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æ◊™ °ÿ≈√–°” (Salacca) ®—¥‡ªìπÀπ÷Ëß„πæ◊™‡»√…∞°‘®∑’Ë ”§—≠„π®—ßÀ«—¥®—π∑∫ÿ√’ ‚¥¬æ—π∏ÿå
‡»√…∞°‘®∑’Ëπ‘¬¡ª≈Ÿ°¡’ 3 æ—π∏ÿå ‰¥â·°à  ≈– ÿ¡“≈’  ≈–‡π‘π«ß ·≈– ≈–À¡âÕ ·µà‡π◊ËÕß®“°§«“¡§≈â“¬§≈÷ß°—π
¢Õß≈—°…≥–∑“ß —≥∞“π«‘∑¬“¢Õßæ◊™ °ÿ≈π’È ∑”„Àâ‡°…µ√°√‰¡à “¡“√∂®”·π°æ—π∏ÿå„π√–¬–µâπ°≈â“‰¥â ·≈–
¡—°∂Ÿ°À≈Õ°≈«ß‚¥¬°“√ª≈Õ¡ªπµâπ°≈â“¢Õßæ◊™„π °ÿ≈‡¥’¬«°—π∑’Ë¡’¡Ÿ≈§à“∑“ß‡»√…∞°‘®µË”°«à“ ß“π«‘®—¬π’È®÷ß
¡’«—µ∂ÿª√– ß§å‡æ◊ËÕæ—≤π“‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈ ”À√—∫°“√®”·π°æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®„π®—ßÀ«—¥®—π∑∫ÿ√’
‚¥¬‡√‘Ë¡®“°°“√„™â‡∑§π‘§ RAPD ‡æ◊ËÕµ√«® Õ∫≈“¬æ‘¡æå DNA ∑’Ë¡’§«“¡·µ°µà“ß°—π√–À«à“ßæ◊™ °ÿ≈√–°”
æ—π∏ÿå‡»√…∞°‘®∑—Èß 3 æ—π∏ÿå °—∫æ◊™ °ÿ≈√–°”∑’Ë‰¡à„™àæ—π∏ÿå‡»√…∞°‘® 2 æ—π∏ÿå ( ≈–‰√âÀπ“¡ ·≈–√–°”) º≈°“√
«‘‡§√“–Àå‚¥¬„™â RAPD primer ®”π«π 187 ™π‘¥ æ∫«à“¡’ primer 5 ™π‘¥ ∑’Ë„Àâ√Ÿª·∫∫¢Õß·∂∫ DNA
∑’Ë·µ°µà“ß°—π√–À«à“ßæ—π∏ÿå¢Õßæ◊™ °ÿ≈√–°” ´÷Ëß„π®”π«π 5 ™π‘¥ π’Èæ∫«à“¡’‡æ’¬ß 1 ™π‘¥ (NAPS062) ∑’Ë
· ¥ß√Ÿª·∫∫¢Õß·∂∫ DNA (¢π“¥ª√–¡“≥ 750 §Ÿà‡∫ ) ∑’Ë¡’§«“¡®”‡æ“–µàÕæ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®
∑—Èß 3 æ—π∏ÿå ¥—ßπ—Èπ®÷ß∑”°“√ clone À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß™‘Èπ DNA ∑’Ë®”‡æ“–π’È ·≈–ÕÕ°·∫∫ SCAR
primer 1 §Ÿà ®“°π—Èππ” SCAR primer §Ÿàπ’È‰ª„™â„πªØ‘°‘√‘¬“ PCR √à«¡°—∫ genomic DNA ¢Õßæ◊™ °ÿ≈
√–°”∑—Èß 5 æ—π∏ÿå ´÷Ëß„Àâº≈∑’Ëπà“ π„®‡ªìπ repetitive SCAR ∑’Ë„Àâ·∂∫ DNA ∑’Ë ”§—≠ 2 ·∂∫ ¥—ßπ’È (i) ·∂∫
DNA ¢π“¥ª√–¡“≥ 220 §Ÿà‡∫  ∑’Ë¡’§«“¡®”‡æ“–µàÕæ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®∑—Èß 3 æ—π∏ÿå ·≈– (ii) ·∂∫
DNA ¢π“¥ª√–¡“≥ 410 §Ÿà‡∫  ∑’Ë¡’§«“¡®”‡æ“–µàÕ ≈–À¡âÕ‡æ»‡¡’¬‡∑à“π—Èπ ‡¡◊ËÕπ” SCAR primer §Ÿàπ’È
‰ª∑¥ Õ∫°—∫µ—«Õ¬à“ßæ◊™ °ÿ≈√–°”„π¿“§ π“¡∑—Èß 5 æ—π∏ÿå ®”π«π 80 µâπ æ∫√Ÿª·∫∫¢Õß·∂∫ DNA ∑’Ë
· ¥ß§«“¡®”‡æ“– 100% ¥—ßπ—Èπ°“√»÷°…“§√—Èßπ’È∑”„Àâ “¡“√∂®”·π°æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®·≈–√–∫ÿ
‡æ»¢Õß ≈–À¡âÕ‰¥â ´÷Ëß®–‡ªìπª√–‚¬™πå„π°“√¬◊π¬—πµâπ°≈â“¢Õßæ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®®“°‡√◊Õπ‡æ“–
™”∑’Ë®”Àπà“¬µâπæ—π∏ÿå‰¥â

§” ”§—≠: æ◊™ °ÿ≈√–°” RAPD SCAR
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ABSTRACT

Salacca is one of important economic plants in Chanthaburi Province. There are three
economic cultivars, namely Sala-Sumalee, Sala-Nernwong and Sala-Mho. Due to morphological
similarities of plants belonging to the genus Salacca, agriculturalists are not able to identify
the cultivars at seedling stage. They are often deceived by a substitution of seedlings of other
plants in the same genus but with lower economic value. This research therefore, aimed to
develop molecular markers for identification of economic cultivars of Salacca in Chanthaburi
Province. First, RAPD technique was used to examine DNA fingerprints which showed
polymorphisms among the three economic cultivars of Salacca and two non-economic
cultivars (Sala-Rainam and Rakam). Results based on 187 RAPD primers used revealed that
five primers generated polymorphic bands among the cultivars. Of these five primers, only
one primer (NAPS062) produced a DNA band (ca. 750 base pairs) specific to all three economic
cultivars of Salacca. This DNA fragment was cloned, sequenced and a pair of SCAR primers
was designed. PCR reactions employing this pair of SCAR primers with genomic DNA from
all five cultivars of Salacca yielded interesting results with repetitive SCARs of two important
DNA bands as follows: (i) a DNA band of ca. 220 base pairs specific to the three economic
cultivars of Salacca and (ii) a DNA band of ca. 410 base pairs specific to female Sala-Mho only.
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When this pair of SCAR primers was tested against field samples of all five Salacca cultivars
with 80 individuals, resulting DNA patterns showed 100% specificity. This study therefore,
has led to a success in distinguishing the economic cultivars of Salacca as well as determining
the sex of Sala-Mho. This is certainly helpful in verifying the seedlings of economic cultivars of
Salacca from retail nurseries.
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∫∑π”
æ◊™ °ÿ≈√–°” (Salacca) ‡ªìπæ◊™∑’ËÕ¬Ÿà„π«ß»å Arecaceae («ß»å¬àÕ¬ Calamoideae) æ∫

