≈–«‘∏’ Polymerase Chain Reaction -Restriction Fragment Length Polymorphism

‡æ◊ËÕµ√«®À“¥’‡ÕÁπ‡Õ¢Õß Cytochrome b ¢π“¥ 359 bp ·≈â«„™â‡Õπ‰´¡åµ—¥®”‡æ“–µ√«® Õ∫™‘Èπ à«π¥’‡ÕÁπ‡Õ®”‡æ“–¢Õß

À¡Ÿ ‰°à «—«§«“¬ ‚¥¬‡©æ“–°√≥’«—«·≈–§«“¬∑’Ëµ√«®¥â«¬ Cytochrome b ®–µâÕßµ√«®¬◊π¬—πµàÕ‰ª¥â«¬¬’π Bovine specific

(CA) ‡ ¡Õ °“√∑¥ Õ∫§«“¡‰«·≈–§«“¡®”‡æ“–¢Õß°“√µ√«®®“°¥’‡ÕÁπ‡Õ ¢ÕßÀ¡Ÿ ·≈–‰°à ·≈–«—«§«“¬ ·≈– ÿπ—¢®“°¬’π

∑ÿ°™π‘¥æ∫«à“„Àâº≈ specificity ·≈– sensitivity ‡ªìπ 100% ·≈–‡¡◊ËÕπ”«‘∏’µ√«®«‘‡§√“–Àå‰ª„™â„π°“√µ√«®°“√ª≈Õ¡ªπ

¢Õß‡π◊ÈÕ —µ«å„πº≈‘µ¿—≥±åÕ“À“√®”æ«°≈Ÿ°™‘Èπ æ∫«à“ “¡“√∂µ√«®æ∫°“√ª≈Õ¡ªπ¢Õß‡π◊ÈÕ —µ«åÕ◊Ëπ„πÕ“À“√‰¥â · ¥ß«à“

«‘∏’µ√«®æ‘ Ÿ®πå‡Õ°≈—°…≥å‚¥¬«‘∏’ PCR ∑’Ë‡≈◊Õ°„™â¡’ª√– ‘∑∏‘¿“æ¥’ “¡“√∂„™âµ√«®™π‘¥‡π◊ÈÕ —µ«å‰¥â

∫∑π”

Õ“À“√¡’ à«πª√–°Õ∫µà“ßÊ ®“°«—µ∂ÿ¥‘∫

À≈“¬™π‘¥„™â„π°“√º≈‘µ °“√∑’Ë®–∑√“∫‰¥â«à“ à«π

ª√–°Õ∫∑’Ë„™â‡ªìπ‰ªµ“¡∑’Ë√–∫ÿ‰«âÀ√◊Õ®¥·®âß‰«â„π

©≈“°À√◊Õ Ÿµ√¢ÕßÕ“À“√π—Èπ ‰¥â¡’«‘∏’°“√µ√«®

æ‘ Ÿ®πå∑’Ë‡√’¬°«à“ Food Authenticity ‡√‘Ë¡®“°°“√

µ√«® Õ∫‰ª∑’Ë “¬æ—π∏ÿå¢Õßæ◊™À√◊Õ —µ«å∑’Ë„™â‡ªìπ

«—µ∂ÿ¥‘∫„π°“√º≈‘µ ‡æ◊ËÕªÑÕß°—π°“√ªπª≈Õ¡∑—Èß

‚¥¬µ—Èß„®·≈–‚¥¬∫—ß‡Õ‘≠ °“√µ√«® Õ∫π’È‡π◊ËÕß

¡“®“°§«“¡µâÕß°“√∑—Èß„π¥â“π§«“¡‡™◊ËÕ∑“ß»“ π“

‡™àπ °“√µ√«®Õ“À“√Œ“≈“≈ √«¡∑—Èß‡Àµÿº≈∑“ß

 “∏“√≥ ÿ¢(1) Õ“À“√ª√–‡¿∑‡π◊ÈÕ —µ«å¡’√“§“ Ÿß

·≈–¡’‚Õ°“ ª≈Õ¡ªπ‰¥âßà“¬‡¡◊ËÕπ”¡“∑”º≈‘µ

¿—≥±åµà“ßÊ ‡™àπ ≈Ÿ°™‘Èπ ‰ â°√Õ° À¡Ÿ¬Õ ‰°à¬Õ

πÕ°®“°π’È°“√µ√«®æ‘ Ÿ®πå ‡π◊È Õ —µ«å∑’Ë „™â ‡ªìπ

Õ“À“√‰¥â‡√‘Ë¡¡’§«“¡ ”§—≠·æ√àÀ≈“¬  “‡Àµÿ

‡π◊ËÕß®“°°“√‡°‘¥‚√§«—«∫â“„πªï 1986 ∑”„Àâ¡’°“√

‡ΩÑ“√–«—ß°—π¡“°¢÷Èπ(2) πÕ°®“°π’È„πµà“ßª√–‡∑»

§«“¡µâÕß°“√∑√“∫™π‘¥∑’Ë·∑â®√‘ß¢Õß‡π◊ÈÕ —µ«å

·µà≈–ª√–‡¿∑‡°‘¥®“°√“§“‡π◊ÈÕ —µ«å·µà≈–™π‘¥∑’Ë

·µ°µà“ß°—π ∫“ß™π‘¥¡’√“§“ Ÿß¡“° Õ’°∑—Èß‡ªìπ

°“√§ÿâ¡§√ÕßºŸâ∫√‘‚¿§„Àâ‰¥â∫√‘‚¿§Õ“À“√µ“¡∑’Ë

µâÕß°“√´◊ÈÕ®√‘ß ªÑÕß°—π°“√À≈Õ°≈«ßºŸâ∫√‘‚¿§„π

°√≥’∑’Ë ‘π§â“‰¡àµ√ß°—∫∑’Ë√–∫ÿ„π©≈“° °“√µ√«®

æ‘ Ÿ®πå™π‘¥¢Õß‡π◊ÈÕ —µ«å¡’À≈“¬«‘∏’°“√∑—Èß°“√µ√«®

Õß§åª√–°Õ∫¢Õß “√‡§¡’ ‚ª√µ’π ·≈– “√æ—π∏ÿ°√√¡

«‘∏’∑’Ëπ‘¬¡„™âµ√«®§◊Õ«‘∏’ ELISA ‡ªìπ°“√µ√«®‚ª√µ’π

´÷Ëß‡ªìπ«‘∏’∑’Ëßà“¬ ·≈– –¥«° ·µà‰¡à‡À¡“–°—∫°“√µ√«®

„πµ—«Õ¬à“ß∑’Ë¡’°√–∫«π°“√º≈‘µ∑’Ë„™â§«“¡√âÕπ Ÿß
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‡æ√“–‚ª√µ’π∂Ÿ°∑”≈“¬ „π¢≥–∑’Ë«‘∏’°“√µ√«® “√

