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∫∑§—¥¬àÕ

°“√»÷°…“≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ (DNA Fingerprint) ¢Õßμ—«Õ¬à“ß‡∂“«—≈¬å‡ª√’¬ß∑’Ë‡°Á∫®“°·À≈àßμà“ß Ê 19 μ—«Õ¬à“ß ·≈–

·§≈≈—  1 μ—«Õ¬à“ß √«¡ 20 μ—«Õ¬à“ß ‡æ◊ËÕ»÷°…“≈—°…≥–¿“¬πÕ° °“√μ√«®«‘‡§√“–Àå¥â«¬≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ·≈–æ‘ Ÿ®πå

‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß (TLC Fingerprint) æ∫«à“ ≈—°…≥–¿“¬πÕ°¢Õß‡∂“«—≈¬å‡ª√’¬ß‰¡à¡’

§«“¡·μ°μà“ß°—π ¬°‡«âπ¢π“¥‡∂“¢Õßμ—«Õ¬à“ß∑’Ë‰¥â®“°®—ßÀ«—¥æ‘…≥ÿ‚≈°∑’Ë¡’¢π“¥„À≠à ÿ¥ ¡’‡ âπºà“π»Ÿπ¬å°≈“ß‡©≈’Ë¬ 6 ́ ¡.

·≈–μ—«Õ¬à“ß®“°®—ßÀ«—¥≈æ∫ÿ√’¡’¢π“¥‡≈Á°∑’Ë ÿ¥ ‚¥¬¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß‡©≈’Ë¬ 1.7 ´¡. ´÷Ëß∑—Èß Õßμ—«Õ¬à“ß¡’≈“¬

æ‘¡æå¥’‡ÕÁπ‡ÕÕ¬Ÿà„π°≈ÿà¡¬àÕ¬∑’Ë 2.2 · ¥ß„Àâ‡ÀÁπ«à“¢π“¥¢Õß‡∂“Õ“®¢÷Èπ°—∫Õ“¬ÿ ¥‘πøÑ“Õ“°“» æ◊Èπ∑’Ëª≈Ÿ° πÈ”·≈–¥‘π∑’Ëª≈Ÿ°

º≈°“√μ√«®«‘‡§√“–Àå≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ‚¥¬„™â‚ª√·°√¡ WinBoot Õ“®·∫àßμ—«Õ¬à“ß‡∂“«—≈¬å‡ª√’¬ß‰¥â‡ªìπ 3 °≈ÿà¡ ‚¥¬¡’

®—ßÀ«—¥‡æ™√∫ÿ√’ (‡¢“°√–ªÿ°), ®—ßÀ«—¥ª√–®«∫§’√’¢—π∏å ( ∂“π‡ “«¿“), ®—ßÀ«—¥ √–·°â«, ®—ßÀ«—¥π§√ª∞¡ (¡À“«‘∑¬“≈—¬

¡À‘¥≈ «‘∑¬“‡¢μ»“≈“¬“) ·≈–·§≈≈—  ®—¥Õ¬Ÿà„π°≈ÿà¡¬àÕ¬∑’Ë 1.1 ·≈–®—ßÀ«—¥ππ∑∫ÿ√’, ®—ßÀ«—¥√–¬Õß·≈–®—ßÀ«—¥®—π∑∫ÿ√’ ®—¥

Õ¬Ÿà„π°≈ÿà¡¬àÕ¬∑’Ë 1.2 ´÷Ëß°≈ÿà¡¬àÕ¬∑—Èß Õß°≈ÿà¡®—¥Õ¬Ÿà„π°≈ÿà¡∑’Ë 1 „π¢≥–∑’Ë°≈ÿà¡∑’Ë 2 ¡’ 2 °≈ÿà¡¬àÕ¬‚¥¬ ®—ßÀ«—¥¢Õπ·°àπ,

®—ßÀ«—¥ª√–®«∫§’√’¢—π∏å (Õà“«πâÕ¬), ®—ßÀ«—¥π§√√“™ ’¡“, ®—ßÀ«—¥‡æ™√∫ÿ√’ (°≈—¥À≈«ß) ·≈–®—ßÀ«—¥π§√π“¬° Õ¬Ÿà„π°≈ÿà¡

¬àÕ¬∑’Ë 2.1  à«π®—ßÀ«—¥°“≠®π∫ÿ√’ («—ß‡¬Áπ), ®—ßÀ«—¥æ‘…≥ÿ‚≈°, ®—ßÀ«—¥≈æ∫ÿ√’, ®—ßÀ«—¥π§√ª∞¡ (¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å

«‘∑¬“‡¢μ°”·æß· π), ®—ßÀ«—¥∫ÿ√’√—¡¬å·≈–°√ÿß‡∑æœ Õ¬Ÿà„π°≈ÿà¡¬àÕ¬∑’Ë 2.2  à«π®—ßÀ«—¥ª√“®’π∫ÿ√’·¬°ÕÕ°‰ª‡ªìπ°≈àÿà¡∑’Ë 3

°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß¢Õß‡∂“«—≈¬å‡ª√’¬ß∑ÿ°μ—«Õ¬à“ß¡’√Ÿª·∫∫¢Õß√ß§‡≈¢º‘«∫“ß∑’Ë

§≈â“¬§≈÷ß°—π º≈°“√∑¥≈Õß‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ„π°“√»÷°…“§«“¡·μ°μà“ß¥â“πæ—π∏ÿ°√√¡¢Õß‡∂“«—≈¬å‡ª√’¬ß ‡æ◊ËÕ„™â„π°“√

æ‘ Ÿ®πå “¬æ—π∏ÿå·≈–æ—≤π“æ—π∏ÿå ¡ÿπ‰æ√

§” ”§—≠ : ‡∂“«—≈¬å‡ª√’¬ß, ≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ

°“√»÷°…“≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ¢Õß‡∂“«—≈¬å‡ª√’¬ß

®“°·À≈àßμà“ßÊ ·≈–·§≈≈— 

∏—≠≠å«—≥≥å  ¡ß§≈™—¬¿—°¥‘Ï*
 √‡æ™√  ¡“ ÿ¥*

ª¿“«¥’   ÿ©—π∑∫ÿμ√*

π‘æπ∏åμâπ©∫—∫

* ∂“∫—π«‘®—¬ ¡ÿπ‰æ√ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢

¿Ÿ¡‘À≈—ß·≈–‡Àμÿº≈

°“√«‘‡§√“–Àå≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ (DNA fingerprinting)

‡ªìπ‡∑§π‘§∑’Ëπ”¡“„™â„π°“√»÷°…“≈—°…≥–¢Õß√Ÿª·∫∫æ—π∏ÿ

°√√¡À√◊Õ®’‚π‰∑ªá (genotype) ¢Õßæ◊™ ´÷Ëß¡’§«“¡·μ°μà“ß

¢Õß¬’π„π·μà≈–™π‘¥ (species) À√◊Õ·μà≈– “¬æ—π∏ÿå (strain)

®÷ß “¡“√∂„™â≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ‡æ◊ËÕ®”·π°™π‘¥ (species)

¢Õßæ◊™∑’ËÕ¬Ÿà„π °ÿ≈ (genus) ‡¥’¬«°—π À√◊Õ„™â®”·π° “¬

æ—π∏ÿå¢Õßæ◊™™π‘¥‡¥’¬«°—π‰¥â ≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ®÷ß¡’ª√–‚¬™πå

„π°“√„™â™à«¬§—¥‡≈◊Õ° “¬æ—π∏ÿå¢Õß ¡ÿπ‰æ√∑’Ë¡’§ÿ≥¿“æ¥’ ‡™àπ

¡’ “√ ”§—≠„πª√‘¡“≥ Ÿß‡æ◊ËÕ°“√¢¬“¬æ—π∏ÿå À√◊Õ„™â„π°“√
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§«∫§ÿ¡§ÿ≥¿“æ¢Õß«—μ∂ÿ¥‘∫ ¡ÿπ‰æ√‰¥â