∑—ÈßÀ¡¥ª√–¡“≥ 21 ™π‘¥ [1] ¡’°“√°√–®“¬æ—π∏ÿåÕ¬Ÿà„π·∂∫‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ æ∫∑—Ë«‰ª∑“ßµÕπ„µâ
¢Õß¡≥±≈¬Ÿππ“π  “∏“√≥√—∞ª√–™“™π®’π ∑“ßµÕπ„µâ¢Õßª√–‡∑»æ¡à“ ‰∑¬ ¡“‡≈‡ ’́¬ Õ‘π‚¥π’‡´’¬ ·≈–
øî≈‘ªªîπ å  ”À√—∫ª√–‡∑»‰∑¬æ◊™„π °ÿ≈π’È∑’Ë√Ÿâ®—°‡ªìπÕ¬à“ß¥’ ‰¥â·°à √–°”  ≈–‡π‘π«ß ·≈– ≈–À¡âÕ ´÷Ëß„π
ªí®®ÿ∫—π≈â«π‰¥â¡“®“°°“√ª√—∫ª√ÿßæ—π∏ÿå‡æ◊ËÕ„Àâ‰¥âº≈º≈‘µ¥’·≈–¡’√ ™“µ‘‡ªìπ∑’ËµâÕß°“√¢Õßµ≈“¥ ∑”„Àâ‰¥â√—∫
§«“¡π‘¬¡„π°“√∫√‘‚¿§·≈–¡’·π«‚πâ¡∑’Ë®–æ—≤π“‡ªìπæ◊™‡»√…∞°‘®∑’Ë ”§—≠¢Õßª√–‡∑»‰∑¬ [2]

„πª√–‡∑»‰∑¬æ◊Èπ∑’Ëª≈Ÿ°æ◊™ °ÿ≈√–°” à«π„À≠àÕ¬Ÿà„π¿“§µ–«—πÕÕ° ‰¥â·°à ®—ßÀ«—¥√–¬Õß
®—π∑∫ÿ√’ ·≈–µ√“¥ ‚¥¬‡©æ“–®—ßÀ«—¥®—π∑∫ÿ√’∑’Ë¡’°“√‡æ“–ª≈Ÿ°¡“°∑’Ë ÿ¥ ·≈–æ◊™ °ÿ≈√–°”∑’Ëπ‘¬¡ª≈Ÿ°‡ªìπ
æ—π∏ÿå‡»√…∞°‘® ‰¥â·°à  ≈– ÿ¡“≈’  ≈–‡π‘π«ß ·≈– ≈–À¡âÕ æ◊™„π °ÿ≈π’È‡ªìπæ◊™∑’Ë¡’µâπ‡æ»ºŸâ·≈–‡æ»‡¡’¬Õ¬Ÿà
·¬°µâπ ‡°…µ√°√π‘¬¡ª≈Ÿ°‡©æ“–µâπ‡æ»‡¡’¬ ÷́Ëß„Àâº≈º≈‘µ‰¥â ·≈–¡—°¢¬“¬æ—π∏ÿå‚¥¬‰¡à„™â‡æ»‚¥¬°“√µ—¥
™”≈”µâπ®“°µâπæ—π∏ÿå‡æ»‡¡’¬ ‡æ◊ËÕ„Àâ‰¥âµâπ„À¡à∑’Ë¡’≈—°…≥–‡À¡◊Õπ‡¥‘¡∑ÿ°ª√–°“√ Õ¬à“ß‰√°Áµ“¡ °“√µ—¥
™”≈”µâππ—Èπ®”‡ªìπµâÕß≈â¡µâπ·¡à ®÷ß‡ªìπ‡Àµÿ„Àâµâπæ—π∏ÿå¢Õßæ◊™ °ÿ≈√–°”¡’√“§“·æß πÕ°®“°π’È‡°…µ√°√
¬—ßª√– ∫ªí≠À“„π°“√®”·π°æ—π∏ÿå·≈–‡æ»¢Õßæ◊™„π °ÿ≈π’È ‡π◊ËÕß®“°§«“¡§≈â“¬§≈÷ß°—π¢Õß≈—°…≥–∑“ß
 —≥∞“π«‘∑¬“ ·≈–¡—°®–∂Ÿ°‡Õ“‡ª√’¬∫‡√◊ËÕß°“√ª≈Õ¡ªπµâπæ—π∏ÿå¢Õßæ◊™„π °ÿ≈‡¥’¬«°—π∑’Ë¡’√“§“µË”°«à“ À√◊Õ
µâπæ—π∏ÿå∑’Ë‰¡à„™à‡æ»∑’ËµâÕß°“√ ‡°…µ√°√®–∑√“∫æ—π∏ÿå·≈–‡æ»∑’Ë∂Ÿ°µâÕß¿“¬À≈—ß®“°°“√‡æ“–ª≈Ÿ°ª√–¡“≥
3 ªï ‡¡◊ËÕæ◊™ÕÕ°¥Õ°·≈–º≈·≈â« ∑”„Àâ‡ ’¬§à“„™â®à“¬·≈–‡ ’¬‡«≈“„π°“√¥Ÿ·≈√—°…“‡ªìπÕ¬à“ß¡“°

