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Abstract
Phongdara, A., Hualkasin, W., Wanna, W., Chanumpai, A. and Chotigeat, W.

Species identification of white shrimps Litopenaeus vannamei and other

Penaeus sp. by using PCR-RFLP of Cytochrome Oxidase Subunit I

(COI) gene
Songklanakarin J. Sci. Technol., 2004, 26(4) : 467-478

The morphology of imported white shrimp (Litopenaeus vannamei) is similar to other native white

shrimp of the Thai peninsula (Penaeus merguiensis, Penaeus silasi and Penaeus indicus) and could not be

separated clearly in the juvenile stage. It causes the mixture of them in the culture pond leading to problems

on the farm. This work identified the different pattern of cytochrome oxidase subunit I (COI) gene in mito-

chondrial DNA (mtDNA) of 7 species (Litopenaeus vannamei, Penaeus merguiensis, Penaeus indicus, Penaeus
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silasi, Penaeus monodon, Penaeus semisalcatus and Metapenaeus sp.) using PCR-RFLP technique. The COI

gene fragment was amplified by PCR method and subsequently cleaved by restriction enzyme, RsaI, pro-

viding specific bands, 282 bp and 526 bp in L. vannamei, 300 and 582 bp in P. silasi, 295 bp and 555 bp in

P. monodon, 376 bp and 524 bp in P. semisulcatus, and 100 bp and 800 bp in Metapenaeus sp; four specific

bands, 142 bp, 152 bp, 240 bp and 360 bp in P. merguiensis and 282 bp, 248 bp and 334 bp in P. indicus. This

method can be applied to identify and clearly separate the pacific white shrimp (L. vannamei) from other

morphologically similar species and distant species.

Key words : PCR-RFLP, white shrimp, mtDNA, COI
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°ÿâß¢“«·ª´‘øî° Litopenaeus vannamei ‡ªìπ°ÿâßπ”‡¢â“∑’Ë¡’≈—°…≥–∑“ß —≥∞“π«‘∑¬“§≈â“¬°—∫°ÿâß¢“«æ◊Èπ‡¡◊Õß

„ππà“ππÈ”‰∑¬ (Penaeus merguiensis, Penaeus silasi ·≈– Penaeus indicus) ·≈–‰¡à “¡“√∂·¬°§«“¡·µ°µà“ß‰¥â

Õ¬à“ß™—¥‡®π„π√–¬–µ—«ÕàÕπ ´÷Ëß‡ªìπ “‡Àµÿ„Àâ‡°‘¥°“√ª≈Õ¡ªπ¢÷Èπ„π∫àÕ‡≈’È¬ß·≈– √â“ßªí≠À“„Àâ°—∫ø“√å¡‡æ“–‡≈’È¬ß

ß“π«‘®—¬π’È‰¥âæ—≤π“«‘∏’°“√®”·π°°ÿâß®”π«π 7 ™π‘¥ (Litopenaeus vannamei, Penaeus merguiensis, Penaeus indicus,

Penaeus silasi, Penaeus monodon, Penaeus semisalcatus ·≈– Metapenaeus sp.) ‚¥¬Õ“»—¬·∫∫·ºπ¥’‡ÕÁπ‡Õ

∑’Ëµà“ß°—π¢Õß¬’π Cytochrome oxidase subunit I (COI) ´÷Ëß‡ªìπ¬’π∫π mitochondria ¥â«¬‡∑§π‘§ PCR-RFLP

¥’‡ÕÁπ‡Õ¢Õß¬’π COI ∂Ÿ°‡æ‘Ë¡®”π«π¥â«¬«‘∏’ PCR ·≈â«µ—¥¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“– RsaI ∑”„Àâ‰¥â·∫∫·ºπ· ¥ß

§«“¡·µ°µà“ß¢Õß·∂∫∑’Ë¡’§«“¡®”‡æ“–„π·µà≈– “¬æ—π∏ÿå ‰¥â·°à ·∂∫®”‡æ“– 282 bp ·≈– 526 bp ¢Õß L. vannamei,

300 bp ·≈– 582 bp ¢Õß P. silasi, 295 bp ·≈– 555 bp ¢Õß P. monodon, 376 bp ·≈– 524 bp ¢Õß P.

semisulcatus, 100 bp ·≈– 800 bp ¢Õß Metapenaeus sp., ·∂∫®”‡æ“– 4 ¢π“¥§◊Õ 142 bp, 152 bp, 240 bp ·≈–

360 bp ¢Õß P. merguiensis ·≈–·∂∫®”‡æ“– 282 bp, 248 bp ·≈– 334 bp ¢Õß P. indicus  «‘∏’°“√π’È “¡“√∂„™â