 ¡ÿπ‰æ√™π‘¥‡¥’¬«°—π·μà¡“®“°·À≈àßª≈Ÿ°∑’Ëμà“ß°—πÕ“®

¡’ª√‘¡“≥ “√ ”§—≠∑’Ë·μ°μà“ß°—π‰¥â¡“° ∑”„Àâ‡°‘¥ªí≠À“„π

°“√º≈‘μ¬“®“° ¡ÿπ‰æ√∑’Ë¡’ª√‘¡“≥ “√ ”§—≠μ“¡∑’Ë°”Àπ¥

∑—Èßπ’È ¡’ªí®®—¬À≈“¬Õ¬à“ß∑’Ë¡’º≈μàÕª√‘¡“≥ “√ ”§—≠ ‡™àπ ¥‘π

¿Ÿ¡‘Õ“°“»  ªí®®—¬‡À≈à“π’È∑”„Àâæ◊™ ¡ÿπ‰æ√μâÕß¡’°“√ª√—∫μ—«

„ÀâÕ¬Ÿà√Õ¥„π ‘Ëß·«¥≈âÕ¡π—Èπ Ê ∫“ß “¬æ—π∏ÿå “¡“√∂Õ¬Ÿà√Õ¥

·≈–‡®√‘≠‰¥â¥’°«à“ “¬æ—π∏ÿåÕ◊Ëπ „π°√≥’‡™àππ’È  ¡ÿπ‰æ√∑’Ë¡“

®“°·À≈àß∑’Ëμà“ß°—ππÕ°‡Àπ◊Õ®“°§«“¡·μ°μà“ß¢Õßª√‘¡“≥

 “√ ”§—≠·≈â« ®÷ßÕ“®¡’§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡¥â«¬ ´÷Ëß

§«“¡·μ°μà“ß‡À≈à“π’È‰¡àÕ“®®–μ√«® Õ∫‰¥â¥â«¬°“√¥Ÿ≈—°…≥–

¿“¬πÕ°À√◊Õ≈—°…≥–¿“¬„π¥â«¬°≈âÕß®ÿ≈∑√√»πå ·μà “¡“√∂

„™â≈“¬æ‘¡æå¥’ ‡ÕÁπ‡Õ„π°“√μ√«® Õ∫§«“¡·μ°μà“ß‰¥â

μ—«Õ¬à“ß‡™àπ  ‡ª≈◊Õ° ‘́π‚§π“  ́ ÷Ëß∂â“ª≈Ÿ°„π∑’Ë√“∫®–¡’ “√§«‘π‘π

·μà∂â“ª≈Ÿ°∫π¬Õ¥‡¢“À√◊Õ∑’Ë≈“¥™—π®–‰¡à¡’ “√§«‘π‘π

°“√§«∫§ÿ¡§ÿ≥¿“æ¥â«¬ chemical marker À√◊Õ„™â

≈“¬æ‘¡æå “√‡§¡’ (Chemical fingerprinting) ‡™àπ

‚§√¡“‚∑·°√¡∑’Ë‰¥â®“°°“√«‘‡§√“–Àå¥â«¬ High Performance

Liquid Chromatography (HPLC) À√◊Õ High Performance

Thin Layer Chromatography (HPTLC) √«¡∑—Èß°“√μ√«®

«‘‡§√“–Àå “√ ”§—≠∑’Ë‡ªìπ “√ÕÕ°ƒ∑∏‘Ï (Biomarker) ‡ªìπÕ’°

«‘∏’∑’Ë„™â°—π¡“°  ·μà°Á¡’¢âÕ®”°—¥„π∫“ß°√≥’ ‡™àπ  ¡ÿπ‰æ√∑’Ë¬—ß

‰¡à∑√“∫«à“ “√„¥‡ªìπ “√ÕÕ°ƒ∑∏‘Ï À√◊Õ°√–∫«π°“√º≈‘μ

∑”„Àâ‡°‘¥ “√„À¡à∑’Ë√∫°«π°“√«‘‡§√“–Àå¥â«¬°“√„™â≈“¬æ‘¡æå

 “√‡§¡’ °“√„™â≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ®÷ß‡ªìπÕ’°‡∑§π‘§Àπ÷Ëß∑’Ë„™â„π

°“√«‘‡§√“–Àå‚æ√‰ø≈å¢Õß ¡ÿπ‰æ√ ´÷Ëß‡À¡“–°—∫°“√·¬°§«“¡

·μ°μà“ß∑“ßæ—π∏ÿ°√√¡1-4

‡∂“«—≈¬å‡ª√’¬ß¡’™◊ËÕ∑“ß«‘∑¬“»“ μ√å«à“ Derris scandens

(Roxb.) Benth. «ß»å Fabaceae - Papilionoideae5 ™◊ËÕ

Õ◊Ëπ Ê ‡™àπ ‡∂“μ“ª≈“ (π§√√“™ ’¡“), ‡§√◊Õ‡¢“Àπ—ß, ‡∂“«—≈¬å

‡ª√’¬ß (‰∑¬¿“§°≈“ß)5 ¬à“π‡À¡“– (π§√»√’∏√√¡√“™)6 ‡∂“«—≈¬å

‡ª√’¬ß‡ªìπ‰¡â‡∂“¢π“¥„À≠à ™Õ∫‡≈◊ÈÕ¬æ—πμ“¡μâπ‰¡â„À≠à ¢÷Èπ

‡Õßμ“¡™“¬ªÉ“·≈–∑’Ë‚≈àß∑—Ë«‰ª „∫‡ªìπ„∫ª√–°Õ∫·∫∫¢ππ°

„∫¬àÕ¬√Ÿª«ß√’ ¥Õ°™àÕÀâÕ¬≈ß ¢π“¥¢Õß¥Õ°¬àÕ¬‡≈Á°°«à“

¥Õ° π ¥Õ° ’™¡æŸÕàÕπÀ√◊Õ ’¢“« ¡’°≈‘ËπÀÕ¡ÕàÕπ Ê º≈‡ªìπ

Ωí°·∫π‡≈Á° ¡’‡¡≈Á¥ 2-4 ‡¡≈Á¥6 μ”√“¬“‚∫√“≥√–∫ÿ«à“‡∂“°‘π

‡ªìπ¬“·°âª«¥‡¡◊ËÕ¬ ·°â°…—¬ ∂à“¬‡ ¡À–≈ß Ÿà∑«“√Àπ—° ∂à“¬

‡ âπ·≈–°…—¬ ∂à“¬‡ âπ‡ÕÁπ √—°…“ªí  “«–æ‘°“√ ¢—∫ªí  “«–

√—°…“‚√§∫‘¥ ‰Õ À«—¥ ‡ªìπμâπ7 ¡’√“¬ß“πº≈°“√«‘®—¬«à“‡∂“«—≈¬å

‡ª√’¬ß ÕÕ°ƒ∑∏‘Ï‡ √‘¡¿Ÿ¡‘§ÿâ¡°—π8 ƒ∑∏‘Ïμâ“π°“√Õ—°‡ ∫9,10 μâ“π

Õπÿ¡Ÿ≈Õ‘ √–11 ≈¥§«“¡¥—π‚≈À‘μ12 μâ“π‡™◊ÈÕ√“13 æ∫ “√

 ”§—≠‡ªìπ “√°≈ÿà¡ isoflavones ‡™àπ genistein ·≈–Õπÿæ—π∏ÿå14

°“√»÷°…“«‘®—¬§√—Èßπ’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕμ√«®«‘‡§√“–Àå

≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ ¢Õß‡∂“«—≈¬å‡ª√’¬ß®“°·À≈àßμà“ß Ê ·≈–

·§≈≈—  ‡æ◊ËÕ·¬°§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡‚¥¬„™â≈“¬

æ‘¡æå¥’‡ÕÁπ‡Õ ´÷Ëß®–¡’ª√–‚¬™πå‡™‘ßæ“≥‘™¬å2-4,15-17

√–‡∫’¬∫«‘∏’»÷°…“

 ∂“π∑’Ë∑¥≈Õß

1. °“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ·§≈≈— ‡∂“«—≈¬å‡ª√’¬ß ∑”∑’ËÀâÕß

ªØ‘∫—μ‘°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕæ◊™  ∂“∫—π«‘®—¬ ¡ÿπ‰æ√ °√¡

«‘∑¬“»“ μ√å°“√·æ∑¬å

2. °“√«‘‡§√“–Àå≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ ∑”∑’Ë ∂“∫—π«‘®—¬

‡∑§‚π‚≈¬’™’«¿“æ·≈–«‘»«°√√¡æ—π∏ÿ»“ μ√å ®ÿÃ“≈ß°√≥å

¡À“«‘∑¬“≈—¬

3. ÀâÕßμ√«®«‘‡§√“–Àå§ÿ≥¿“æ ‚√ßß“πμâπ·∫∫º≈‘μ¿—≥±å

 ¡ÿπ‰æ√  ∂“∫—π«‘®—¬ ¡ÿπ‰æ√ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å

μ—«Õ¬à“ß

1. μ—«Õ¬à“ß‡∂“«—≈¬å‡ª√’¬ß ‡°Á∫®“° ∂“π∑’Ëμ“¡¿“§μà“ß Ê

19 μ—«Õ¬à“ß §◊Õ μ—«Õ¬à“ß®“°°√ÿß‡∑æœ ®—ßÀ«—¥°“≠®π∫ÿ√’

(∫â“π«—ß‡¬Áπ) ¢Õπ·°àπ ®—π∑∫ÿ√’ π§√π“¬° (¡À“«‘∑¬“≈—¬¡À‘¥≈

«‘∑¬“‡¢μ»“≈“¬“ ·≈–¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å «‘∑¬“‡¢μ