°“√»÷°…“‡°’Ë¬«°—∫°“√®”·π°æ—π∏ÿåæ◊™ °ÿ≈√–°”„π™à«ß∑’Ëºà“π¡“π—Èπ¡’°“√„™â biochemical
marker ‡™àπ isozyme æ∫«à“ “¡“√∂·¬°‰¥â‡æ’¬ß 2 °≈ÿà¡À≈—° §◊Õ °≈ÿà¡ ≈–·≈–°≈ÿà¡√–°Ì“ ·µà‰¡à “¡“√∂
®”·π°∂÷ß√–¥—∫æ—π∏ÿå‰¥â [3] °“√»÷°…“ karyotype æ∫«à“„πæ—π∏ÿå∑’Ë‰¥â®“°ª√–‡∑»Õ‘π‚¥π’‡´’¬æ∫‚§√‚¡‚´¡∑’Ë
¡’ satellite ®”π«π 1 §Ÿà ´÷Ëß “¡“√∂„™â‡ªìπ‡§√◊ËÕßÀ¡“¬„π°“√®”·π°æ—π∏ÿåæ◊™ °ÿ≈√–°”„πª√–‡∑»‰∑¬ÕÕ°
®“°Õ‘π‚¥π’‡´’¬‰¥â [4] °“√»÷°…“«‘«—≤π“°“√√–¥—∫‚¡‡≈°ÿ≈¢Õßæ◊™ °ÿ≈√–°”®”π«π 12 taxa ®“°ª√–‡∑»‰∑¬
¡“‡≈‡´’¬ ·≈–Õ‘π‚¥π’‡´’¬ ‚¥¬„™â≈”¥—∫π‘«§≈’‚Õ‰∑¥å∫√‘‡«≥ internal transcribed spacer ¢Õß nuclear
ribosomal DNA æ∫«à“ “¡“√∂·¬°æ◊™ °ÿ≈√–°”®“°∑—Èß 3 ª√–‡∑»ÕÕ°®“°°—π‰¥âÕ¬à“ß™—¥‡®π ·≈–
 “¡“√∂®”·π°æ—π∏ÿåµà“ßÊ „πª√–‡∑»‰∑¬‰¥â‡ªìπ 2 °≈ÿà¡¬àÕ¬ ‚¥¬°≈ÿà¡·√°ª√–°Õ∫¥â«¬ √–°”  ≈–‰√âÀπ“¡
 ≈– “¬πÈ”º÷Èß ·≈– ≈–À¡âÕ ·≈–°≈ÿà¡∑’Ë 2 ª√–°Õ∫¥â«¬  ≈–‡π‘π«ß ·≈– ≈– ÿ¡“≈’ [5]

Random Amplified Polymorphic DNA (RAPD) ‡ªìπ‡∑§π‘§∑’ËÕ“»—¬æ◊Èπ∞“π¢Õß Poly-
merase Chain Reaction (PCR-based technique) ∑”„Àâº≈∑’Ë‰¥â¡’§«“¡‡ ∂’¬√°«à“°“√„™â isozyme
marker [6] ·≈– “¡“√∂µ√«® Õ∫µ—«Õ¬à“ß∑’Ë¡’ª√‘¡“≥πâÕ¬‰¥â ‚¥¬ªí®®—¬∑“ß ‘Ëß·«¥≈âÕ¡Õ“®¡’º≈µàÕ°“√
»÷°…“‡æ’¬ß‡≈Á°πâÕ¬ ‡∑§π‘§ RAPD ‡ªìπ«‘∏’«‘‡§√“–Àå≈“¬æ‘¡æå DNA ¢Õß ‘Ëß¡’™’«‘µ ‚¥¬‰¡à®”‡ªìπµâÕß∑√“∫
¢âÕ¡Ÿ≈≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß DNA ≈à«ßÀπâ“ ‡π◊ËÕß®“° primer ∑’Ë„™â¡’¢π“¥ —Èπ (§«“¡¬“«ª√–¡“≥
8-12 π‘«§≈’‚Õ‰∑¥å) ·≈–Õÿ≥À¿Ÿ¡‘∑’Ë„Àâ primer ‡¢â“®—∫°—∫ DNA template µË” (ª√–¡“≥ 37-40°C) ®÷ß
 “¡“√∂‡æ‘Ë¡‚Õ°“ °“√‡°‘¥ PCR product ¢π“¥µà“ßÊ ∑’Ë„™â·¬°§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡¢Õß ‘Ëß¡’™’«‘µ
‰¥â ¥—ßπ—Èπ ”À√—∫æ◊™À≈“¬™π‘¥®÷ß¡’°“√ª√–¬ÿ°µå„™â‡∑§π‘§ RAPD „π°“√®”·π°æ—π∏ÿå ‡™àπ ·Õª‡ªîô≈ [7]
·æ√å [8] ·≈–¡–°Õ° [9] ‡ªìπµâπ
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Sequence Characterized Amplified Region (SCAR) ‡ªìπ‡∑§π‘§∑’Ë„™âµ√«® Õ∫§«“¡
º—π·ª√¢Õß·∂∫ DNA ∑’Ëª√–¬ÿ°µå¡“®“°‡∑§π‘§ RAPD À√◊Õ‡∑§π‘§Õ◊Ëπ∑’Ë‡æ‘Ë¡ª√‘¡“≥ DNA ·∫∫
 ÿà¡À≈“¬µ”·Àπàß ‚¥¬°“√ clone ·≈–À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß·∂∫ DNA ∑’Ë¡’§«“¡·µ°µà“ß‡æ◊ËÕÕÕ°·∫∫
primer ∑’Ë®”‡æ“– ”À√—∫‡æ‘Ë¡ª√‘¡“≥ DNA ∑’Ë¡’§«“¡·µ°µà“ßπ—Èπ‚¥¬‡∑§π‘§ PCR ¥—ßπ—Èπº≈∑’Ë‰¥â®÷ß¡’
§«“¡·¡àπ¬”°«à“º≈¢Õß RAPD æ√âÕ¡∑—Èß¡’§«“¡§ß∑’Ë ¡Ë”‡ ¡Õ  “¡“√∂µ√«® Õ∫‰¥â‡¡◊ËÕ∑”°“√∑¥≈Õß È́”
 ”À√—∫æ◊™À≈“¬™π‘¥¡’µ—«Õ¬à“ß°“√ª√–¬ÿ°µå„™â‡∑§π‘§ SCAR „π°“√®”·π°æ—π∏ÿå ‰¥â·°à ¡–°Õ° [10] ·≈–
·Õæ√‘§Õµ [11] ‡ªìπµâπ

¥—ßπ—Èπ°“√«‘®—¬π’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕæ—≤π“‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈ (molecular marker) ∑’Ë
·¡àπ¬”·≈–¡’§«“¡®”‡æ“–„π°“√®”·π°æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®®“°®—ßÀ«—¥®—π∑∫ÿ√’ ‚¥¬Õ“»—¬‡∑§π‘§
PCR ‡ªìπæ◊Èπ∞“π ‡æ◊ËÕª√–‚¬™πå„π°“√µ√«® Õ∫µâπ°≈â“æ—π∏ÿå‡»√…∞°‘®¢Õßæ◊™ °ÿ≈π’È