æ—π∏ÿ°√√¡‚¥¬«‘∏’ Polymerase Chain Reaction

(PCR) ·≈–«‘∏’ Polymerase Chain Reaction -

Restriction Fragment Length Polymorphism

(PCR-RFLP) ‡ªìπ«‘∏’°“√µ√«® “√æ—π∏ÿ°√√¡∑’Ë

®”‡æ“–¢Õß —µ«å·µà≈–™π‘¥‚¥¬„™â‡∑§π‘§°“√‡æ‘Ë¡

ª√‘¡“≥¥’‡ÕÁπ‡Õ∑’ËµâÕß°“√ ·≈â«„™â‡Õπ‰´¡åµ—¥

®”‡æ“–µ—¥™‘Èπ à«π¥’‡ÕÁπ‡Õ ÷́Ëß®–‰¥â™‘Èπ à«π¥’‡ÕÁπ‡Õ

¢π“¥‡≈Á°≈ß∑’Ë®”‡æ“–°—∫ ‘Ë ß¡’™’«‘µ·µà≈–™π‘¥

°“√µ√«®¥’‡ÕÁπ‡Õπ’È‡ªìπ«‘∏’Àπ÷Ëß∑’Ë¡’§«“¡∂Ÿ°µâÕß

·¡àπ¬” Ÿß(3) „πªí®®ÿ∫—ππ‘¬¡„™â°“√µ√«® “√

æ—π∏ÿ°√√¡‚¥¬¡’°“√º≈‘µ™ÿ¥∑¥ Õ∫ ”‡√Á®√Ÿª‡æ◊ËÕ

µ√«®™π‘¥¢Õß —µ«åÕÕ°¡“®”Àπà“¬·≈â« ·µà¬—ß¡’

√“§“·æß·≈–µâÕßπ”‡¢â“®“°µà“ßª√–‡∑» ®÷ß‰¥â

æ—≤π“«‘∏’«‘‡§√“–Àå„π°“√µ√«® “√æ—π∏ÿ°√√¡¢Õß

À¡Ÿ «—« ‰°à ·≈– ÿπ—¢„πÕ“À“√ ‡æ◊ËÕ„™âµ√«® Õ∫Õ“À“√

‚¥¬‰¡àµâÕß„™â™ÿ¥∑¥ Õ∫ ÷́Ëß¡’µâπ∑ÿπ°“√«‘‡§√“–Àå

µàÕµ—«Õ¬à“ß Ÿß

µ≈“¥°“√§â“√–À«à“ßª√–‡∑» ‚¥¬‡©æ“–„π

ª√–‡∑»∑“ß¬ÿ‚√ª·≈–Õ‡¡√‘°“ ‡√‘Ë¡¡’§«“¡µâÕß°“√

µ√«®«‘‡§√“–Àå§«“¡∫√‘ ÿ∑∏‘Ï¢ÕßÕ“À“√«à“¡’°“√ªπ

ª≈Õ¡¢Õß‡π◊ÈÕ —µ«åµà“ß®“°∑’Ë·®âß‰«â„π©≈“°¡“°¢÷Èπ

°“√æ—≤π“«‘∏’°“√µ√«®«‘‡§√“–Àåπ’È®–‡ªìπª√–‚¬™πå

 “¡“√∂™à«¬ºŸâª√–°Õ∫°“√º≈‘µÕ“À“√ ºŸâ àßÕÕ°

 ‘π§â“ ºŸâ∫√‘‚¿§∑’Ëπ—∫∂◊Õ»“ π“∑’Ë·µ°µà“ß°—π·≈–

¡’¢âÕ°”Àπ¥„π°“√∫√‘‚¿§∑’Ë·µ°µà“ß°—π ‡™àπ

ºŸâ∫√‘‚¿§∑’Ë√—∫ª√–∑“πÕ“À“√‡® ºŸâ∫√‘‚¿§∑’Ë

√—∫ª√–∑“πÕ“À“√Œ“≈“≈ ‰¥â∑√“∫™π‘¥Õ“À“√∑’Ë

·∑â®√‘ß Õ’°∑—Èß¬—ß‡ªìπ°“√™à«¬ºŸâ∫√‘‚¿§∑’Ë¡’Õ“°“√

¿Ÿ¡‘·æâ®“°‡π◊ÈÕ —µ«å∫“ß™π‘¥ “¡“√∂∑√“∫‰¥â«à“

Õ“À“√∑’Ë∫√‘‚¿§¡’ “√∑’ËºŸâ∫√‘‚¿§·æâª–ªπÕ¬Ÿà¥â«¬

À√◊Õ‰¡à

«— ¥ÿ·≈–«‘∏’°“√

µ—«Õ¬à“ß

À¡Ÿ (‡π◊ÈÕÀ¡Ÿ µ—∫ ¡â“¡ ‰ âÕàÕπ ¢ÕßÀ¡Ÿ)

30 µ—«Õ¬à“ß «—« (‡π◊ÈÕ«—« µ—∫«—«) 30 µ—«Õ¬à“ß ‰°à

(‡π◊ÈÕ‰°à µ—∫‰°à) 30 µ—«Õ¬à“ß ·≈–À¡÷° (À¡÷°°≈â«¬

À¡÷°°√–¥Õß À¡÷° “¬) 10 µ—«Õ¬à“ß ‡°Á∫µ—«Õ¬à“ß

®“°µ≈“¥„π‡¢µ°√ÿß‡∑æ¡À“π§√ √–À«à“ß‡¥◊Õπ

¡°√“§¡-°√°Æ“§¡ 2549 ≈Ÿ°™‘Èπ‡π◊ÈÕ·≈–≈Ÿ°™‘ÈπÀ¡Ÿ

10 µ—«Õ¬à“ß ‡°Á∫µ—«Õ¬à“ß„π™à«ß‡¥◊Õπ°—π¬“¬π

2550 ·≈– ÿπ—¢ (‡π◊ÈÕ ÿπ—¢ ·≈–‡≈◊Õ¥ ÿπ—¢) 6 µ—«Õ¬à“ß

®“° ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢

‡°Á∫µ—«Õ¬à“ß∑’Ë«‘‡§√“–Àå∑’ËÕÿ≥À¿Ÿ¡‘ -20 ÌC

µ≈Õ¥™à«ß°“√∑¥ Õ∫

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

Thermal cycler PTC200, Centrifuge

¢π“¥ 50 ¡≈. ·≈– 1.5 ¡≈. , UV Spectrophotometer

∑’Ë  260 ·≈– 280 nm, ™ÿ¥∂à“¬¿“æ‡®≈,

Electrophoresis chamber, Heat block, wizard

column, Pipette ¢π“¥ 0.5-10 ‰¡‚§√≈‘µ√, 1-20

‰¡‚§√≈‘µ√, 10-100 ‰¡‚§√≈‘µ√, 20-200

‰¡‚§√≈‘µ√, 100-1000 ‰¡‚§√≈‘µ√ æ√âÕ¡ filter

tips, thin wall PCR tube ¢π“¥ 0.2 ¡≈., Reaction

tube ¢π“¥ 0.6, 1.5, 2.0 ¡≈. ·≈– thermal paper

 “√‡§¡’