°”·æß· π) π§√√“™ ’¡“ ππ∑∫ÿ√’ ∫ÿ√’√—¡¬å ª√–®«∫§’√’¢—π∏å

( ∂“π‡ “«¿“) ª√–®«∫§’√’¢—π∏å (Õà“«πâÕ¬) ª√“®’π∫ÿ√’ æ‘…≥ÿ‚≈°

‡æ™√∫ÿ√’ (°≈—¥À≈«ß) ‡æ™√∫ÿ√’ (‡¢“°√–ªÿ°) √–¬Õß ≈æ∫ÿ√’

 √–·°â« (μ“√“ß∑’Ë 1)

2. ‡π◊ÈÕ‡¬◊ËÕ·§≈≈— ‡∂“«—≈¬å‡ª√’¬ß ‡°‘¥®“°°“√π” à«π

¢Õß‡¡≈Á¥‡∂“«—≈¬å‡ª√’¬ß´÷Ëß‡°Á∫®“°¡À“«‘∑¬“≈—¬¡À‘¥≈

«‘∑¬“‡¢μ»“≈“¬“ ®—ßÀ«—¥π§√ª∞¡ ¡“‡æ“–‡≈’È¬ß·≈–°√–μÿâπ

„Àâ‡°‘¥·§≈≈—  ·≈â«‡æ“–‡≈’È¬ßμàÕ∫πÕ“À“√ Ÿμ√ 43+C1 ‚¥¬

ÀâÕßªØ‘∫—μ‘°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕæ◊™  ∂“∫—π«‘®—¬ ¡ÿπ‰æ√

°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å μ—«Õ¬à“ß∑’Ë„™â„π°“√»÷°…“π’ÈÕ“¬ÿ 1
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‡¥◊Õπ πÈ”Àπ—°‡π◊ÈÕ‡¬◊ËÕ ¥ª√–¡“≥ 5 °√—¡

3. μ—«Õ¬à“ß‡∂“«—≈¬å‡ª√’¬ßÕâ“ßÕ‘ß DMSc Herbarium No.

4568 ®“°æ‘æ‘∏¿—≥±åæ◊™°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å

«‘∏’«‘®—¬

1. °“√»÷°…“ ”√«®‡∂“«—≈¬å‡ª√’¬ß®“°·À≈àßμà“ß Ê

 ”√«®·≈–‡°Á∫μ—«Õ¬à“ß«—μ∂ÿ¥‘∫‡∂“«—≈¬å‡ª√’¬ß®“°

·À≈àß∏√√¡™“μ‘μà“ß Ê „π®—ßÀ«—¥¿“§‡Àπ◊Õ ¿“§μ–«—πÕÕ°

‡©’¬ß‡Àπ◊Õ ·≈–¿“§°≈“ß μ—«Õ¬à“ßμ“¡¢âÕ 1 √«¡ 19 μ—«Õ¬à“ß

‡°Á∫ à«π¢Õß≈”μâπ, „∫, ¥Õ°·≈–Ωí°∑”°“√μ√«®≈—°…≥–

¿“¬πÕ°¢Õß≈”μâπ ¢π“¥‡∂“ ∫—π∑÷°μ“¡ ≈”μâπ, „∫, ¥Õ°, Ωí°

μ√«® Õ∫™π‘¥æ◊™Õ¬à“ß∂Ÿ°μâÕßμ“¡À≈—°æƒ°…Õπÿ°√¡«‘∏“π

‚¥¬ÀâÕßªØ‘∫—μ‘°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕæ◊™ ‡ª√’¬∫‡∑’¬∫°—∫

μ—«Õ¬à“ßÕâ“ßÕ‘ß (DMSc Herbarium No.4568) ®“°

æ‘æ‘∏¿—≥±åæ◊™ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å æ∫«à“ §◊Õ Derris

scandens (Roxb.) Benth.«ß»å Fabaceae - Papilionoideae

 ÿà¡‡≈◊Õ° à«π¬Õ¥„∫ÕàÕπ ®“°·μà≈–μ—«Õ¬à“ßπ”‰ª«‘‡§√“–Àå

≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ

2. °“√«‘‡§√“–Àå≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ

2.1 μ—«Õ¬à“ß∑’Ë∑”°“√«‘‡§√“–Àå¡’®”π«π 20 μ—«Õ¬à“ß

ª√–°Õ∫¥â«¬„∫ÕàÕπ‡∂“«—≈¬å‡ª√’¬ß·™à‡¬Áπ®”π«π 19 μ—«Õ¬à“ß

·≈–‡π◊ÈÕ‡¬◊ËÕ·§≈≈—  1 μ—«Õ¬à“ß

2.2  °—¥¥’‡ÕÁπ‡Õ‡∂“«—≈¬å‡ª√’¬ß ∑”‚¥¬°“√∫¥„∫ÕàÕπ

2 - 3 „∫ (·≈â«·μà¢π“¥„∫) À√◊Õ‡π◊ÈÕ‡¬◊ËÕ·§≈≈—  ª√–¡“≥ 5

°√—¡πÈ”Àπ—° ¥„Àâ≈–‡Õ’¬¥ ·≈–‡μ‘¡πÈ”·¢Áß·ÀâßÀ√◊Õ‰π‚μ√‡®π

‡À≈«≈ß‰ª¢≥–∫¥ μ—°·∫àßμ—«Õ¬à“ß∑’Ë∫¥·≈â«ª√–¡“≥ 50

¡‘≈≈‘°√—¡ π”‰ª °—¥¥’‡ÕÁπ‡Õ¥â«¬™ÿ¥ °—¥¥’‡ÕÁπ‡Õ®“°æ◊™

UltraCleanTM Plant DNA Isolation Kit (MO BIO Labo-

ratories, Inc.) μ“¡¢—ÈπμÕπ°“√„™âß“πº≈‘μ¿—≥±å μ—«Õ¬à“ß

 à«π∑’Ë‡À≈◊Õ‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ -20o´

2.3 π”¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â‰ª„™â„πªØ‘°‘√‘¬“æ’́ ’Õ“√å √à«¡

°—∫°“√„™â‡∑§π‘§ ISSR (Inter Simple Sequence Repeat)

‚¥¬„™â primer ®”π«π 12 primer ´÷Ëß primer M15 ‡ªìπ

primer ∑’Ë¥’∑’Ë ÿ¥ ¡’≈”¥—∫‡∫ ‡ªìπ 5′-GAAT GAAT GAAT

GAAT-3′ ·≈–¡’ à«πº ¡¢ÕßªØ‘°‘√‘¬“æ’´’Õ“√å „πª√‘¡“μ√ 10

‰¡‚§√≈‘μ√ ¥—ßπ’È πÈ”°≈—Ëπ∫√‘ ÿ∑∏‘Ïª≈Õ¥‡™◊ÈÕ 5.8 ‰¡‚§√≈‘μ√, 10X

PCR buffer 1.0 ‰¡‚§√≈‘μ√, 100 mM dNTP 1.0 ‰¡‚§√≈‘μ√,

‡Õπ‰´¡å Prime Taq DNA Polymerase 5.0 U/ul 0.2

‰¡‚§√≈‘μ√, 10 mM primer 1.0 ‰¡‚§√≈‘μ√ ·≈– ¥’‡ÕÁπ‡Õ

μ—«Õ¬à“ß 1.0 ‰¡‚§√≈‘μ√ „πªØ‘°‘√‘¬“™ÿ¥§«∫§ÿ¡„™âπÈ”°≈—Ëπ

∫√‘ ÿ∑∏‘Ïª≈Õ¥‡™◊ÈÕ 1.0 ‰¡‚§√≈‘μ√·∑π¥’‡ÕÁπ‡Õμ—«Õ¬à“ß

2.4 ªØ‘°‘√‘¬“æ’́ ’Õ“√å „™â‡§√◊ËÕß GeneAmp PCR Sys-

tem 2700 (Applied Biosystems) ‚¥¬¡’ ¿“«–°“√∑”ß“π

¥—ßπ’È - preheating ∑’Ë 94o´ ‡ªìπ‡«≈“ 3 π“∑’ ·≈â«∑”ªØ‘°‘√‘¬“

heating-annealing-extension 10 √Õ∫ (94o´ 1 π“∑’ ->

50o´ 1 π“∑’·≈–≈¥Õÿ≥À¿Ÿ¡‘≈ß 0.5o´ ∑ÿ°√Õ∫ -> 72o´ 1 π“∑’)