«‘∏’°“√∑¥≈Õß
°“√‡°Á∫√«∫√«¡µ—«Õ¬à“ßæ◊™ °ÿ≈√–°”∑’Ëπ”¡“»÷°…“

‡°Á∫√«∫√«¡µ—«Õ¬à“ß„∫æ◊™ °ÿ≈√–°”®”π«π 5 æ—π∏ÿå ‰¥â·°à  ≈– ÿ¡“≈’  ≈–‡π‘π«ß  ≈–‰√âÀπ“¡
√–°” ·≈– ≈–À¡âÕ ®“°·À≈àß‡æ“–ª≈Ÿ°„π®—ßÀ«—¥®—π∑∫ÿ√’ ‚¥¬ ÿà¡‡°Á∫µ—«Õ¬à“ß·µà≈–æ—π∏ÿå ·∫àß‡ªìπæ—π∏ÿå
∑’Ë¡’ª≈Ÿ°‡©æ“–‡æ»‡¡’¬ ( ≈– ÿ¡“≈’ ·≈– ≈–‡π‘π«ß) æ—π∏ÿå≈– 5 µâπ ·≈–æ—π∏ÿå∑’Ë¡’ª≈Ÿ°∑—Èß‡æ»ºŸâ·≈–‡æ»
‡¡’¬ ( ≈–‰√âÀπ“¡ √–°” ·≈– ≈–À¡âÕ) æ—π∏ÿå≈– 10 µâπ ‚¥¬·∫àß‡ªìπ‡æ»ºŸâ 5 µâπ ·≈–‡æ»‡¡’¬ 5 µâπ

°“√ °—¥ DNA
 °—¥ total genomic DNA ®“°æ◊™ °ÿ≈√–°”∑—Èß 5 æ—π∏ÿå ¥â«¬«‘∏’°“√ CTAB ‚¥¬¥—¥·ª≈ß®“°

«‘∏’¢Õß Doyle ·≈– Doyle [12] °“√ °—¥ DNA ‡√‘Ë¡®“°°“√∫¥„∫æ◊™„Àâ≈–‡Õ’¬¥‚¥¬‡√Á« ‚¥¬„™â liquid
nitrogen ®“°π—Èπ‡µ‘¡ CTAB buffer ·≈â«∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 65°C ‡ªìπ‡«≈“ 30 π“∑’ ‡µ‘¡ RNase A µ“¡
¥â«¬ çweté chloroform (chloroform : isoamyl alcohol = 24 : 1) ·≈â«π”‰ªªíòπ‡À«’Ë¬ß ¥Ÿ¥¢Õß‡À≈«„ 
 à«π∫π‰«â·≈– °—¥´È”¥â«¬ çweté chloroform Õ’°§√—ÈßÀπ÷Ëß ‡µ‘¡ isopropanol ∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 15 π“∑’
π”‰ªªíòπ‡À«’Ë¬ß ¥Ÿ¥¢Õß‡À≈«„  à«π∫π∑‘Èß ‡µ‘¡ wash buffer (76% ethanol ·≈– 10 mM ammonium
acetate) ∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 30 π“∑’ π”‰ªªíòπ‡À«’Ë¬ß·≈–¥Ÿ¥¢Õß‡À≈«„  à«π∫π∑‘Èß ®“°π—Èπ∑”„Àâ DNA
pellet ·Àâß‚¥¬‰«â„πµŸâÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 45°C ‡ªìπ‡«≈“ 10 π“∑’ ≈–≈“¬ DNA pellet ∑’Ë‰¥â„π nuclease-free
water ·≈–‡°Á∫ DNA ∑’Ë °—¥‰¥â‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -20°C ‡æ◊ËÕπ”‰ª„™â„π°“√»÷°…“µàÕ‰ª „π°“√ªíòπ‡À«’Ë¬ß·µà≈–
§√—Èß„™â§«“¡‡√Á« 13,800 xg ‡ªìπ‡«≈“ 2 π“∑’

 ”À√—∫æ◊™ °ÿ≈√–°”∑’Ë¡’ª≈Ÿ°‡©æ“–‡æ»‡¡’¬ ( ≈– ÿ¡“≈’ ·≈– ≈–‡π‘π«ß) √«¡ DNA ∑’Ë °—¥‰¥â
®“°æ—π∏ÿå≈– 5 µâπ ‡ªìπ 1 µ—«Õ¬à“ß  à«πæ◊™ °ÿ≈√–°”∑’Ë¡’ª≈Ÿ°∑—Èß‡æ»ºŸâ·≈–‡æ»‡¡’¬ ( ≈–‰√âÀπ“¡ √–°”
·≈– ≈–À¡âÕ) √«¡ DNA ∑’Ë °—¥‰¥â®“°‡æ»≈– 5 µâπ ‡ªìπ 1 µ—«Õ¬à“ß ¥—ßπ—Èπ®÷ß¡’µ—«Õ¬à“ß DNA ∑’Ë»÷°…“
∑—ÈßÀ¡¥ 8 µ—«Õ¬à“ß
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°“√µ√«® Õ∫√Ÿª·∫∫¢Õß DNA ¥â«¬‡∑§π‘§ RAPD
°“√µ√«® Õ∫√Ÿª·∫∫¢Õß·∂∫ DNA ¢Õßæ◊™ °ÿ≈√–°”æ—π∏ÿåµà“ßÊ ¥â«¬‡∑§π‘§ RAPD ‡√‘Ë¡µâπ

‚¥¬°“√‡µ√’¬¡ PCR reaction ª√‘¡“µ√ 15 µL ´÷Ëß¡’Õß§åª√–°Õ∫µà“ßÊ ∑’Ë¡’§«“¡‡¢â¡¢âπ ÿ¥∑â“¬¥—ßπ’È 2 ng/
µL DNA template, 1x PCR buffer, 0.25 mM dNTP ·µà≈–™π‘¥, 2.5 mM MgCl2, 1x Q-solution,
1 µM RAPD primer ·≈– 0.03 U/µL Taq DNA polymerase π” à«πº ¡∑—ÈßÀ¡¥¢Õß PCR reaction
‡¢â“‡§√◊ËÕß thermal cycler (Eppendorf) ‚¥¬°”Àπ¥Õÿ≥À¿Ÿ¡‘·≈–‡«≈“¥—ßµàÕ‰ªπ’È

Initial heating 94°C  1.5 π“∑’
Denaturation 94°C  1 π“∑’
Annealing 37°C  1 π“∑’   }   40 √Õ∫
Extension 72°C  2 π“∑’
Final extension 72°C  5 π“∑’