Extraction buffer, wizard resin., proteinase

K, guanidine HCl, Tris HCl, Isopropanol,

chloroform, PCR reagent, agarose gel, ethidium

bromide, enzyme restriction §◊Õ Alu I, Hinf I,

Hae III ·≈– DraIII.
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µ√«®æ‘ Ÿ®πå‡Õ°≈—°…≥å‡π◊ÈÕ —µ«å‚¥¬°“√µ√«® “√æ—π∏ÿ°√√¡¥â«¬«‘∏’ PCR π‘µ¬“  æ—π∏ÿå∫—« ·≈–§≥–

«‘∏’µ√«®«‘‡§√“–Àå

°“√ °—¥¥’‡ÕÁπ‡Õ·≈–‡æ‘Ë¡ª√‘¡“≥‚¥¬«‘∏’

PCR · ≈â « µ √ « ®   Õ ∫ ™‘È π  à « π ∑’Ë ‰ ¥â ‚ ¥ ¬ ge l

electrophoresis ·≈–°“√µ√«®¬◊π¬—πº≈‚¥¬«‘∏’

enzyme restriction ¡’¢—ÈπµÕπ¥—ßπ’È

°“√ °—¥¥’‡ÕÁπ‡Õ

°“√ °—¥¥’‡ÕÁπ‡Õ®“°‡π◊ÈÕ —µ«å 4 ™π‘¥ §◊Õ

À¡Ÿ (‡π◊ÈÕÀ¡Ÿ µ—∫À¡Ÿ ¡â“¡À¡Ÿ ‰ âÀ¡Ÿ) «—« §«“¬

(‡π◊ÈÕ«—« µ—∫«—«) ‰°à (‡π◊ÈÕ‰°à ‡§√◊ËÕß„π‰°à) ™π‘¥≈–

30 µ—«Õ¬à“ß À¡÷° (À¡÷°°≈â«¬ À¡÷°°√–¥Õß

À¡÷° “¬) 10 µ—«Õ¬à“ß ·≈– ÿπ—¢ (‡π◊ÈÕ ÿπ—¢ ·≈–

‡≈◊Õ¥ ÿπ—¢) 6 µ—«Õ¬à“ß ·≈–≈Ÿ°™‘ÈπÀ¡Ÿ·≈–≈Ÿ°™‘Èπ

‡π◊ÈÕ®”π«π 10 µ—«Õ¬à“ß  °—¥¥’‡ÕÁπ‡Õµ—«Õ¬à“ß≈–

2 ´È” ‚¥¬∑”µ“¡«‘∏’ °—¥¥’‡ÕÁπ‡Õ®“° ISO 21571:

2005 Foodstuffs-Method of analysis for the

detection of genetically modified organisms and

derived products-Nucleic acid extraction(2)

®“°π—Èππ”¥’‡ÕÁπ‡Õ∑’Ë‰¥â‰ª«—¥§à“§«“¡‡¢â¡¢âπ·≈–

§«“¡∫√‘ ÿ∑∏‘Ï∑’Ë‰¥â¥â«¬ UV spectrophotometer ∑’Ë

§«“¡¬“«§≈◊Ëπ 260/280 nm

°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ‚¥¬«‘∏’ PCR

‡æ◊ËÕµ√«®À“ À¡Ÿ ‰°à «—« ·≈– ÿπ—¢„πµ—«Õ¬à“ß

¥—ßπ’È

- ‡®◊Õ®“ß¥’‡ÕÁπ‡Õ∑’Ë‰¥â„πª√‘¡“≥ 25 ng/ml

∑”°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ®”‡æ“–·µà≈–™π‘¥¢Õß

 —µ«å∑’ËµâÕß°“√∑¥ Õ∫‚¥¬«‘∏’ PCR ‚¥¬ªØ‘∫—µ‘µ“¡

«‘∏’∑’Ë√–∫ÿ„π PCR protocol 2nd edition.(3)

- ∑”°“√µ√«®À“¥’‡ÕÁπ‡Õ ¢ÕßÀ¡Ÿ ‰°à «—«

·≈– ÿπ—¢ ‚¥¬„™â primer, PCR mixture ·≈–

time-temperature condition (5-8) ¥—ßµ“√“ß∑’Ë

1, 2 ·≈– 3

À¡Ÿ ‰°à «—« §«“¬ cyt b CYTb1-f : 5û - CCA TCC AAC ATC TCA gCA 359

·≈– ÿπ—¢ TgA TgA AA-3û

CYTb2-r : 5û - gCC CCT CAg AAT gAT ATT TgT

CCT CA - 3û

À¡Ÿ Porcine Porc f : 5û - ggA TCC ggC ATT gCC gTT Ag-3û 171

Porc-r : 5û - gTC TTT TTT TgC CAT TTC TTg g-3û

‰°à CR-LINE CR1-f: 5û - ATA gAA TCA TAg AAT ggC CTg-3û 201

CR2-r: 5û - TTT TCA CAC AgA ggg Tgg Tg-3û

 ÿπ—¢ Canis CanisD F: 5û - TCC Agg TAA ACC CTT CTT - 3û 213

D-loop CanisD R: 5û - TAC gAg CAA ggg TTg ATg g - 3û

«—« §«“¬ CA CA03-f : 5û- CTC CCg Agg gAT gCg TCC TAg g - 3û 130

CA04-r : 5û - TTC TgC TCC CCT AAC CAC ATC CC - 3û

µ“√“ß∑’Ë 1  ¢π“¥¢Õß¥’‡ÕÁπ‡Õ∑’Ëµ√«® Õ∫µ“¡™π‘¥¢Õß‡π◊ÈÕ —µ«å

DNA ¢π“¥¢Õß PCR
™π‘¥ region Primer product/base

pair (bp)
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°“√µ√«® Õ∫ PCR-product ‚¥¬«‘∏’ gel electro-

phoresis

π” PCR-product ∑’Ë‰¥â¡“µ√«® Õ∫™‘Èπ à«π

¥’‡ÕÁπ‡Õ∑’Ë‰¥â‚¥¬«‘∏’ gel electrophoresis (2% agarose

- DNA denaturation 94 ÌC for 10 min 94 ÌC for 10 min 94 ÌC for 10 min 94 ÌC for 10 min