®“°π—Èπ∑”ªØ‘°‘√‘¬“ heating-annealing extension Õ’° 25

√Õ∫ (94o´ 1 π“∑’ -> 42.5o´ 1 π“∑’ -> 72o´ 1 π“∑’) ·≈â«∫à¡

μàÕÕ’° 5 π“∑’∑’ËÕÿ≥À¿Ÿ¡‘ 72o´ ®“°π—Èπ‡°Á∫√—°…“‰«â∑’Ë 4o´

2.5 °“√∑”‡®≈Õ‘‡≈Á§‚μ√‚ø≈‘́ ‘ ‡æ◊ËÕ·¬°·∂∫¥’‡ÕÁπ‡Õ

„™â‡®≈·Õ°“‚√ ∑’Ë§«“¡‡¢â¡¢âπ 1.8% „π “√≈–≈“¬∫—ø‡øÕ√å TBE

∑’Ë§«“¡‡¢â¡¢âπ 0.5x ‡μ‘¡ ’¬âÕ¡·∂∫¥’‡ÕÁπ‡Õ GelStar®

(Cambrex Bio Science Rockland, Inc.) ·≈â«·¬°·∂∫¥’

‡ÕÁπ‡Õ„π π“¡‰øøÑ“ 100 mV ‡ªìπ‡«≈“ª√–¡“≥ 90 π“∑’

2.6 ∫—π∑÷°¿“æ‡®≈·Õ°“‚√  ‚¥¬„™â™ÿ¥∂à“¬¿“æ

Platinum by UVItec Cambridge ·≈–«‘‡§√“–Àå¢π“¥

¢Õß·∂∫¥’‡ÕÁπ‡Õ¥â«¬‚ª√·°√¡ UVIband version 12.11

‡°Á∫¢âÕ¡Ÿ≈®”π«π·≈–¢π“¥¢Õß·∂∫¥’‡ÕÁπ‡Õ∑’Ë‰¥â π”‰ª

«‘‡§√“–Àå§«“¡ —¡æ—π∏å¢Õßμ—«Õ¬à“ß‡∂“«—≈¬å‡ª√’¬ß¥â«¬‚ª√·°√¡

WinBoot15

3. °“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬«‘∏’‚§√¡“‚∑√°√“øï

º‘«∫“ß (TLC Fingerprint) ¢Õß‡∂“«—≈¬å‡ª√’¬ß®“°·À≈àß

μà“ß Ê ‡ª√’¬∫‡∑’¬∫°—∫‡∂“«—≈¬å‡ª√’¬ßÕâ“ßÕ‘ß

3.1  °—¥μ—«Õ¬à“ß‡∂“«—≈¬å‡ª√’¬ß 1.0 °√—¡¥â«¬‡Õ∑“-

πÕ≈®”π«π 20 ¡‘≈≈‘≈‘μ√ ‚¥¬«‘∏’√’ø≈—°´å∫πÕà“ß‰ÕπÈ” 90

Õß»“‡´≈‡´’¬  π“π 20 π“∑’ °√Õß¢≥–√âÕπ π” “√∑’Ë°√Õß‰¥â

‰ª√–‡À¬®π·Àâß¥â«¬‡§√◊ËÕß ÿ≠≠“°“»∑’ËÕÿ≥À¿Ÿ¡‘ 50 Õß»“

‡´≈‡´’¬  ≈–≈“¬ “√∑’Ë‰¥â¥â«¬‡Õ∑“πÕ≈®”π«π 3.0 ¡‘≈≈‘≈‘μ√

„™âÀ≈Õ¥√Ÿ‡≈Á° (capillary tube) ¥Ÿ¥ “√∑’Ë‰¥â·μâ¡≈ß„π·ºàπ

´‘≈‘°“‡®≈ μ—«Õ¬à“ß≈– 5 ‰¡‚§√≈‘μ√

3.2 πÈ”¬“·¬°„™â§≈Õ‚√øÕ√å¡ ‡¡∑“πÕ≈ πÈ”·≈–°√¥

·Õ´‘μ‘°„πÕ—μ√“ à«π 80:30:5:1

3.3 °“√μ√«® Õ∫ π”·ºàπ´‘≈‘°“‡®≈‰ªæàπ¥â«¬

 “√≈–≈“¬ 20% °√¥°”¡–∂—π „π‡Õ∑“πÕ≈ ∑‘Èß‰«â„Àâ·Àâß
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√Ÿª∑’Ë 1 ≈—°…≥–¿“¬πÕ°¢Õßμâπ‡∂“«—≈¬å‡ª√’¬ß (A=°√ÿß‡∑æœ, B=®—π∑∫ÿ√’, C=π§√π“¬°, D=π§√ª∞¡ (¡. ‡°…μ√»“ μ√å «‘∑¬“‡¢μ

°”·æß· π), E=ππ∑∫ÿ√’, F=ª√–®«∫§’√’¢—π∏å ( ∂“π‡ “«¿“), G=ª√–®«∫§’√’¢—π∏å (Õà“«πâÕ¬), H=ª√“®’π∫ÿ√’, I=æ‘…≥ÿ‚≈°, J=‡æ™√∫ÿ√’

(°≈—¥À≈«ß), K=‡æ™√∫ÿ√’ (‡¢“°√–ªÿ°) L=√–¬Õß ·≈–M=≈æ∫ÿ√’
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√Ÿª∑’Ë 2 ≈—°…≥–≈”μâπμ—¥μ“¡¢«“ß¢Õß‡∂“«—≈¬å‡ª√’¬ß®“°·À≈àßμà“ßÊ A=°√ÿß‡∑æ œ, B=°“≠®π∫ÿ√’ (∫â“π«—ß‡¬Áπ), C=¢Õπ·°àπ, D=®—π∑∫ÿ√’,

E=π§√π“¬°, F=π§√ª∞¡, G=π§√√“™ ’¡“, H=ππ∑∫ÿ√’, I=∫ÿ√’√—¡¬å, J=ª√–®«∫§’√’¢—π∏å (Õà“«πâÕ¬), K=ª√–®«∫§’√’¢—π∏å

( ∂“π‡ “«¿“), L=ª√“®’π∫ÿ√’, M=‡æ™√∫ÿ√’ (°≈—¥À≈«ß), N=‡æ™√∫ÿ√’ (‡¢“°√–ªÿ°), O=√–¬Õß, P= √–·°â«, Q= ≈æ∫ÿ√’, R =æ‘…≥ÿ‚≈°

·≈– S =‡∂“«—≈¬å‡ª√’¬ßÕâ“ßÕ‘ß

π”·ºàπ´‘≈‘°“‡®≈‰ª∑”„Àâ√âÕπ∫π‡μ“‰øøÑ“∑’ËÕÿ≥À¿Ÿ¡‘ 105

Õß»“‡´≈‡´’¬  π“π 5 π“∑’  —ß‡°μ ’∑’Ë‡°‘¥¢÷Èπ¿“¬„μâ· ß

∏√√¡™“μ‘

º≈°“√»÷°…“

1. º≈°“√»÷°…“ ”√«®‡∂“«—≈¬å‡ª√’¬ß®“°·À≈àßμà“ßÊ

≈—°…≥–¿“¬πÕ°‡∂“¬“«ª√–¡“≥ 30 ‡¡μ√ ‡ª≈◊Õ°

 ’πÈ”μ“≈Õ¡‡∑“ ¡’®ÿ¥ ’¢“«°√–®“¬Õ¬Ÿà∑—Ë«‰ª‡π◊ÈÕ„π‡∂“ ’πÈ”μ“≈

¡’«ßªïμ—Èß·μà 3 - 5 «ß¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 1.5 - 6.5

‡´πμ‘‡¡μ√ (√Ÿª∑’Ë 1, 2 ·≈–μ“√“ß∑’Ë 1) „∫ª√–°Õ∫·∫∫¢ππ°

ª≈“¬§’Ë „∫¬àÕ¬ 3-5 §Ÿà √Ÿª„∫ÀÕ°À√◊Õ√Ÿª‰¢à ª≈“¬·À≈¡ ‚§π

 Õ∫·§∫°÷Ëß√Ÿª≈‘Ë¡ (√Ÿª∑’Ë 3) ™àÕ¥Õ°·∫∫™àÕ°√–®–¬“« 25-45

‡´πμ‘‡¡μ√ ¥Õ°√Ÿª¥Õ°∂—Ë« °≈’∫¥Õ° ’¢“« „∫ª√–¥—∫¢π“¥

‡≈Á°√Ÿª§≈â“¬ “¡‡À≈’Ë¬¡·°¡√Ÿª‰¢à „∫ª√–¥—∫¬àÕ¬√Ÿª‰¢à √—ß‰¢à¡’
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6-8 ÕÕ«ÿ≈ (√Ÿª∑’Ë 4) º≈‡ªìπΩí°√Ÿª¢Õ∫¢π“π ª≈“¬·≈–‚§π·À≈¡