„π°“√«‘®—¬π’È„™â RAPD primer ∑’Ë¡’§«“¡¬“« 10 π‘«§≈’‚Õ‰∑¥å ®”π«π 187 ™π‘¥ ‡æ◊ËÕ∑¥ Õ∫
«à“¡’ primer „¥ ∑’Ë„Àâº≈·∂∫ DNA ∑’Ë· ¥ß§«“¡·µ°µà“ß (polymorphism) Õ¬à“ß™—¥‡®π„πæ◊™ °ÿ≈√–°”
∑’Ë»÷°…“ µ√«® Õ∫º≈∑’Ë‰¥â®“°°“√∑” PCR ¥â«¬«‘∏’ electrophoresis (1% (w/v) agarose gel) ·≈–‡∑’¬∫
¢π“¥¢Õß·∂∫ DNA ∑’Ë‡°‘¥¢÷Èπ°—∫ DNA ¡“µ√∞“π

°“√ clone ·≈–°“√À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß·∂∫ DNA ∑’Ë®”‡æ“–µàÕæ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®
µ—¥‡©æ“–·∂∫ DNA ∑’Ë®”‡æ“–µàÕæ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®∑—Èß 3 æ—π∏ÿå ‰¥â·°à  ≈– ÿ¡“≈’  ≈–

‡π‘π«ß ·≈– ≈–À¡âÕ ∑” DNA „Àâ∫√‘ ÿ∑∏‘Ï‚¥¬„™â QIAquickTM Gel Extraction Kit (QIAGEN) π”‰ª
‡™◊ËÕ¡µàÕ°—∫ pGEM®-T Easy Vector System I (Promega) ·≈â«π”‡¢â“ Ÿà‡´≈≈å·∫§∑’‡√’¬ Escherichia
coli  “¬æ—π∏ÿå XL1-Blue ‡≈◊Õ°‚§‚≈π’∑’Ë¡’ ’¢“« 2 ‚§‚≈π’ ®“°æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®·µà≈–æ—π∏ÿå ®“°
π—Èπ °—¥ plasmid ‚¥¬„™â«‘∏’ alkaline lysis µ“¡«‘∏’¢Õß Sambrook ·≈–§≥– (1989) [13] ·≈–µ√«®
 Õ∫¢π“¥¢Õß™‘Èπ DNA insert ∑’Ë∂Ÿ°µâÕß‚¥¬°“√¬àÕ¬¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“– EcoRI  °—¥ plasmid
‚¥¬„™â QIAGEN® Plasmid Mini Kit (QIAGEN) ·≈–π”‰ªÀ“≈”¥—∫π‘«§≈’‚Õ‰∑¥å‚¥¬„™â universal
primer 2 ™π‘¥ §◊Õ SP6 promoter primer ·≈– T7 promoter primer

°“√ÕÕ°·∫∫ SCAR primer ·≈–°“√µ√«® Õ∫‚¥¬ PCR ‡æ◊ËÕ®”·π°æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®
π”≈”¥—∫π‘«§≈’‚Õ‰∑¥å∑’Ë‰¥â®“°°“√ clone ™‘Èπ DNA ¢Õß ≈– ÿ¡“≈’  ≈–‡π‘π«ß ·≈– ≈–À¡âÕ

¡“«‘‡§√“–ÀåÀ“µ”·Àπàß¢Õß universal primer (SP6 promoter primer ·≈– T7 promoter primer) ·≈–
µ—¥ à«ππ’ÈÕÕ°‡æ◊ËÕ√–∫ÿ¢Õ∫‡¢µ∑’Ë™—¥‡®π¢Õß™‘Èπ DNA insert ®“°π—Èπ„™â‚ª√·°√¡ Primer Design Ver. 2.0
[14] ‡æ◊ËÕÕÕ°·∫∫§Ÿà¢Õß forward primer ·≈– reverse primer ∑’Ë®”‡æ“– ‡√’¬°«à“ SCAR primer

„™â§Ÿà¢Õß SCAR primer „π¢—ÈπµÕπ PCR ‡æ◊ËÕ®”·π° ≈– ÿ¡“≈’  ≈–‡π‘π«ß ·≈– ≈–À¡âÕ
ÕÕ°®“° ≈–‰√âÀπ“¡·≈–√–°” ‚¥¬„™â total genomic DNA ∑’Ë °—¥‰¥â®“°µ—«Õ¬à“ß„π¢—ÈπµÕπ·√° ‡µ√’¬¡
PCR reaction ª√‘¡“µ√ 25 µL ÷́Ëß¡’Õß§åª√–°Õ∫µà“ßÊ ∑’Ë¡’§«“¡‡¢â¡¢âπ ÿ¥∑â“¬¥—ßπ’È 2 ng/µL DNA
template, 1x PCR buffer, 0.15 mM dNTP ·µà≈–™π‘¥, 1.5 mM MgCl2, 1x Q-solution, 1.32 µM
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forward primer, 1.32 µM reverse primer ·≈– 0.04 U/µL Taq DNA polymerase π” à«πº ¡
∑—ÈßÀ¡¥¢Õß PCR reaction ‡¢â“‡§√◊ËÕß thermal cycler (Eppendorf) ‚¥¬°”Àπ¥Õÿ≥À¿Ÿ¡‘·≈–‡«≈“
¥—ßµàÕ‰ªπ’È

Initial heating 94°C  1.5 π“∑’
Denaturation 94°C  1 π“∑’
Annealing 55°C  1 π“∑’    }   30 √Õ∫
Extension 72°C  1.5 π“∑’
Final extension 72°C  1 π“∑’

®“°π—Èπ¢¬“¬º≈°“√«‘®—¬‚¥¬π”§Ÿà¢Õß SCAR primer ∑’Ë‰¥â®“°°“√»÷°…“„π§√—Èßπ’È‰ª∑¥ Õ∫°—∫
µ—«Õ¬à“ßæ◊™ °ÿ≈√–°”„π¿“§ π“¡∑—Èß 5 æ—π∏ÿå ‚¥¬·∫àß‡ªìπ ≈– ÿ¡“≈’ ·≈– ≈–‡π‘π«ß æ—π∏ÿå≈– 10 µâπ
(‡æ»‡¡’¬∑—ÈßÀ¡¥)  ≈–‰√âÀπ“¡ √–°” ·≈– ≈–À¡âÕ æ—π∏ÿå≈– 20 µâπ (‡æ»ºŸâæ—π∏ÿå≈– 10 µâπ ·≈–‡æ»‡¡’¬
æ—π∏ÿå≈– 10 µâπ) ºà“π¢—ÈπµÕπ PCR ∑’Ë‰¥â°≈à“«¡“·≈â«¢â“ßµâπ µ√«® Õ∫º≈∑’Ë‰¥â®“°°“√∑” PCR ∑ÿ°§√—Èß
¥â«¬«‘∏’ electrophoresis (1% (w/v) agarose gel)