- Amplification

- denature 94  ÌC for 5s 94  ÌC for 5s 94  ÌC for 5s 94  ÌC for 5s

- annealing 53  ÌC for 30s 53  ÌC for 30s 53  ÌC for 30s 53  ÌC for 30s

- extension 72  ÌC for 40s 72  ÌC for 40s 72  ÌC for 40s 72  ÌC for 40s

- Final extension 72  ÌC for 3 min 72  ÌC for 3 min 72  ÌC for 3 min 72  ÌC for 3 min

- Cooling phase 4  ÌC forever 4  ÌC forever 4  ÌC forever 4  ÌC forever

µ“√“ß∑’Ë 3 time-temperature PCR condition ¢Õß¥’‡ÕÁπ‡Õ∑’ËµâÕß°“√µ√«® Õ∫·µà≈–™π‘¥‚¥¬„™â‡§√◊ËÕß

ThermalCycler MJ PTC-200

Cytb1/ CA Porc CR k-9
Concentration Concentration Concentration Concentration

PCR mixture
Time-temp for PCR amplification

40

 cycles

10x buffer + 15 mM 1x 1x 1x 1x buffer

MgCl
2

25 mM MgCl
2

2.0 mM 1.5 mM 2.0 mM 2 mM

Enchancing agent 100 ng BSA 0.1%Triton-x 1000 ng BSA -

5 mM dNTP 0.4 mM 0.2 mM 0.2 mM 0.2 mM

10 mM primer-1 1.0 mM 0.4 mM 0.3 mM 0.2 mM

10 mM primer-2 1.0 mM 0.4 mM 0.3 mM 0.2 mM

5U/ml DNA taq 1 U 0.5 U 0.5 U 0.5 U

polymerase

DNA template 50ng 50ng 50ng 50ng

µ“√“ß∑’Ë 2  §«“¡‡¢â¡¢âπ¢Õß PCR mixture ∑’Ë„™â„π°“√∑” PCR ‡æ◊ËÕ‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ

Cytb1/CA Porc CR k-9
PCR mixture

Concentration Concentration Concentration Concentration

in 1xTAE, 100V ~ 30 π“∑’) ‡æ◊ËÕ∑√“∫¢π“¥¢Õß

PCR-product µ“¡∑’Ë√–∫ÿ„π Molecular cloning.

A Laboratory Manual 3rd edition.(9) µ√«® Õ∫

¢π“¥‡∑’¬∫°—∫µ“√“ß∑’Ë 1
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°“√∑¥ Õ∫°“√„™â«‘∏’µ√«®™‘Èπ à«π¥’‡ÕÁπ‡ÕÀ¡Ÿ

«—« §«“¬ ‰°à ·≈– ÿπ—¢„πµ—«Õ¬à“ßÕ“À“√

∑¥ Õ∫‚¥¬„™âµ—«Õ¬à“ß≈Ÿ°™‘Èπ∑’Ë®”Àπà“¬

„π∑âÕßµ≈“¥∑’Ë√–∫ÿ„π©≈“°‡ªìπ≈Ÿ°™‘Èπ‡π◊ÈÕ«—«·≈–

‡π◊ÈÕÀ¡Ÿ ®”π«π 10 µ—«Õ¬à“ß

º≈

°“√«‘‡§√“–Àå¬’π‡æ◊ËÕµ√«® Õ∫™π‘¥¢Õß

 —µ«å®”æ«° À¡Ÿ «—« §«“¬ ·≈–‰°à ‚¥¬µ√«®¬’π

Cytb ¢π“¥ 359 bp  µâÕß„™â‡Õπ‰´¡åµ—¥®”‡æ“–

3 ™π‘¥„π°“√·ª√º≈§◊Õ Alu I, Hinf I   ·≈– Hae III

‚¥¬∑’Ë ¥’‡ÕÁπ‡Õ¢ÕßÀ¡Ÿ®–∂Ÿ°¬àÕ¬¥â«¬ Alu I

‰¥â¥’‡ÕÁπ‡Õ¢π“¥ 244 ·≈– 115 bp ‡¡◊ËÕ¬àÕ¬¥â«¬

Hae III ‰¥â¥’‡ÕÁπ‡Õ 3 ™‘Èπ à«π¢π“¥  153 bp 132 bp

·≈– 74 bp ·≈–‰¡à∂Ÿ°¬àÕ¬¥â«¬ Hinf I  ”À√—∫«—«

§«“¬‡¡◊ËÕ„™â‡Õπ‰´¡åµ—¥®”‡æ“– Alu I ‰¥â¥’‡ÕÁπ‡Õ

¢π“¥ 190 bp ·≈– 169 bp ‡¡◊ËÕ¬àÕ¬¥â«¬ Hinf I

‰¥â¥’‡ÕÁπ‡Õ¢π“¥ 198 bp ·≈– 117 bp ·≈–‡¡◊ËÕ

¬àÕ¬¥â«¬ Hae III ‰¥â¥’‡ÕÁπ‡Õ¢π“¥ 285 bp ·≈– 74

bp  ”À√—∫‰°à®–‰¡à “¡“√∂∂Ÿ°µ—¥‰¥â¥â«¬‡Õπ‰´¡å

Alu I ·µà‡¡◊ËÕ¬àÕ¬¥â«¬ Hinf I ‰¥â¥’‡ÕÁπ‡Õ 3 ™‘Èπ à«π

¢π“¥  188 bp 161 bp ·≈– 10 bp ·≈–‡¡◊ËÕ¬àÕ¬¥â«¬

Hae III ‰¥â¥’‡ÕÁπ‡Õ¢π“¥ 159 bp 126 bp ·≈–

74 bp

„π°√≥’¢Õß«—« §«“¬ ‡¡◊ËÕµ√«®¥â«¬ cytb

·≈â«¬—ßµâÕßµ√«®¬◊π¬—π¥â«¬¬’π CA ∑’Ë¢π“¥ 130  bp

·≈–„™â‡Õπ‰´¡åµ—¥®”‡æ“– Dra III ®–‰¥â¥’‡ÕÁπ‡Õ

2 ™‘Èπ¢π“¥ 65 bp ®÷ß·ª≈º≈«à“‡ªìπ«—« §«“¬‰¥â

 à«π°“√µ√«®¬’π®”‡æ“–¢ÕßÀ¡Ÿ ‰°à ·≈– ÿπ—¢¥â«¬

¬’π  porcine  ¬’π CR-LINE ·≈– Canis D-loop

®–‰¥â¢π“¥¥’‡ÕÁπ∑’Ë 171 bp 201 bp ·≈– 213 bp

µ“¡≈”¥—∫ (µ“√“ß∑’Ë 4 ·≈–¿“æ∑’Ë 1-2)