(√Ÿª∑’Ë 5) ‡¡≈Á¥√Ÿª‰μ  ’‡∑“°÷ËßπÈ”μ“≈‡¢â¡ ¡’ 1-5 ‡¡≈Á¥

2. º≈°“√«‘‡§√“–Àå≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ

º≈°“√∑”ªØ‘°‘√‘¬“æ’´’Õ“√å¢Õß¥’‡ÕÁπ‡Õ‡∂“«—≈¬å‡ª√’¬ß

20 μ—«Õ¬à“ß ‰¥â∑”°“√∑¥ Õ∫ primer ®”π«π 12 primer æ∫«à“

ISSR primer M15 ´÷Ëß¡’≈”¥—∫‡∫ ‡ªìπ 5′ -GAAT GAAT

GAAT GAAT-3′ ‡ªìπ primer ∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ´÷Ëß‰¥â·∂∫¥’

‡ÕÁπ‡Õ¥—ß· ¥ß„π√Ÿª∑’Ë 6 ‡¡◊ËÕπ”¢âÕ¡Ÿ≈®”π«π·≈–¢π“¥¢Õß

·∂∫¥’‡ÕÁπ‡Õ∑’Ë‡°‘¥¢÷Èπ‰ª«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å∑“ßæ—π∏ÿ

°√√¡¥â«¬‚ª√·°√¡ WinBoot  “¡“√∂®—¥°≈ÿà¡μ—«Õ¬à“ßμ“¡

§«“¡ —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡‰¥â 3 °≈ÿà¡„À≠à ‚¥¬¡’μ—«Õ¬à“ß

®“°ª√“®’π∫ÿ√’ ‡æ’¬ßμ—«Õ¬à“ß‡¥’¬«∑’Ë∂Ÿ°®—¥·¬°ÕÕ°®“°

μ—«Õ¬à“ßÕ◊Ëπ‡ªìπ°≈ÿà¡∑’Ë “¡Õ¬à“ß™—¥‡®π (·ºπ¿Ÿ¡‘∑’Ë 1 μ“√“ß∑’Ë

2 ·≈–μ“√“ß∑’Ë 3) ¿“¬„π°≈ÿà¡„À≠à∑’ËÀπ÷Ëß·≈– Õß “¡“√∂·∫àß

ÕÕ°‡ªìπ°≈ÿà¡¬àÕ¬¿“¬„π‰¥âÕ’° Õß°≈ÿà¡¬àÕ¬ ¥—ßπ’È

°≈ÿà¡¬àÕ¬∑’Ë 1.1 ª√–°Õ∫¥â«¬μ—«Õ¬à“ß®“° ‡æ™√∫ÿ√’ (‡¢“

°√–ªÿ°), ª√–®«∫§’√’¢—π∏å ( ∂“π‡ “«¿“),  √–·°â«, π§√ª∞¡

(¡À“«‘∑¬“≈—¬¡À‘¥≈ «‘∑¬“‡¢μ»“≈“¬“) ·≈–·§≈≈— 

°≈ÿà¡¬àÕ¬∑’Ë 1.2 ª√–°Õ∫¥â«¬μ—«Õ¬à“ß®“° ππ∑∫ÿ√’,

√–¬Õß ·≈–®—π∑∫ÿ√’

°≈ÿà¡¬àÕ¬∑’Ë 2.1 ª√–°Õ∫¥â«¬μ—«Õ¬à“ß®“° ¢Õπ·°àπ,

ª√–®«∫§’√’¢—π∏å (Õà“«πâÕ¬), π§√√“™ ’¡“, ‡æ™√∫ÿ√’ (°≈—¥À≈«ß)

·≈– π§√π“¬°

°≈ÿà¡¬àÕ¬∑’Ë 2.2 ª√–°Õ∫¥â«¬μ—«Õ¬à“ß®“° °“≠®π∫ÿ√’

(«—ß‡¬Áπ), æ‘…≥ÿ‚≈°, ≈æ∫ÿ√’, π§√ª∞¡ (¡À“«‘∑¬“≈—¬

‡°…μ√»“ μ√å «‘∑¬“‡¢μ°”·æß· π), ∫ÿ√’√—¡¬å ·≈–°√ÿß‡∑æœ

§à“ Similarity Index (SI) ¢Õß‡∂“«—≈¬å‡ª√’¬ß ∑—Èß 20

μ—«Õ¬à“ß„πμ“√“ß∑’Ë 3, · ¥ß‡ªìπ°“√‡ª√’¬∫‡∑’¬∫§«“¡„°≈â™‘¥

μ“√“ß∑’Ë 1 √“¬™◊ËÕ ∂“π∑’Ëμ“¡¿“§μà“ßÊ „π°“√«‘‡§√“–Àå≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ ·≈–§à“‡©≈’Ë¬‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß‡∂“«—≈¬å‡ª√’¬ß

§à“‡©≈’Ë¬‡ âπºà“π»Ÿπ¬å°≈“ß
≈”¥—∫∑’Ë ®—ßÀ«—¥ ¿“§

‡∂“«—≈¬å‡ª√’¬ß (´¡.)

1 °√ÿß‡∑æœ °≈“ß 2.1

2 °“≠®π∫ÿ√’ (∫â“π«—ß‡¬Áπ) °≈“ß 3.8

3 ¢Õπ·°àπ μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 4.9

4 ·§≈≈—  C1 (Õ“À“√ Ÿμ√ 43+C1) °≈“ß -

5 ®—π∑∫ÿ√’ °≈“ß 1.8

6 π§√π“¬° °≈“ß 3.7

7 π§√ª∞¡ (¡.¡À‘¥≈ «‘∑¬“‡¢μ»“≈“¬“) °≈“ß 2.9

8 π§√ª∞¡ (¡.‡°…μ√»“ μ√å «‘∑¬“‡¢μ°”·æß· π) °≈“ß 2.5

9 π§√√“™ ’¡“ μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 3.0

10 ππ∑∫ÿ√’ °≈“ß 2.4

11 ∫ÿ√’√—¡¬å μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 2.7

12 ª√–®«∫§’√’¢—π∏å ( ∂“π‡ “«¿“) „μâ 3.2

13 ª√–®«∫§’√’¢—π∏å (Õà“«πâÕ¬) „μâ 3.9

14 ª√“®’π∫ÿ√’ °≈“ß 3.0

15 æ‘…≥ÿ‚≈° ‡Àπ◊Õ 6.0

16 ‡æ™√∫ÿ√’ (°≈—¥À≈«ß) „μâ 3.8

17 ‡æ™√∫ÿ√’ (‡¢“°√–ªÿ°) „μâ 3.1

18 √–¬Õß „μâ 2.3

19 ≈æ∫ÿ√’ °≈“ß 1.7

20  √–·°â« °≈“ß 3.5

R ‡∂“«—≈¬å‡ª√’¬ßÕâ“ßÕ‘ß
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∑“ßæ—π∏ÿ°√√¡√–À«à“ßμ—«Õ¬à“ß‡∂“«—≈¬å‡ª√’¬ß·μà≈–§Ÿà §à“ SI ∑’Ë

‡¢â“„°≈â 1 ¡“°‡∑à“„¥À¡“¬∂÷ßμ—«Õ¬à“ß§Ÿàπ—Èπ¡’∞“πæ—π∏ÿ°√√¡

„°≈â™‘¥°—π¡“°  à«π§à“ SI ∑’Ë‡∑à“°—∫»Ÿπ¬åÀ√◊Õ‡¢â“„°≈â»Ÿπ¬å

À¡“¬∂÷ßμ—«Õ¬à“ß§Ÿàπ—Èπ¡’∞“πæ—π∏ÿ°√√¡∑’Ëμà“ß°—π ®πÕ“®∂◊Õ‰¥â

«à“‡ªìπæ◊™μà“ß “¬æ—π∏ÿå°—π

3. º≈°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬«‘∏’‚§√¡“‚∑-

°√“øïº‘«∫“ß (TLC Fingerprint)

º≈°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬«‘∏’√ß§‡≈¢

√Ÿª∑’Ë 3 ≈—°…≥–„∫¢Õß‡∂“«—≈¬å‡ª√’¬ß®“°·À≈àßμà“ßÊ A=°√ÿß‡∑æ œ, B=°“≠®π∫ÿ√’ (∫â“π«—ß‡¬Áπ), C= ¢Õπ·°àπ, D=®—π∑∫ÿ√’, E=π§√π“¬°,

F=π§√ª∞¡, G=π§√ª∞¡ (¡.‡°…μ√»“ μ√å «‘∑¬“‡¢μ°”·æß· π), H=π§√√“™ ’¡“, I=ππ∑∫ÿ√’, J=∫ÿ√’√—¡¬å, K=ª√–®«∫§’√’¢—π∏å