„π°“√®”·π°°ÿâß¢“« (L. vannamei) ÕÕ°®“°°ÿâß™π‘¥Õ◊Ëπ∑’Ë¡’≈—°…≥–∑“ß —≥∞“π«‘∑¬“∑—Èß∑’Ë§≈â“¬§≈÷ß·≈–·µ°µà“ß°—π

‰¥âÕ¬à“ß™—¥‡®π

°“√‡≈’È¬ß°ÿâß„πª√–‡∑»‰∑¬‰¥â∂Ÿ°æ—≤π“Õ¬à“ßµàÕ‡π◊ËÕß
®–‡ÀÁπ‰¥â«à“πÕ°‡Àπ◊Õ‰ª®“°°“√‡≈’È¬ß°ÿâß°ÿ≈“¥”·≈â« °Á¬—ß
¡’°“√‡≈’È¬ß°ÿâß™π‘¥Õ◊ËπÕ’°À≈“¬™π‘¥ ∑—Èßπ’È‡æ√“–°“√‡≈’È¬ß°ÿâß
‡æ’¬ß™π‘¥‡¥’¬«Õ“®°àÕ„Àâ‡°‘¥ªí≠À“Õ◊ËπÊ µ“¡¡“‚¥¬‡©æ“–
‡√◊ËÕß¢Õß‚√§√–∫“¥  ªí®®ÿ∫—π¬—ßæ∫«à“°ÿâß°ÿ≈“¥”Õ¬Ÿà„π™à«ß
«‘°ƒµ‘∑—Èß¥â“π√“§“  µ≈“¥  ·≈–ªí≠À“‡√◊ËÕß “√µ°§â“ß
‡°…µ√°√®÷ß‰¥âÀ“∑“ß‡≈◊Õ°Õ◊Ëπ‡™àπÀ—π¡“‡≈’È¬ß°ÿâß¢“«·ª ‘́øî°
´÷Ëß‡ªìπ°ÿâßµà“ß∂‘Ëπ∑’Ëπ”‡¢â“¡“®“°·∂∫∑«’ªÕ‡¡√‘°“‡Àπ◊Õ
¡’™◊ËÕ‡√’¬°∑“ß«‘∑¬“»“ µ√å«à“ Litopenaeus vannamei

‡ªìπ°ÿâß∑’Ë‡≈’È¬ß‰¥â∑—Èß√–∫∫∏√√¡™“µ‘·≈–√–∫∫°÷ËßÀπ“·πàπ
≈—°…≥–æ‘‡»…¢Õß°ÿâß™π‘¥π’È§◊Õ “¡“√∂ √â“ß§«“¡§ÿâπ‡§¬
À√◊Õª√—∫≈—°…≥–π‘ —¬¿“¬„µâ√–∫∫°“√‡æ“–‡≈’È¬ß‰¥â¥’
 “¡“√∂∑”°“√‡æ“–‡≈’È¬ß‰¥â∑—Èß„π∫√‘‡«≥æ◊Èπ∑’Ë™“¬Ωíòß À√◊Õ
∫√‘‡«≥æ◊Èπ∑’Ë∑’Ë¡’§«“¡‡§Á¡µË”  “‡ÀµÿÀ≈—°∑’Ë∑”„Àâ‡ªìπ∑’Ëπ‘¬¡
„π°“√‡æ“–‡≈’È¬ß¢Õß‡°…µ√°√‰∑¬§◊Õ‡ªìπ “¬æ—π∏ÿå¥’ºà“π
°“√§—¥ √√¡“®π·πà„®«à“‚µ‡√Á« „Àâº≈¥’ ·≈–¡’µ≈“¥∑—Ë«‚≈°
∑’Ë¡’§«“¡µâÕß°“√ Ÿß ‚¥¬‡©æ“–µ≈“¥Õ’¬Ÿ·≈–Õ‡¡√‘°“ ∑”„Àâ
‡æ‘Ë¡√“¬‰¥â„Àâ°—∫‡°…µ√°√ ∂÷ß·¡â«à“≈Ÿ°°ÿâß¢“«·ª´‘øî°®–¡’
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Õ¡√√—µπå  æß»å¥“√“ ·≈–§≥–469

√“§“·æß°«à“≈Ÿ°°ÿâß°ÿ≈“¥” ·µà§à“„™â®à“¬„π‡√◊ËÕß¢ÕßÕ“À“√
 “√‡§¡’ ·≈–¬“µà“ßÊ „™âπâÕ¬¡“°‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°ÿâß
°ÿ≈“¥”