°“√µ√«® Õ∫¬◊π¬—π PCR-product ‚¥¬«‘∏’ enzyme

restriction ‚¥¬«‘∏’  gel electrophoresis

(4 % agarose in 1xTAE, 100V ~ 30-45 π“∑’)(9)

PCR product ¢Õß Cyt b µ√«® Õ∫‚¥¬„™â

‡Õπ‰´¡åµ—¥®”‡æ“– 3 ™π‘¥§◊Õ Alu I, Hinf I,

Hae III ·≈– CA „™â restriction enzyme DraIII

°“√∑¥ Õ∫À“§à“ sensitivity ·≈– specificity ¢Õß

°“√µ√«®‡π◊ÈÕ —µ«å·µà≈–™π‘¥

∑¥ Õ∫§«“¡‰« (sensitivity) ¢Õß primer

∑’Ë„™âµ√«®¥’‡ÕÁπ‡Õ¢Õß‡π◊ÈÕ —µ«å·≈–º≈‘µ¿—≥±å·µà≈–

™π‘¥‚¥¬∑¥ Õ∫ª√‘¡“≥¥’‡ÕÁπ‡Õ∑’Ë„™â 50 ng/rxn

°—∫ primer µà“ßÊ ¥—ßπ’È

- Cyt b ∑¥ Õ∫„πÀ¡Ÿ (‡π◊ÈÕÀ¡Ÿ µ—∫ ¡â“¡

‰ âÕàÕπ ¢ÕßÀ¡Ÿ)/‰°à (‡π◊ÈÕ‰°à ‡§√◊ËÕß„π ¢Õß‰°à)

·≈–‡π◊ÈÕ«—« µ—∫«—« ∑”°“√∑¥ Õ∫™π‘¥≈– 30 µ—«Õ¬à“ß

- porcine ∑¥ Õ∫„π‡π◊ÈÕÀ¡Ÿ µ—∫ ¡â“¡

‰ âÕàÕπ ¢ÕßÀ¡Ÿ ∑”°“√∑¥ Õ∫ 30 µ—«Õ¬à“ß

- CR ∑¥ Õ∫„π‡π◊ÈÕ‰°à ·≈–‡§√◊ËÕß„π‰°à

∑”°“√∑¥ Õ∫ 30 µ—«Õ¬à“ß

- CA ∑¥ Õ∫„π‡π◊ÈÕ«—« ·≈–‡§√◊ËÕß„π

«—« ∑”°“√∑¥ Õ∫ 30 µ—«Õ¬à“ß

- canis D-loop ∑¥ Õ∫„π‡π◊ÈÕ ÿπ—¢ ‡≈◊Õ¥

¢Õß ÿπ—¢ ∑”°“√∑¥ Õ∫ 6 µ—«Õ¬à“ß

∑¥ Õ∫§«“¡®”‡æ“– (specificity) ¢Õß

primer Cyt b/porcine/CR/canis D-loop ∑’Ë„™â

µ√«®¥’‡ÕÁπ‡Õ¢Õß‡π◊ÈÕ —µ«å·≈–º≈‘µ¿—≥±å·µà≈–

™π‘¥‚¥¬„™âª√‘¡“≥¥’‡ÕÁπ‡Õ 50 ng/rxn ·µà≈–

primer ∑¥ Õ∫„πÀ¡Ÿ (‡π◊ÈÕ µ—∫ ¡â“¡ ‰ âÕàÕπ)

30 µ—«Õ¬à“ß/‰°à (‡π◊ÈÕ ‡§√◊ËÕß„π) 30 µ—«Õ¬à“ß/«—«

§«“¬ (‡π◊ÈÕ µ—∫ ¢Õß«—«) 30 µ—«Õ¬à“ß/ ÿπ—¢

(‡π◊ÈÕ·≈–‡≈◊Õ¥) 6 µ—«Õ¬à“ß ·≈–ª≈“À¡÷° 10

µ—«Õ¬à“ß
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º≈≈∫®√‘ß Ó 100

(º≈∫«°ª≈Õ¡ + º≈≈∫®√‘ß)
%specificity =

º≈∫«°®√‘ß Ó 100

(º≈∫«°®√‘ß + º≈≈∫ª≈Õ¡)
%Sensitivity =

∑¥ Õ∫À“§«“¡‰«·≈–§«“¡®”‡æ“–¢Õß

°“√µ√«®¬’π·µà≈–™π‘¥ §”π«≥®“° Ÿµ√µàÕ‰ªπ’È

æ∫«à“§«“¡‰«·≈–§«“¡®”‡æ“–¢Õß°“√

∑¥ Õ∫¬’π∑ÿ°™π‘¥∂÷ß Cyt b, Porcine, CR-LINE

·≈– Canis D-Loop ‰¥âº≈‡ªìπ 100% (µ“√“ß∑’Ë 5)

º≈°“√µ√«®¥’‡ÕÁπ‡Õ À¡Ÿ «—« §«“¬ ‰°à ·≈–
 ÿπ—¢„πµ—«Õ¬à“ß≈Ÿ°™‘Èπ 10 µ—«Õ¬à“ß æ∫«à“¡’°“√
ª–ªπ¢Õß‡π◊ÈÕ —µ«åÀ≈“¬™π‘¥„π∫“ßµ—«Õ¬à“ß ·≈–
æ∫«à“°“√√–∫ÿ©≈“°‰¡àµ√ß°—∫∑’Ëµ√«®æ∫¥’‡ÕÁπ‡Õ ·µà
‰¡àæ∫°“√ª≈Õ¡ªπ¢Õß‡π◊ÈÕ ÿπ—¢„π∑ÿ°µ—«Õ¬à“ß
(µ“√“ß∑’Ë 6)