º≈°“√∑¥≈Õß
°“√µ√«® Õ∫√Ÿª·∫∫¢Õß DNA ¥â«¬‡∑§π‘§ RAPD

°“√µ√«® Õ∫√Ÿª·∫∫¢Õß DNA ®“°µ—«Õ¬à“ß¢Õßæ◊™ °ÿ≈√–°” 5 æ—π∏ÿå ‰¥â·°à  ≈– ÿ¡“≈’
 ≈–‡π‘π«ß  ≈–À¡âÕ  ≈–‰√âÀπ“¡ ·≈–√–°” ¥â«¬‡∑§π‘§ RAPD ‚¥¬„™â primer ®”π«π 187 ™π‘¥
æ∫«à“¡’ primer ®”π«π 158 ™π‘¥ ∑’Ë„Àâ√Ÿª·∫∫¢Õß·∂∫ DNA ∑’Ë·µ°µà“ß°—π (polymorphic band) ·≈–
„π®”π«ππ’Èæ∫ primer ∑’Ë„Àâ√Ÿª·∫∫¢Õß·∂∫ DNA ∑’Ë· ¥ß§«“¡·µ°µà“ß√–À«à“ßæ—π∏ÿå¢Õßæ◊™ °ÿ≈√–°”
®”π«π 5 ™π‘¥ ‰¥â·°à primer NAPS062, NAPS759, NAPS760, NAPS764 ·≈– NAPS766
¥—ß√“¬≈–‡Õ’¬¥· ¥ß„πµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1 RAPD primer 5 ™π‘¥ ∑’Ë„Àâ√Ÿª·∫∫¢Õß·∂∫ DNA ∑’Ë· ¥ß§«“¡·µ°µà“ß√–À«à“ßæ—π∏ÿå¢Õßæ◊™
 °ÿ≈√–°” ‚¥¬ ✓ À¡“¬∂÷ß °“√¡’·∂∫ DNA ª√“°Ø ·≈– ✕ À¡“¬∂÷ß °“√‰¡à¡’·∂∫ DNA
ª√“°Ø

æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘® æ◊™ °ÿ≈√–°”∑’Ë‰¡à„™àæ—π∏ÿå‡»√…∞°‘®
RAPD primer

 ≈–  ≈–
 ≈–À¡âÕ  ≈–‰√âÀπ“¡ √–°”[¢π“¥¢Õß·∂∫

 ÿ¡“≈’ ‡π‘π«ß
DNA (§Ÿà‡∫ )]

(‡æ»‡¡’¬) (‡æ»‡¡’¬) (‡æ»ºŸâ) (‡æ»‡¡’¬) (‡æ»ºŸâ) (‡æ»‡¡’¬) (‡æ»ºŸâ) (‡æ»‡¡’¬)

NAPS062 [~750] ✓ ✓ ✓ ✓ ✕ ✕ ✕ ✕

NAPS759 [~600] ✕ ✓ ✕ ✕ ✕ ✕ ✕ ✕

NAPS760 [~380] ✕ ✓ ✕ ✕ ✕ ✕ ✕ ✕

NAPS764 [~380] ✓ ✓ ✕ ✕ ✕ ✕ ✕ ✕

NAPS766 [~800] ✓ ✓ ✕ ✕ ✕ ✕ ✕ ✕



SWU Sci. J. Vol. 27 No. 2 (2011)186

°“√ clone ·≈–°“√À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß·∂∫ DNA ∑’Ë®”‡æ“–µàÕæ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®
®“°°“√µ√«® Õ∫√Ÿª·∫∫ DNA ¢Õßæ◊™ °ÿ≈√–°”∑—Èß 5 æ—π∏ÿå ¥â«¬‡∑§π‘§ RAPD æ∫«à“

primer NAPS062 „Àâ PCR product ∑’Ë¡’¢π“¥ª√–¡“≥ 750 §Ÿà‡∫  ÷́Ëß “¡“√∂„™â®”·π°æ◊™ °ÿ≈√–°”æ—π∏ÿå
‡»√…∞°‘®∑—Èß 3 æ—π∏ÿå ‰¥â·°à  ≈– ÿ¡“≈’  ≈–‡π‘π«ß ·≈– ≈–À¡âÕ‰¥â ‡¡◊ËÕ∑”°“√ clone ™‘Èπ DNA ∑’Ë‡ªìπ
PCR product ¢Õßæ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®·µà≈–æ—π∏ÿå ·≈â« °—¥ plasmid ·≈–À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å
æ√âÕ¡∑—Èßµ—¥ à«π¢Õß universal primer ÕÕ° ®–‰¥â≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß™‘Èπ DNA insert

°“√ÕÕ°·∫∫ SCAR primer ·≈–°“√µ√«® Õ∫‚¥¬ PCR ‡æ◊ËÕ®”·π°æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®
®“°≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß™‘Èπ DNA insert ¢Õßæ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘® ∑”„Àâ “¡“√∂ÕÕ°·∫∫

SCAR primer ‰¥â 1 §Ÿà (forward primer ·≈– reverse primer)
Forward primer : SCAR62F 5û- GTC CCA CCG TCT TCA TAT CCA GCC ACG TG -3û
Reverse primer : SCAR62AR 5û- TGG AGG TAC AGG ACA TCT TGC -3û
‡¡◊ËÕπ”§Ÿà¢Õß SCAR primer π’È¡“„™â„π°“√‡æ‘Ë¡¢¬“¬ª√‘¡“≥ DNA „π¢—ÈπµÕπ°“√∑” PCR

‡æ◊ËÕ®”·π°æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®ÕÕ°®“°æ—π∏ÿåÕ◊ËπÊ °“√µ√«® Õ∫√Ÿª·∫∫¢Õß DNA ‰¥âº≈¥—ßπ’È
(√Ÿª∑’Ë 1)

(1) æ◊™ °ÿ≈√–°”∑—Èß 5 æ—π∏ÿå ®“° DNA ®”π«π 8 µ—«Õ¬à“ß ‰¥â·°à  ≈– ÿ¡“≈’  ≈–‡π‘π«ß
 ≈–‰√âÀπ“¡‡æ»ºŸâ  ≈–‰√âÀπ“¡‡æ»‡¡’¬ √–°”‡æ»ºŸâ √–°”‡æ»‡¡’¬  ≈–À¡âÕ‡æ»ºŸâ ·≈– ≈–À¡âÕ‡æ»‡¡’¬
¡’°“√ª√“°Ø¢Õß·∂∫ DNA ¢π“¥ª√–¡“≥ 380 §Ÿà‡∫ 

(2) ‡©æ“–æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘® 3 æ—π∏ÿå ®“° DNA ®”π«π 4 µ—«Õ¬à“ß ‰¥â·°à  ≈– ÿ¡“≈’
 ≈–‡π‘π«ß  ≈–À¡âÕ‡æ»ºŸâ ·≈– ≈–À¡âÕ‡æ»‡¡’¬ ¡’°“√ª√“°Ø¢Õß·∂∫ DNA ¢π“¥ª√–¡“≥ 220 §Ÿà‡∫ 