( ∂“π‡ “«¿“), L=ª√–®«∫§’√’¢—π∏å (Õà“«πâÕ¬), M=ª√“®’π∫ÿ√’, N=æ‘…≥ÿ‚≈°, O=‡æ™√∫ÿ√’ (°≈—¥À≈«ß), P=‡æ™√∫ÿ√’ (‡¢“°√–ªÿ°),

Q=√–¬Õß, R= ≈æ∫ÿ√’ ·≈– S= √–·°â«
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√Ÿª∑’Ë 4 ≈—°…≥–¥Õ°¢Õß‡∂“«—≈¬å‡ª√’¬ß®“°·À≈àßμà“ßÊ A=‡æ™√∫ÿ√’ (‡¢“°√–ªÿ°), B=‡æ™√∫ÿ√’ (°≈—¥À≈«ß), C=ª√–®«∫§’√’¢—π∏å (Õà“«πâÕ¬)

·≈– D=π§√√“™ ’¡“

√Ÿª∑’Ë 5 ≈—°…≥–¢ÕßΩí°‡∂“«—≈¬å‡ª√’¬ß®“°·À≈àßμà“ßÊ

E=‡æ™√∫ÿ√’ (‡¢“°√–ªÿ°), F=‡æ™√∫ÿ√’ (°≈—¥

À≈«ß), G=ª√–®«∫§’√’¢—π∏å (Õà“«πâÕ¬) ·≈–

H=π§√√“™ ’¡“
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º‘«∫“ß¢Õß‡∂“«—≈¬å‡ª√’¬ß 20 μ—«Õ¬à“ß‡ª√’¬∫‡∑’¬∫°—∫‡∂“«—≈¬å

‡ª√’¬ßÕâ“ßÕ‘ß æ∫«à“ ∑ÿ°μ—«Õ¬à“ß‡¡◊ËÕμ√«® Õ∫¥â«¬°√¥

°”¡–∂—π„Àâ√Ÿª·∫∫¢Õß√ß§‡≈¢º‘«∫“ß∑’Ë§≈â“¬§≈÷ß°—π (√Ÿª∑’Ë

7)

«‘®“√≥å

°“√»÷°…“≈—°…≥–∑“ß°“¬¿“¬¿“¬πÕ°¢Õß‡∂“«—≈¬å‡ª√’¬ß

´÷Ëß‡°Á∫μ—«Õ¬à“ß®“° ∂“π∑’Ëμ“¡¿“§μà“ß Ê ¡’≈—°…≥–‰¡à·μ°

μà“ß°—π¬°‡«âπ¢π“¥¢Õß‡∂“¢Õßμ—«Õ¬à“ß®“°æ‘…≥ÿ‚≈° ¡’¢π“¥

„À≠à∑’Ë ÿ¥‚¥¬¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß‡©≈’Ë¬ 6 ‡´πμ‘‡¡μ√

·≈–μ—«Õ¬à“ß®“°®—ßÀ«—¥≈æ∫ÿ√’¡’¢π“¥‡≈Á°∑’Ë ÿ¥ §◊Õ¡’‡ âπºà“π

»Ÿπ¬å°≈“ß‡©≈’Ë¬ 1.7 ‡´πμ‘‡¡μ√ ·μà≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ¢Õß∑—Èß

 Õßμ—«Õ¬à“ß∂Ÿ°®—¥Õ¬Ÿà„π°≈ÿà¡¬àÕ¬∑’Ë 2.2 · ¥ß„Àâ‡ÀÁπ«à“¢π“¥

¢Õß‡∂“Õ“®¢÷Èπ°—∫Õ“¬ÿ¢Õßμâπ ¥‘πøÑ“Õ“°“» æ◊Èπ∑’Ëª≈Ÿ° πÈ”

·≈–¥‘π∑’Ëª≈Ÿ° ®“°°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬«‘∏’

‚§√¡“‚∑°√“øïº‘«∫“ßæ∫«à“ ∑ÿ°μ—«Õ¬à“ß¡’√Ÿª·∫∫¢Õß√ß§‡≈¢

º‘«∫“ß∑’Ë§≈â“¬§≈÷ß°—π ‡π◊ËÕß®“°°“√μ√«®¥â«¬°√¥°”¡–∂—π´÷Ëß

‡ªìπ Universal reagent ∑”„Àâμ√«® Õ∫ “√∑ÿμ‘¬¿Ÿ¡‘‰¥â

À≈“¬°≈ÿà¡‰¥â¡“°°«à“ (√Ÿª∑’Ë 7) ¥—ßπ—Èπ°“√μ√«® Õ∫«‘∏’∑“ß

‡§¡’‰¡à “¡“√∂®”·π°§«“¡·μ°μà“ß„π√–¥—∫‚¡‡≈°ÿ≈¢Õß

‡∂“«—≈¬å‡ª√’¬ß ·μà “¡“√∂®”·π°‰¥â‚¥¬≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ

°“√μ√«®«‘‡§√“–Àå≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ ·∫àß°≈ÿà¡¢Õß‡∂“«—≈¬å‡ª√’¬ß

‡ªìπ 3 °≈ÿà¡„À≠à À√◊Õ 5 °≈ÿà¡¬àÕ¬¥—ßμ“√“ß∑’Ë 2

‡ªìπ∑’Ëπà“ —ß‡°μ«à“·§≈≈— ∑’Ë™—°π”„Àâ‡°‘¥®“° à«π¢Õß

‡¡≈Á¥‡∂“«—≈¬å‡ª√’¬ß´÷Ëß‡ªìπ‡¡≈Á¥æ—π∏ÿå∑’Ë‰¥â¡“®“°æ◊Èπ∑’Ë∫√‘‡«≥

¡À“«‘∑¬“≈—¬¡À‘¥≈ «‘∑¬“‡¢μ»“≈“¬“ ®—ßÀ«—¥π§√ª∞¡

μ√«®æ∫«à“¡’√Ÿª·∫∫¢Õß·∂∫¥’‡ÕÁπ‡Õμ√ß°—∫μ—«Õ¬à“ß„∫®“°

¡À“«‘∑¬“≈—¬¡À‘¥≈ «‘∑¬“‡¢μ»“≈“¬“ ‡™àπ°—π (√Ÿª∑’Ë 6 À¡“¬‡≈¢

5 ·≈– 4 μ“¡≈”¥—∫) Õ’°∑—Èß¬—ß∂Ÿ°®—¥„ÀâÕ¬Ÿà„π°≈ÿà¡¬àÕ¬∑’Ë 1.1

‡™àπ‡¥’¬«°—π (μ“√“ß∑’Ë 2)  à«πμ—«Õ¬à“ß®“° ®—ßÀ«—¥√–¬Õß

®—π∑∫ÿ√’ ·≈–ππ∑∫ÿ√’ ∂Ÿ°®—¥„ÀâÕ¬Ÿà„π°≈ÿà¡¬àÕ¬∑’Ë 1.2 ‡¥’¬«°—π

¡’§à“ SI √–À«à“ß®—ßÀ«—¥√–¬Õß°—∫®—ßÀ«—¥®—π∑∫ÿ√’‡∑à“°—∫ 0.5882

·≈–®—ßÀ«—¥√–¬Õß°—∫®—ßÀ«—¥ππ∑∫ÿ√’‡∑à“°—∫ 0.3333 (μ“√“ß∑’Ë 3)

‡π◊ËÕß®“°‡∂“∑’Ë‡°Á∫®“°μâπ∑’Ë ®—ßÀ«—¥ππ∑∫ÿ√’  ·≈–®—ßÀ«—¥√–¬Õß

‡ªìπμâπ∑’Ëπ”¡“®“°μâπ·¡àæ—π∏ÿå®“° «π ¡ÿπ‰æ√ °√¡

«‘∑¬“»“ μ√å°“√·æ∑¬å ®—ßÀ«—¥®—π∑∫ÿ√’ · ¥ß„Àâ‡ÀÁπ«à“°“√„™â

≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ “¡“√∂·¬°§«“¡·μ°μà“ß∑“ß¥â“πæ—π∏ÿ