Alu I 244, 115 bp À¡Ÿ

Hinf I 359

Hae III 153, 132, 74

Alu I 190, 169 «—« §«“¬*

cyt b 359 Hinf I 198, 117

Hae III 285, 74

Alu I 359

Hinf I 188, 161, 10

Hae III 159, 126, 74

Porcine 171 - À¡Ÿ

CR-LINE 201 - ‰°à

Canis D-loop 213 -  ÿπ—¢

CA 130 Dra III 65, 65 «—« §«“¬

* ‡ªìπ°“√µ√«®‡∫◊ÈÕßµâπ µâÕßµ√«®¬◊π¬—πº≈µàÕ¥â«¬¬’π CA

µ“√“ß∑’Ë 4  °“√·ª√º≈°“√µ√«®™π‘¥¢Õß‡π◊ÈÕ —µ«å‚¥¬«‘∏’ PCR ·≈– PCR-RFLP

DNA region ¢π“¥ PCR product(bp) Enzyme restriction DNA fragment ™π‘¥¢Õß —µ«å
form restriction (bp) ∑’Ëµ√«®æ∫
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¿“æ∑’Ë 1 º≈¢Õß PCR product ∑’Ë‰¥â®“°°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ¢Õß primer ®”‡æ“– ”À√—∫‡π◊ÈÕ‰°à

À¡Ÿ  ÿπ—¢ «—« §«“¬ ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫¥’‡ÕÁπ‡Õ¡“µ√∞“π 100 bp ladder

1 2 3 4 5 6 7 8

Lanel 1 CR (‰°à)

Lanel 2 pork (À¡Ÿ)

Lanel 3 K-9 ( ÿπ—¢)

Lanel 4 100 bp DNA ladder

Lanel 5 Cyt b (‰°à)

Lanel 6 Cyt b (À¡Ÿ)

Lanel 7 Cyt b («—«)

Lanel 8 CR («—«)

¿“æ∑’Ë 2  º≈¢Õß PCR product ∑’Ë‰¥â®“°°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ¢Õß primer Cyt-b  ”À√—∫‡π◊ÈÕ —µ«å

·µà≈–™π‘¥ ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫¥’‡ÕÁπ‡Õ¡“µ√∞“π 100 bp ladder

1 1-c 2 2-c 3 3-c 1 1-c 2 2-c 3 3-c 1 1-c 2 2-c 3 3-c

Primer : Cyt-b
Sample : 1 = beef, 2 = chicken,
3 = pork
Digested with : Alu I = 1-c, 2-c,
3-c

Primer : Cyt-b
Sample : 1 = chicken, 2 = beef,
3 = pork
Digested with : Hinf I = 1-c, 2-c,
3-c

Primer : Cyt-b
Sample : 1 = beef, 2 = chicken,
3 = pork
Digested with : Hae III = 1-c, 2-c,
3-c
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µ“√“ß∑’Ë 5 º≈°“√À“ sensitivity ·≈– specificity ¢Õß¬’π∑’Ëµ√«® Õ∫µ“¡™π‘¥¢Õß‡π◊ÈÕ —µ«å (µàÕ)

™π‘¥¢Õß¬’π ‡π◊ÈÕ —µ«å∑’Ë„™â∑¥ Õ∫
®”π«π ®”π«πµ—«Õ¬à“ß
µ—«Õ¬à“ß ∑’Ë· ¥ßº≈
∑’Ë∑¥ Õ∫

Specificity/
sensitivity

º≈∫«° º≈≈∫

Cyt b À¡Ÿ (‡π◊ÈÕ µ—∫ ¡â“¡ ‰ âÕàÕπ) 30 30 0 Spec = 100%
‰°à (‡π◊ÈÕ ‡§√◊ËÕß„π) 30 30 0 Sens = 100%
«—« §«“¬ (‡π◊ÈÕ µ—∫ ¢Õß«—«)* 30 30 0
ª≈“À¡÷° 10 0 10

Porcine À¡Ÿ (‡π◊ÈÕ µ—∫ ¡â“¡ ‰ âÕàÕπ) 30 30 0 Spec = 100%
‰°à (‡π◊ÈÕ ‡§√◊ËÕß„π) 30 0 30 Sens = 100%
«—« §«“¬ (‡π◊ÈÕ µ—∫ ¢Õß«—«) 30 0 30
 ÿπ—¢ (‡π◊ÈÕ ‡≈◊Õ¥) 6 0 6
ª≈“À¡÷° 10 0 10

CR À¡Ÿ (‡π◊ÈÕ µ—∫ ¡â“¡ ‰ âÕàÕπ) 30 0 30 Spec = 100%
‰°à (‡π◊ÈÕ ‡§√◊ËÕß„π) 30 30 0 Sens = 100%
«—« §«“¬ (‡π◊ÈÕ µ—∫ ¢Õß«—«) 30 0 30
 ÿπ—¢ (‡π◊ÈÕ ‡≈◊Õ¥) 6 0 6
ª≈“À¡÷° 10 0 10

CanisD-LOOP À¡Ÿ (‡π◊ÈÕ µ—∫ ¡â“¡ ‰ âÕàÕπ) 30 30 0 Spec = 100%
‰°à (‡π◊ÈÕ ‡§√◊ËÕß„π) 30 0 30 Sens = 100%
«—« §«“¬ (‡π◊ÈÕ µ—∫ ¢Õß«—«) 30 0 30
 ÿπ—¢ (‡π◊ÈÕ ‡≈◊Õ¥) 6 0 6
ª≈“À¡÷° 10 0 10

* µâÕßµ√«®¬◊π¬—π¥â«¬ CA ·≈â«„Àâº≈∫«°

≈Ÿ°™‘Èπ‡π◊ÈÕ - - + + + - -
≈Ÿ°™‘Èπ‡π◊ÈÕ* + + - - + + -
≈Ÿ°™‘Èπ‡π◊ÈÕ + + - + + + -
≈Ÿ°™‘Èπ‡π◊ÈÕ - + - + - + -
≈Ÿ°™‘Èπ‡π◊ÈÕ - - - + - - -
≈Ÿ°™‘ÈπÀ¡Ÿ + + - - + + -
≈Ÿ°™‘ÈπÀ¡Ÿ + + - - + + -
≈Ÿ°™‘ÈπÀ¡Ÿ + + - - + + -
≈Ÿ°™‘ÈπÀ¡Ÿ + + - - + + -
≈Ÿ°™‘ÈπÀ¡Ÿ + - - - + - -