(3) ‡©æ“– ≈–À¡âÕ‡æ»‡¡’¬ ¡’°“√ª√“°Ø¢Õß·∂∫ DNA ¢π“¥ª√–¡“≥ 410 §Ÿà‡∫ 



«“√ “√«‘∑¬“»“ µ√å ¡»« ªï∑’Ë 27 ©∫—∫∑’Ë 2 (2554) 187

√Ÿª∑’Ë 1 º≈¢Õß PCR ∑’Ë„™â§Ÿà¢Õß SCAR primer ‡æ◊ËÕ®”·π°æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®
Lane M: 2-Log DNA marker
Lane 1:  ≈– ÿ¡“≈’ (SL)
Lane 2:  ≈–‡π‘π«ß (NW)
Lane 3:  ≈–‰√âÀπ“¡‡æ»ºŸâ (RNM)
Lane 4:  ≈–‰√âÀπ“¡‡æ»‡¡’¬ (RNF)
Lane 5: √–°”‡æ»ºŸâ (RKM)
Lane 6: √–°”‡æ»‡¡’¬ (RKF)
Lane 7:  ≈–À¡âÕ‡æ»ºŸâ (MHM)
Lane 8:  ≈–À¡âÕ‡æ»‡¡’¬ (MHF)
Lane 9: Negative control

°“√ª√–¬ÿ°µå„™â SCAR marker
®“°°“√¢¬“¬º≈°“√«‘®—¬ ‚¥¬π”§Ÿà¢Õß SCAR primer §◊Õ primer SCAR62F ·≈– SCAR62AR

∑’Ë‰¥â®“°°“√»÷°…“„π§√—Èßπ’È‰ª∑¥ Õ∫‚¥¬‡∑§π‘§ PCR °—∫µ—«Õ¬à“ßæ◊™ °ÿ≈√–°”„π¿“§ π“¡∑—Èß 5 æ—π∏ÿå
‚¥¬·∫àß‡ªìπ ≈– ÿ¡“≈’ ·≈– ≈–‡π‘π«ß æ—π∏ÿå≈– 10 µâπ (‡æ»‡¡’¬∑—ÈßÀ¡¥)  ≈–‰√âÀπ“¡ √–°” ·≈–
 ≈–À¡âÕæ—π∏ÿå≈– 20 µâπ (‡æ»ºŸâæ—π∏ÿå≈– 10 µâπ ·≈–‡æ»‡¡’¬æ—π∏ÿå≈– 10 µâπ) æ∫«à“º≈¢Õß√Ÿª·∫∫¢Õß
·∂∫ DNA ∑’Ë‰¥âµ√ß°—∫º≈°“√»÷°…“„π¢â“ßµâπ∑ÿ°ª√–°“√ (√Ÿª∑’Ë 2)

500 §Ÿà‡∫  
400 §Ÿà‡∫  
300 §Ÿà‡∫  

200 §Ÿà‡∫  

100 §Ÿà‡∫  

~410 §Ÿà‡∫   

~220 §Ÿà‡∫   

~380 §Ÿà‡∫   
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√Ÿª∑’Ë 2 º≈¢Õß PCR ∑’Ë„™â§Ÿà¢Õß SCAR primer °—∫µ—«Õ¬à“ßæ◊™ °ÿ≈√–°”„π¿“§ π“¡∑—Èß 5 æ—π∏ÿå ‚¥¬
·∫àß‡ªìπ  ≈– ÿ¡“≈’ ·≈– ≈–‡π‘π«ß æ—π∏ÿå≈– 10 µâπ (‡æ»‡¡’¬∑—ÈßÀ¡¥)  ≈–‰√âÀπ“¡ √–°” ·≈–
 ≈–À¡âÕæ—π∏ÿå≈– 20 µâπ (‡æ»ºŸâæ—π∏ÿå≈– 10 µâπ ·≈–‡æ»‡¡’¬æ—π∏ÿå≈– 10 µâπ) ‚¥¬®“°¿“æ
· ¥ß‡æ’¬ßÕ¬à“ß≈– 3 µâπ
°. Lane M: 2-Log DNA marker, lanes 1-3 SL:  ≈– ÿ¡“≈’, lanes 4-6 NW:  ≈–‡π‘π«ß,

lanes 7-9 RNM:  ≈–‰√âÀπ“¡‡æ»ºŸâ, lanes 10-12 RNF:  ≈–‰√âÀπ“¡‡æ»‡¡’¬
¢. Lane M: 2-Log DNA marker, lanes 1-3 RKM: √–°”‡æ»ºŸâ, lanes 4-6 RKF: √–°”

‡æ»‡¡’¬, lanes 7-9 MHM:  ≈–À¡âÕ‡æ»ºŸâ, lanes 10-12 MHF:  ≈–À¡âÕ‡æ»‡¡’¬

~380 §Ÿà‡∫   

~220 §Ÿà‡∫   

500 §Ÿà‡∫  
400 §Ÿà‡∫  
300 §Ÿà‡∫  

200 §Ÿà‡∫  

100 §Ÿà‡∫  

~410 §Ÿà‡∫  

~220 §Ÿà‡∫  

~380 §Ÿà‡∫  

500 §Ÿà‡∫  
400 §Ÿà‡∫  
300 §Ÿà‡∫ 

200 §Ÿà‡∫  

100 §Ÿà‡∫  

°

¢



«“√ “√«‘∑¬“»“ µ√å ¡»« ªï∑’Ë 27 ©∫—∫∑’Ë 2 (2554) 189

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
®“°°“√µ√«® Õ∫√Ÿª·∫∫¢Õß DNA ¢Õßæ◊™ °ÿ≈√–°”¥â«¬‡∑§π‘§ RAPD æ∫ primer

∑’Ë „Àâ√Ÿª·∫∫¢Õß·∂∫ DNA ∑’Ë·µ°µà“ß°—π√–À«à“ßæ—π∏ÿå®”π«π 5 ™π‘¥ ‰¥â·°à primer NAPS062,
NAPS759, NAPS760, NAPS764 ·≈– NAPS766 „π®”π«ππ’Èæ∫ primer ‡æ’¬ß 1 ™π‘¥ §◊Õ primer
NAPS062 ∑’Ë· ¥ß√Ÿª·∫∫¢Õß·∂∫ DNA ∑’Ë·µ°µà“ß√–À«à“ßæ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®·≈–æ◊™ °ÿ≈
√–°”∑’Ë‰¡à„™àæ—π∏ÿå‡»√…∞°‘® ‚¥¬„Àâ·∂∫ DNA ¢π“¥ª√–¡“≥ 750 §Ÿà‡∫  ‡©æ“–„πæ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®
‡∑à“π—Èπ