√Ÿª∑’Ë 6 ·Õ°“‚√ ‡®≈Õ‘‡≈Á°‚∑√‚ø√’´‘ ¢Õß·∂∫¥’‡ÕÁπ‡Õ∑’Ë‰¥â®“°

ªØ‘°‘√‘¬“æ’´’Õ“√å °—∫‰æ√å‡¡Õ√å M15

À¡“¬‡Àμÿ : M = ¥’‡ÕÁπ‡Õ¢π“¥¡“μ√∞“π 100-base pairs DNA

marker (BioExcellece), C = ™ÿ¥§«∫§ÿ¡, 1 = √–¬Õß,

2 = ®—π∑∫ÿ√’, 3 = ππ∑∫ÿ√’, 4 = π§√ª∞¡ (¡.¡À‘¥≈

«‘∑¬“‡¢μ»“≈“¬“), 5 = ·§≈≈— , 6 = π§√π“¬°, 7

= ª√“®’π∫ÿ√’ , 8 =  √–·°â«, 9 = π§√ª∞¡

(¡.‡°…μ√»“ μ√å «‘∑¬“‡¢μ°”·æß· π), 10 =

æ‘…≥ÿ‚≈°, 11 = ≈æ∫ÿ√’, 12 = ∫ÿ√’√—¡¬å, 13 =

°√ÿß‡∑æœ, 14 = ‡æ™√∫ÿ√’, 15 = ª√–®«∫§’√’¢—π∏å

( ∂“π‡ “«¿“), 16 = ¢Õπ·°àπ, 17 = π§√√“™ ’¡“,

18 = °“≠®π∫ÿ√’, 19 = ‡æ™√∫ÿ√’ ·≈– 20 =

ª√–®«∫§’√’¢—π∏å (Õà“«πâÕ¬)
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√Ÿª∑’Ë 7 º≈°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬«‘∏’√ß§‡≈¢º‘«∫“ß ¢Õß “√ °—¥¥â«¬‡Õ∑“πÕ≈®“°‡∂“«—≈¬å‡ª√’¬ß®“°·À≈àßμà“ßÊ ‡ª√’¬∫‡∑’¬∫°—∫

‡∂“«—≈¬å‡ª√’¬ßÕâ“ßÕ‘ß ‡¡◊ËÕ„™â “√≈–≈“¬º ¡§≈Õ‚√øÕ√å¡: ‡¡∑“πÕ≈: πÈ” : °√¥·Õ ‘́μ‘°„πÕ—μ√“ à«π 80:30:5:1 ‡ªìππÈ”¬“·¬°

μ√«® Õ∫¥â«¬ “√≈–≈“¬°√¥°”¡–∂—π 20% ‡¡◊ËÕ‰¥â√—∫§«“¡√âÕπ °”Àπ¥„Àâ R=‡∂“«—≈¬å‡ª√’¬ßÕâ“ßÕ‘ß, 1=®.√–¬Õß, 2=®.®—π∑∫ÿ√’,

3=®.ππ∑∫ÿ√’, 4=®.π§√ª∞¡ (¡.¡À‘¥≈ «‘∑¬“‡¢μ»“≈“¬“), 5=·§≈≈—  C3 (Õ“À“√ Ÿμ√ 43+C1), 6=®.π§√π“¬°, 7=®.ª√“®’π∫ÿ√’,

8=®. √–·°â«, 9=®.π§√ª∞¡ (¡. ‡°…μ√»“ μ√å «‘∑¬“‡¢μ°”·æß· π), 10=®.æ‘…≥ÿ‚≈°, 11=®.≈æ∫ÿ√’, 12=®.∫ÿ√’√—¡¬å,

13=®.°√ÿß‡∑æœ, 14=®.‡æ™√∫ÿ√’ (°≈—¥À≈«ß), 15=®.ª√–®«∫§’√’¢—π∏å, 16=®.¢Õπ·°àπ, 17=®.π§√√“™ ’¡“, 18=®.°“≠®π∫ÿ√’,

19=®.‡æ™√∫ÿ√’ (‡¢“°√–ªÿ°), 20=®.ª√–®«∫§’√’¢—π∏å (Õà“«πâÕ¬)

μ“√“ß∑’Ë 2  √ÿªº≈«‘‡§√“–Àå≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ 20 μ—«Õ¬à“ß‚¥¬‚ª√·°√¡ WinBoot

°≈ÿà¡„À≠à °≈ÿà¡¬àÕ¬ μ—«Õ¬à“ß (®—ßÀ«—¥)

°≈ÿà¡∑’Ë 1 1.1 ‡æ™√∫ÿ√’ (‡¢“°√–ªÿ°), ª√–®«∫§’√’¢—π∏å (‡ “«¿“),  √–·°â«, π§√ª∞¡ (¡.¡À‘¥≈ «‘∑¬“‡¢μ»“≈“¬“),

·§≈≈— 

1.2 ππ∑∫ÿ√’, √–¬Õß, ®—π∑∫ÿ√’

°≈ÿà¡∑’Ë 2 2.1 ¢Õπ·°àπ, ª√–®«∫§’√’¢—π∏å (Õà“«πâÕ¬), π§√√“™ ’¡“, ‡æ™√∫ÿ√’ (°≈—¥À≈«ß), π§√π“¬°

2.2 °“≠®π∫ÿ√’ («—ß‡¬Áπ), æ‘…≥ÿ‚≈°, ≈æ∫ÿ√’, π§√ª∞¡ (¡.‡°…μ√»“ μ√å «‘∑¬“‡¢μ°”·æß· π), ∫ÿ√’√—¡¬å,

°√ÿß‡∑æœ

°≈ÿà¡∑’Ë 3 --- ---

ª√“®’π∫ÿ√’

R R R
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‰¥â16 πÕ°®“°π—Èπ¬—ß “¡“√∂·¬°§«“¡·μ°μà“ß¢Õßæ◊™ ¡ÿπ

‰æ√ °ÿ≈ Derris 5 ™π‘¥ ‰¥â·°à D. scandens (‡∂“«—≈¬å‡ª√’¬ß),

D. elliptica (À“ß‰À≈·¥ß), D. malaccensis (À“ß‰À≈¢“«),

D. trifoliata (∂Õ∫·∂∫πÈ”) ·≈– D. reticulate (™–‡Õ¡‡Àπ◊Õ)

‚¥¬„™â‡∑§π‘§ Random amplification of polymorphic

DNA RAPD  “¡“√∂·∫àß°≈ÿà¡æ◊™ ¡ÿπ‰æ√‰¥â 2 °≈ÿà¡ ´÷Ëß D.

trifoliata ·¬°§«“¡·μ°μà“ß¥â“πæ—π∏ÿ°√√¡®“°æ◊™ ¡ÿπ‰æ√∑—Èß

4 ™π‘¥ ‰¥â17

Õ¬à“ß‰√°Áμ“¡º≈°“√»÷°…“≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ¢Õß‡∂“«—≈¬å

‡ª√’¬ß„π√“¬ß“ππ’È ∂◊Õ‰¥â«à“‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ„π°“√«‘®—¬

‡°’Ë¬«°—∫¢âÕ¡Ÿ≈æ◊Èπ∞“π∑“ßæ—π∏ÿ°√√¡¢Õß‡∂“«—≈¬å‡ª√’¬ß ∑’Ë®–

π”‰ª Ÿà§«“¡‡™◊ËÕ¡‚¬ß¢Õßæ—π∏ÿ°√√¡°—∫°“√ √â“ß “√ ”§—≠∑’Ë¡’

§ÿ≥ ¡∫—μ‘‡ªìπ¬“ ¡ÿπ‰æ√„π‡∂“«—≈¬å‡ª√’¬ß √«¡∂÷ß§ÿ≥ ¡∫—μ‘

¥â“π°“¬¿“æÕ◊Ëπ Ê ∑’Ë®”‡ªìπμàÕ°“√æ—≤π“„Àâ‡ªìπæ◊™ ¡ÿπ‰æ√

‡»√…∞°‘®μàÕ‰ª

 √ÿª

°“√»÷°…“≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ ‰¥â‡°Á∫μ—«Õ¬à“ß‡∂“«—≈¬å

‡ª√’¬ß®“°·À≈àßμà“ß Ê 19 μ—«Õ¬à“ß (√Ÿª∑’Ë 1, 2, 3, 4 ·≈– 5)

·≈–‰¥â»÷°…“≈—°…≥–¿“¬πÕ°æ∫«à“≈—°…≥–¿“¬πÕ°‰¡à¡’

§«“¡·μ°μà“ß°—π¬°‡«âπ¢π“¥‡∂“¢Õß®—ßÀ«—¥æ‘…≥ÿ‚≈° ¡’‡∂“

„À≠à∑’Ë ÿ¥¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß‡©≈’Ë¬ 6.0 ´¡. ·≈–

®—ßÀ«—¥≈æ∫ÿ√’ ¡’‡∂“‡≈Á°∑’Ë ÿ¥ ‚¥¬¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß

‡∑à“°—∫ 1.7 ́ ¡. (μ“√“ß∑’Ë 1) ‡¡◊ËÕμ√«®«‘‡§√“–Àå≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ

‚¥¬«‘‡§√“–Àå§«“¡ —¡æ—π∏å®“°¢âÕ¡Ÿ≈·∂∫¥’‡ÕÁπ‡Õ‚¥¬„™â

‚ª√·°√¡ WinBoot (√Ÿª∑’Ë 6, μ“√“ß∑’Ë 2, 3 ·≈–·ºπ¿Ÿ¡‘∑’Ë 1)