µ“√“ß∑’Ë 6  º≈°“√µ√«®≈Ÿ°™‘Èπ‡π◊ÈÕ·≈–≈Ÿ°™‘ÈπÀ¡Ÿ¥â«¬ primer PORC, CR, K9 ·≈– Cytochrome b

No. ™π‘¥
Primer ∑’Ë„™âµ√«®

Cytochrome b

Beef Pork Chicken Canine

À¡“¬‡Àµÿ  µ—«Õ¬à“ß√–∫ÿ‡ªìπ≈Ÿ°™‘Èπ‡π◊ÈÕ ·µàµ√«®¥’‡ÕÁπ‡Õ‰¡àæ∫®“°«—« §«“¬ æ∫¥’‡ÕÁπ‡Õ¢ÕßÀ¡Ÿ·≈–‰°à

PORC CR K9
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«‘®“√≥å

®“°°“√æ—≤π“«‘∏’°“√µ√«®æ‘ Ÿ®πå‡Õ°≈—°…≥å

¢Õß‡π◊ÈÕ —µ«å∑’Ë„™â‡ªìπÕ“À“√‚¥¬«‘∏’  PCR ·≈– PCR-

RFLP  “¡“√∂µ√«®À“ DNA ®”‡æ“–¢Õß‡π◊ÈÕ —µ«å

·µà≈–™π‘¥‰¥â ‚¥¬æ∫«à“ °“√„™â¬’π cytochrome b

µ√«®À“‡π◊ÈÕÀ¡Ÿ ‡π◊ÈÕ‰°à ·≈–«—« §«“¬  “¡“√∂„™â

µ√«®‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ‚¥¬¡’§«“¡‰«·≈–

§«“¡®”‡æ“–¢Õß«‘∏’«‘‡§√“–Àå 100% ·µà°“√µ√«®

À“ «—« §«“¬ µâÕßµ√«®¬◊π¬—π¥â«¬¬’π CA ‡ ¡Õ

∂â“º≈¢Õß¬’π Cyt b ‡ªìπº≈∫«°·µà CA ‡ªìπº≈≈∫

®–‰¡à “¡“√∂·ª√º≈«à“‡ªìπ¥’‡ÕÁπ‡Õ®“° «—« §«“¬

‰¥â ∑—Èßπ’È

°“√„™â Cyt b ¬—ß‰¡à “¡“√∂·¬°«—«·≈–

§«“¬‰¥â ‚¥¬ Cyt b ‡ªìπ mitochondria DNA ∑’Ë

 “¡“√∂æ∫‰¥â„π —µ«å °“√·¬°™π‘¥®”‡ªìπµâÕß„™â

‡Õπ‰´¡åµ—¥®”‡æ“– (enzyme restriction) µ√ßπ‘«

§≈’‚Õ‰∑¥å∑’Ë®”‡æ“–‡æ◊ËÕ·¬°™‘Èπ à«π DNA „Àâ¡’

¢π“¥‡≈Á°≈ß·µ°µà“ß°—π„π ‘Ëß¡’™’«‘µ·µà≈–™π‘¥ ´÷Ëß

ª°µ‘ Cyt b DNA π’Èµ√«®™π‘¥ —µ«å‰¥â¡“°°«à“

22 ™π‘¥ ‚¥¬„™â‡Õπ‰´¡åµ—¥®”‡æ“–(8)

 à«π¬’π®”‡æ“–¢ÕßÀ¡Ÿ ‰°à ·≈– ÿπ—¢§◊Õ

Porcine, CR-LINE ·≈– canis D-loop „Àâº≈

specificity ·≈– sensitivity ‡ªìπ 100% ‡™àπ°—π

· ¥ß«à“ primer ∑—Èß “¡¡’ª√– ‘∑∏‘¿“æ‡À¡“– ¡∑’Ë

®–„™â„π°“√µ√«®«‘‡§√“–Àå‰¥â¥’ §◊Õ‰¡à¡’º≈∫«°

ª≈Õ¡®“° —µ«å∑’Ë‰¡à®”‡æ“–°—∫ primer ·≈–‰¡à¡’º≈

≈∫ª≈Õ¡®“° —µ«å∑’Ë®”‡æ“–°—∫ primer π—Èπ ®–‡ÀÁπ

‰¥â«à“°“√µ√«®À¡Ÿ ·≈–‰°à  “¡“√∂µ√«®‰¥â¥â«¬¬’π

Cyt b (395 bp) ·≈–¬’π Porcine, CR-LINE ¢π“¥

171 ·≈– 201 bp µ“¡≈”¥—∫ ·µà∂â“µ—«Õ¬à“ß‡ªìπ

Õ“À“√∑’Ëºà“π°√–∫«π°“√º≈‘µ∑’Ë„™â§«“¡√âÕπ Ÿß®–

¡’°“√∑”≈“¬¥’ ‡ÕÁπ‡Õ®÷ß¡’ ‚Õ°“ ‰¥â¥’ ‡ÕÁπ‡Õ∑’Ë

 ¡∫Ÿ√≥å·≈–∫√‘ ÿ∑∏‘Ï‰¥â¬“°(11) ¥—ßπ—Èπ°“√„™â Cyt b

µ√«®„πÕ“À“√·ª√√Ÿª®÷ß¬“°°«à“¬’π Porcine,

CR-LINE ÷́Ëß¡’¢π“¥ —Èπ°«à“ ∂â“Õ“À“√∑’Ëµ√«®¡’¥’