®“°°“√ clone ·≈–°“√À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß·∂∫ DNA ∑’Ë®”‡æ“–µàÕæ◊™ °ÿ≈√–°”æ—π∏ÿå
‡»√…∞°‘® (·∂∫ DNA ¢π“¥ª√–¡“≥ 750 §Ÿà‡∫ ) ∑”„Àâ “¡“√∂ÕÕ°·∫∫ SCAR primer ‰¥â 1 §Ÿà (SCAR62F
·≈– SCAR62AR) ´÷Ëß§«√„Àâº≈ PCR product ¢π“¥ª√–¡“≥ 380 §Ÿà‡∫  ‡æ’¬ß 1 ·∂∫∑’Ë®”‡æ“–°—∫
æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘® 3 æ—π∏ÿå ®“° DNA ®”π«π 4 µ—«Õ¬à“ß ‰¥â·°à  ≈– ÿ¡“≈’  ≈–‡π‘π«ß  ≈–À¡âÕ
‡æ»ºŸâ ·≈– ≈–À¡âÕ‡æ»‡¡’¬‡∑à“π—Èπ ·µàº≈®“°°“√«‘®—¬π’Èæ∫«à“ PCR product ¢π“¥ª√–¡“≥ 380 §Ÿà‡∫ 
π’Èª√“°Ø„πæ◊™ °ÿ≈√–°”∑—Èß∑’Ë‡ªìπæ—π∏ÿå‡»√…∞°‘® ·≈–∑’Ë‰¡à„™àæ—π∏ÿå‡»√…∞°‘®∑—Èß 5 æ—π∏ÿå ¥—ßπ—Èπ·∂∫ DNA
¥—ß°≈à“«π’È®÷ß‰¡à “¡“√∂„™â®”·π°æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®ÕÕ°®“°æ—π∏ÿåÕ◊ËπÊ ‰¥â

Õ¬à“ß‰√°Á¥’ °“√«‘®—¬π’È¬—ß„Àâº≈∑’Ëπà“ π„®‡ªìπ repetitive SCAR ÷́Ëß‡°‘¥®“°°“√∑’Ë§Ÿà¢Õß
SCAR primer ‡¢â“®—∫„π∫√‘‡«≥Õ◊Ëπ¢Õß®’‚π¡ ´÷Ëß‰¡à„™à∫√‘‡«≥∑’Ë¡’°“√ÕÕ°·∫∫ SCAR primer µ—Èß·µà‡√‘Ë¡
·√° ·µàº≈¢Õß repetitive SCAR ´÷Ëß„Àâ·∂∫ DNA ¢π“¥ª√–¡“≥ 220 §Ÿà‡∫ π—Èπ¡’§«“¡®”‡æ“–µàÕ
æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®∑—Èß 3 æ—π∏ÿå ‰¥â·°à  ≈– ÿ¡“≈’  ≈–‡π‘π«ß ·≈– ≈–À¡âÕ ¥—ßπ—Èπ·∂∫ DNA
¥—ß°≈à“«π’È “¡“√∂„™â‡ªìπ‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈„π°“√®”·π°æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®ÕÕ°®“°æ—π∏ÿåÕ◊ËπÊ ‰¥â

πÕ°®“°π’È¬—ß‰¥âº≈ repetitive SCAR Õ’° 1 µ”·Àπàß ´÷Ëß„Àâ·∂∫ DNA ¢π“¥ª√–¡“≥
410 §Ÿà‡∫ ∑’Ë¡’§«“¡®”‡æ“–µàÕ ≈–À¡âÕ‡æ»‡¡’¬‡∑à“π—Èπ ®÷ß “¡“√∂„™â‡ªìπ‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈„π°“√®”·π°
 ≈–À¡âÕ‡æ»‡¡’¬ÕÕ°®“° ≈–À¡âÕ‡æ»ºŸâ ·≈–„π‡™‘ß¡Ÿ≈§à“∑“ß‡»√…∞°‘® ‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈π’È¬—ß “¡“√∂
„™â®”·π° ≈–À¡âÕ‡æ»‡¡’¬ÕÕ°®“°æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®‡æ»‡¡’¬Õ◊ËπÊ ‰¥â·°à  ≈– ÿ¡“≈’∑’Ë¡’¡Ÿ≈§à“∑“ß
‡»√…∞°‘® Ÿß ÿ¥ ·≈– ≈–‡π‘π«ß∑’Ë¡’¡Ÿ≈§à“∑“ß‡»√…∞°‘®µË” ÿ¥‰¥â

®“°°“√ª√–¬ÿ°µå„™â SCAR marker °—∫æ◊™ °ÿ≈√–°”∑—Èß 5 æ—π∏ÿå „π¿“§ π“¡ æ∫«à“ ‰¥âº≈∑’Ë
∂Ÿ°µâÕß·≈–·¡àπ¬”°—∫µ—«Õ¬à“ß„π¿“§ π“¡∑—ÈßÀ¡¥ 80 µ—«Õ¬à“ß ®÷ß “¡“√∂¬◊π¬—π‰¥â«à“ SCAR marker
∑’Ë‰¥â®“°°“√«‘®—¬„π§√—Èßπ’È¡’§«“¡®”‡æ“– Ÿß∂÷ß 100%

πÕ°®“°π’Èº≈¢Õß°“√»÷°…“‡æ◊ËÕ®”·π°æ◊™ °ÿ≈√–°”æ—π∏ÿå‡»√…∞°‘®®“°®—ßÀ«—¥®—π∑∫ÿ√’„π§√—Èßπ’È¬—ß‰¥â
„Àâ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ®“°º≈¢Õß RAPD primer ∑’Ë· ¥ß·∂∫ DNA ∑’Ë·µ°µà“ß°—π√–À«à“ß ≈– ÿ¡“≈’·≈– ≈–
‡π‘π«ß ´÷Ëß§«√¡’°“√æ—≤π“ SCAR marker µàÕ‰ª ·≈–πÕ°®“°§«“¡æ¬“¬“¡„π°“√®”·π°æ—π∏ÿå¢Õßæ◊™„π
 °ÿ≈π’È ºŸâ«‘®—¬¬—ß‰¥â¥”‡π‘π°“√∑¥≈ÕßÕ¬à“ßµàÕ‡π◊ËÕß‡æ◊ËÕ§âπÀ“‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈∑’Ë¡’§«“¡®”‡æ“–µàÕ‡æ»
¢Õßæ◊™ °ÿ≈√–°”æ—π∏ÿåµà“ßÊ ∑’Ë„™â„π°“√»÷°…“Õ’°¥â«¬
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