æ∫«à“·∫àß‡ªìπ 3 °≈ÿà¡ (μ“√“ß∑’Ë 2 ·≈– 3, ·ºπ¿Ÿ¡‘∑’Ë 1) ¡’

°≈ÿà¡∑’Ë 1, 2 ·≈– 3 ‚¥¬°≈ÿà¡∑’Ë 3 ®.ª√“®’π∫ÿ√’·¬°ÕÕ°‰ªμà“ß

À“°  à«πμ—«Õ¬à“ß®“° ®.‡æ™√∫ÿ√’ (‡¢“°√–ªÿ°), ª√–®«∫§’√’¢—π∏å

(‡ “«¿“),  √–·°â«, ®.π§√ª∞¡ (¡.¡À‘¥≈ «‘∑¬“‡¢μ»“≈“¬“)

·≈–·§≈≈—  ®—¥Õ¬Ÿà„π °≈ÿà¡¬àÕ¬∑’Ë 1.1 ·≈–®.ππ∑∫ÿ√’, √–¬Õß

·≈–®—π∑∫ÿ√’ ®—¥Õ¬Ÿà„π°≈ÿà¡¬àÕ¬∑’Ë 1.2 ´÷Ëß°≈ÿà¡¬àÕ¬∑—Èß Õß®—¥

Õ¬Ÿà„π°≈ÿà¡∑’Ë 1 „π¢≥–∑’Ë°≈ÿà¡∑’Ë 2 ¡’ Õß°≈ÿà¡¬àÕ¬‚¥¬

®.¢Õπ·°àπ, ®.ª√–®«∫§’√’¢—π∏å (Õà“«πâÕ¬), ®.π§√√“™ ’¡“,

®.‡æ™√∫ÿ√’ (°≈—¥À≈«ß) ·≈–®.π§√π“¬° Õ¬Ÿà„π°≈ÿà¡¬àÕ¬∑’Ë 2.1

 à«π ®.°“≠®π∫ÿ√’ («—ß‡¬Áπ), ®.æ‘…≥ÿ‚≈°, ®.≈æ∫ÿ√’, ®.π§√ª∞¡

(¡.‡°…μ√»“ μ√å «‘∑¬“‡¢μ°”·æß· π), ®.∫ÿ√’√—¡¬å·≈–°√ÿß‡∑æœ

·ºπ¿Ÿ¡‘∑’Ë 1 ·ºπ¿Ÿ¡‘º≈°“√«‘‡§√“–Àå≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ √«¡ 20

μ—«Õ¬à“ß

                          +     PhetburiKKP
                +       72.0 
                |         +     PrachuapSao
           +-14.6 
                          +     Sarkaew
                    +   40.3 
               +-14.1    +   Nakornpatom (SL) 
      +-12.8     | 
                   +            Callus 

                   +            Nontaburi 
          +        33.1 
                    |    +     Rayong 
                    +-76.2 
                         +     Chantaburi 

 +-20.4                   +     Konkaen 
                   +-34.9 
              +-28.0    +     PrachuapAnoi 
                   
         +   5.0    +         Nakornrasima

                      +          PhetburiKLG
              +         24.4 
                       +         Nakornnayok 
     +  5.6 
                   +             KanWangyen 
              +-29.2 
                       +         Pitsanulok 
                  +-99.9 
          +  5.5          +       Lopburi 

                   +            NakornpatKU 
               +-27.2 
                    |    +       Bureerum 
                    +-39.5 
                         +       Bangkok 

 +                                  Pracheanburi

1.1

1.2

2.1

2.2

3

°√√¡‰¥âÕ¬à“ß∂Ÿ°μâÕß¥—ß ‡™àπ °“√»÷°…“°“√„™â‡∑§π‘§

Intersimple sequence repeat (ISSR) markers „π°“√

μ√«® Õ∫°“√®”·π°æ—π∏ÿå∑ÿ‡√’¬π æ∫«à“«‘∏’°“√π’È “¡“√∂„™â„π

°“√®”·π°æ—π∏ÿå‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ‚¥¬ “¡“√∂·¬°æ—π∏ÿå

∑ÿ‡√’¬πæ—π∏ÿå°“√§â“ 4 æ—π∏ÿå‰¥âÕ¬à“ß™—¥‡®π ‰¥â·°à æ—π∏ÿåÀ¡Õπ∑Õß

°√–¥ÿ¡ °â“π¬“« ·≈–™–π’ Õ’°∑—Èß¬—ß “¡“√∂μ√«® Õ∫§«“¡

·μ°μà“ß√–À«à“ßμâπ„πæ—π∏ÿå‡¥’¬«°—π (plant-to-plant variation)
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Õ¬Ÿà„π°≈ÿà¡¬àÕ¬∑’Ë 2.2 °“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬«‘∏’

‚§√¡“‚∑°√“øïº‘«∫“ßæ∫«à“ ∑ÿ°μ—«Õ¬à“ß¡’√Ÿª·∫∫¢Õß≈“¬

æ‘¡æå‚§√¡“‚∑°√“øïº‘«∫“ß∑’Ë§≈â“¬§≈÷ß°—π (√Ÿª∑’Ë 7)

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ π“ß “«¡–≈‘«—≈¬å ®√√¬“«≥‘™°ÿ≈ π—°«‘®—¬

 ∂“∫—π«‘®—¬‡∑§‚π‚≈¬’™’«¿“æ·≈–«‘»«°√√¡ æ—π∏ÿ»“ μ√å

®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë‰¥â„Àâ§«“¡™à«¬‡À≈◊Õ¥â“π°“√

μ√«®«‘‡§√“–Àå≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ, π“ß “«‰æ√‘π ∑Õß§ÿâ¡ π—°

«‘∑¬“»“ μ√å°“√·æ∑¬å™”π“≠°“√æ‘‡»… ÀâÕßªØ‘∫—μ‘°“√‡¿ —™

‡«∑·≈–æ‘æ‘∏¿—≥±åæ◊™  ∂“∫—π«‘®—¬ ¡ÿπ‰æ√ ∑’Ë„Àâ§«“¡

Õπÿ‡§√“–Àåμ—«Õ¬à“ß‡∂“«—≈¬å‡ª√’¬ßÕâ“ßÕ‘ß ·≈–π“ß “«¥«ß‡æÁ≠

ªí∑¡¥‘≈° ‡¿ —™°√™”π“≠°“√æ‘‡»… ÀâÕßªØ‘∫—μ‘°“√‡¿ —™‡§¡’

 ∂“∫—π«‘®—¬ ¡ÿπ‰æ√ ∑’Ë„Àâ§”·π–π”¥â“π°“√μ√«®«‘‡§√“–Àå

√ß§‡≈¢º‘«∫“ß (TLC Fingerprint)
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Abstract

DNA Fingerprinting of Derris scandens Benth. from Callus and Different Locations
Thanyawan Mongkolchaipak*, Sorrapetch Marsud*, Paparvadee Suchantaboot*
*Medicinal Plant Research Institute, Department of Medical Sciences, Ministry of Public Health,
Nonthaburi Province

Twenty samples of Derris scandens Benth., 19 of which were collected from different provinces and one
which was from a callus cultured on media formulation 43+C1, underwent morphological study, DNA finger-
print analysis, and TLC fingerprint analysis.  Morphological study of the 19 samples showed no difference in
characteristics except for the diameter of the stems; the largest was the sample from Phitsanulok (6 cm) and
the smallest was the sample from Lop Buri (1.7 cm).  However, they were in the same subgroup 2.2, which
indicated that the diameter of stems may depend on the age, climate, zone, water and soil where the plant
originates.

Analysis of the DNA fingerprint of D. scandens by Winboot program indicated that it was divided into 3
groups.  Group 1 was further divided into subgroups 1.1 and 1.2.  Those in subgroup 1.1 were from Phetchaburi
(Khaokrapook), Prachuap Kiri Khan (Saovapha), Sa Kaeo, Nakhon Pathom (SL) and callus.  Those in sub-
groups 1.2 were from Nonthaburi, Rayong, Chanthaburi. Group 2 was further divided into subgroups 2.1 and
2.2. Those in subgroup 2.1 were from Khon Kean, Prachuap Kiri Khan (Ao Noi), Nakhon Ratchasima,
Phetchaburi (Kladlaung) and Nakhon Nayok.  Those in subgroup 2.2 were from Kanchanaburi (Bunwangyen),
Phitsanulok, Lop Buri, Nakhon Pathom (KU), Buri Ram and Bangkok.  The one in group 3 was from
Prachinburi only.   TLC fingerprint identification showed that the TLC fingerprint pattern of all samples was
similar.  The present study gave preliminary results on genetic differences of D. scandens Benth. that could be
used to identify different varieties of D. scandens and for future genetic development of the plant.

Key words: Derris scandens, DNA fingerprinting, TLC fingerprint analysis
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