‡ÕÁπ‡Õ∑’Ë‰¡à∂Ÿ°∑”≈“¬„Àâ·µ°À—° °“√„™â Cyt b °Á®–

 –¥«° ‡æ√“– primer ‡¥’¬« “¡“√∂µ√«® Õ∫

‡π◊ÈÕ —µ«å‰¥âÀ≈“¬™π‘¥·µà°“√µ√«®‚¥¬«‘∏’ PCR-

RFLP µâÕß‡æ‘Ë¡¢—ÈπµÕπ°“√µ—¥¥’‡ÕÁπ‡Õ¥â«¬

‡Õπ‰´¡åµ—¥®”‡æ“– ®÷ßµâÕß„™â‡«≈“„π°“√µ√«®‡æ‘Ë¡

¥—ßπ—Èπ®÷ß¢÷Èπ°—∫ºŸâµ√«®∑’Ë®–‡≈◊Õ° primer ∑’Ë‡À¡“– ¡

∑’Ë ÿ¥„π°“√µ√«®«‘‡§√“–Àå πÕ°®“°π’È¬—ß‰¥â∑”°“√

∑¥ Õ∫°“√µ√«®≈Ÿ°™‘Èπ∑’Ë¡’®”Àπà“¬„π∑âÕßµ≈“¥

‡æ◊ËÕ∑¥ Õ∫«à“«‘∏’°“√µ√«®π’È “¡“√∂µ√«®À“

°“√ª–ªπ¢Õß‡π◊ÈÕ —µ«å„πÕ“À“√∑’Ëºà“π°√–∫«π°“√

º≈‘µ¡“·≈â«‰¥â ‚¥¬æ∫«à“¡’°“√ª–ªπ¢Õß‡π◊ÈÕ —µ«å

™π‘¥Õ◊Ëπ∑’Ë‰¡àµ√ß°—∫∑’Ë√–∫ÿ„π©≈“° §◊Õ°“√ª–ªπ

¢Õß‡π◊ÈÕ‰°à·≈–À¡Ÿ„πº≈‘µ¿—≥±å≈Ÿ°™‘Èπ‡π◊ÈÕ ´÷Ëß

‚¥¬∑—Ë«‰ª≈Ÿ°™‘Èπ‡π◊ÈÕÀ¡“¬∂÷ßº≈‘µ®“° «—« §«“¬

·µà„π°√≥’π’È©≈“°‰¡à‰¥â√–∫ÿ«à“≈Ÿ°™‘Èπ‡π◊ÈÕ‡ªìπ

º≈‘µ¿—≥±å®“°‡π◊ÈÕ —µ«å™π‘¥„¥ (µ“√“ß∑’Ë 6) ·µà

‰¡àæ∫°“√ª≈Õ¡ªπ‡π◊ÈÕ ÿπ—¢· ¥ß«à“«‘∏’°“√µ√«®

«‘‡§√“–Àå “¡“√∂„™âµ√«®„πÕ“À“√∑’Ë¡’°“√ª–ªπ

°—π¢Õß‡π◊ÈÕ —µ«å‰¥â®√‘ß ∑—Èßπ’ÈµâÕß¡’°“√æ—≤π“«‘∏’°“√

µ√«®À“™π‘¥¢Õß¥’‡ÕÁπ‡Õ„π‡π◊ÈÕ —µ«å™π‘¥Õ◊ËπµàÕ‰ª

‡æ◊ËÕ√Õß√—∫™π‘¥¢ÕßÕ“À“√∑’Ëº≈‘µ®“°‡π◊ÈÕ —µ«åÕ◊Ëπ

√«¡∑—Èß§«√¡’°“√ ”√«®°“√ª≈Õ¡ªπ‡π◊ÈÕ —µ«å„π

º≈‘µ¿—≥±åÕ“À“√Õ◊ËπÊ ∑—Èß°“√ª–ªπ‚¥¬‰¡àµ—Èß„®

À√◊Õ°“√ª≈Õ¡ªπ ‡æ◊ËÕ‡ªìπ°“√§ÿâ¡§√ÕßºŸâ∫√‘‚¿§

Õ’°∑—Èß®–‡ªìπ·π«∑“ß„π°“√æ—≤π“°“√µ√«®„π‡™‘ß

ª√‘¡“≥‡æ◊ËÕ¥Ÿ°“√ª–ªπ´÷Ëß¡’§«“¡ ”§—≠∑’ËµâÕß

æ—≤π“µàÕ‰ªÕ’°‡™àπ°—π

 √ÿª

°“√æ—≤π“°“√µ√«®æ‘ Ÿ®πå‡Õ°≈—°…≥å™π‘¥

¢Õß —µ«å‚¥¬«‘∏’°“√µ√«® “√æ—π∏ÿ°√√¡‡ªìπ«‘∏’∑’Ë¡’

§«“¡∂Ÿ°µâÕß·¡àπ¬” Ÿß  “¡“√∂·¬°™π‘¥¢Õß‡π◊ÈÕ

 —µ«å‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ·≈–‡À¡“– ¡  “¡“√∂
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„™âµ√«®Õ“À“√‰¥â ·≈– “¡“√∂„™â‡ªìπ·π«∑“ß„π

°“√æ—≤π“°“√µ√«®æ‘ Ÿ®πåÕ“À“√®“°‡π◊ÈÕ —µ«åÀ√◊Õ

æ◊™™π‘¥Õ◊Ëπ∑’ËÀ≈“°À≈“¬µàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ ∑”°“√»÷ °…“¢Õ¢Õ∫§ÿ≥ ”π— °

«‘™“°“√°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ∑’Ë„Àâ

ß∫ª√–¡“≥ π—∫ πÿπ„π°“√æ—≤π“«‘∏’«‘‡§√“–Àåπ’È

¢Õ¢Õ∫§ÿ≥π“ß “«®—π∑√å©“¬  ·®âß «à“ß Õ¥’µ

ºŸâÕ”π«¬°“√  ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬

Õ“À“√ ∑’Ë„Àâ°“√ π—∫ πÿπ„π°“√æ—≤π“ß“π π“ß “«

ªî¬π“∂  ≈’«‘«—≤πå π—°«‘∑¬“»“ µ√å°“√·æ∑¬å 9 ™™

 à«π¡“µ√∞“πÕ“À“√ ∑’Ë™à«¬ª√– “πß“π ·≈–

®—¥À“ “√§«∫§ÿ¡„π°“√µ√«®«‘‡§√“–Àå√«¡∑—Èß

‡®â“Àπâ“∑’ËºŸâ√à«¡ß“π∑ÿ°∑à“π∑’Ë™à«¬„Àâ°“√»÷°…“
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The Development of Meat DNA Authentication in Pork Chicken, Cattle

and Dog by Polymerase

Nittaya  Phunbua Paveena  Panichakul and  Jureeporn  Bunyawongvirot

Bvreau of Quality and Sajety of Food, Department of Medical Sciences, Tiwanond Road, Nonthabari 11000, Thailand.

ABSTRACT Meat authenticity identification from food ingredient was developed by Polymerase Chain

Reaction method. The specific genes from pork (porcine), chicken (CR-LINE), and dog (canis mitochondria

D-loop segment) were determined by PCR method. The PCR-RFLP was determined by using 359 bp of

cytochrome b and then followed by specific enzyme restriction method to identify the specific DNA of

pork, chicken, and cattle. The cattle DNA must be further confirmed by bovine specific gene (CA).

The results of specificity and sensitivity of all detected genes from pork, chicken, cattle, and dog were 100%.

And this identification can be used for meat ball identification.  Then this identification method had

effectiveness for meat authenticity identification.

Key words : Polymerase Chain Reaction-Restriction Fragment Length Polymorphism