 à«π°ÿâß¢“«∑âÕß∂‘Ëπ∑’Ë¡’Õ¬Ÿà·∂∫‡Õ‡™’¬·ª´‘øî°´÷Ëß√«¡
ª√–‡∑»‰∑¬¥â«¬π—Èπ·∫àßÕÕ°‡ªìπ 4 ™π‘¥§◊Õ Penaeus

merguiensis, P. indicus, P. silasi ·≈– P. penicillatus

®“°√“¬ß“π°“√ ”√«®„πª√–‡∑»‰∑¬‚¥¬ Chaitiamvong

·≈– Supongpan (1992) ·≈– Õ¡√√—µπå ·≈–§≥– (2546)

æ∫«à“°ÿâß¢“«„πª√–‡∑»‰∑¬ à«π¡“°‡ªìπ P. merguiensis

·≈– P. silasi ‚¥¬æ∫™π‘¥·√°‡ªìπ®”π«π¡“° °ÿâß∑—Èß Õß
™π‘¥¡’≈—°…≥–∑“ß —≥∞“π«‘∑¬“„°≈â‡§’¬ß°—π À“°¥ŸÕ¬à“ß
º‘«‡º‘π®–‰¡à “¡“√∂·¬°ÕÕ°®“°°—π‰¥â‡≈¬ °“√‡√’¬°™◊ËÕ
 “¡—≠¢Õß P. merguiensis „πª√–‡∑»‰∑¬§◊Õ°ÿâß·™∫ä«¬
·µàµà“ßª√–‡∑»‡√’¬° banana shrimp À√◊Õ °ÿâß°≈â«¬
°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß°ÿâß·™∫ä«¬·≈–°ÿâß¢“«·ª´‘øî° L.

vannamei ·¡â≈—°…≥–µ—«‡µÁ¡«—¬®–¡’§«“¡·µ°µà“ß°—πÕ¬à“ß
™—¥‡®π  ·µà°“√·¬°§«“¡·µ°µà“ß¢Õßµ—«ÕàÕπ (larvae)

°≈—∫∑”‰¥â¬“°  §«“¡‰¡à™—¥‡®π¢Õß°“√®”·π°‚¥¬„™â«‘∏’
µ√«® Õ∫√Ÿª√à“ß¢Õßµ—«ÕàÕπ°ÿâßπ’È¬—ß√«¡‰ª∂÷ß°“√·¬°
√–À«à“ß°ÿâß™π‘¥Õ◊ËπÊ ∑’Ë ”§—≠Õ’° ‡™àπ °ÿâß°ÿ≈“¥”·≈–°ÿâß°ÿ≈“
≈“¬ ‡ªìπµâπ  ®÷ß°àÕ„Àâ‡°‘¥ªí≠À“°“√ª≈Õ¡ªπ¢Õß≈Ÿ°°ÿâß∑’Ë
π”¡“‡æ“–‡≈’È¬ß ∑”„ÀâºŸâ‡≈’È¬ß Ÿ≠‡ ’¬∑—Èß‡«≈“·≈–ß∫ª√–¡“≥
‡æ√“–°ÿâß·µà≈–™π‘¥µâÕß°“√«‘∏’°“√‡æ“–‡≈’È¬ß∑’Ëµà“ß°—π
®“°ªí≠À“¥—ß°≈à“«¢â“ßµâπºŸâ«‘®—¬®÷ß‰¥âæ—≤π“«‘∏’µ√«®∑“ß
‚¡‡≈°ÿ≈‡æ◊ËÕ®”·π°°°ÿâß™π‘¥µà“ßÊ ¢÷Èπ ‚¥¬¬’π∑’Ë π„® ‰¥â·°à
cytochrome oxidase subunit I (COI) ‡π◊ËÕß®“°‡ªìπ¬’π
∑’Ë¡’√“¬ß“π°“√‡√’¬ß≈”¥—∫‡∫ ·≈–°√¥Õ–¡‘‚π„π ‘Ëß¡’™’«‘µ
µà“ßÊ ¡“°¡“¬ (Morlais and Severson, 2002; Wilson

et al., 2000)  ·≈–‡ªìπ¬’π∑’Ëπ‘¬¡»÷°…“°—π¡“°„π·ßà¢Õß
°“√®”·π°™π‘¥  “¬æ—π∏ÿå ·≈–»÷°…“‚§√ß √â“ßª√–™“°√
¢Õß ‘Ëß¡’™’«‘µª√–‡¿∑µà“ßÊ  (Baldwin et al., 1998;

Gusmão et al., 2000;  Stahls and Nyblom, 2000)

¬’π COI π’Èæ∫∑—Èß„ππ‘«‡§≈’¬  (nuclear DNA) ·≈–
‰¡‚µ§Õπ‡¥√’¬ (mitochondrial DNA) „π‰¡‚µ§Õπ‡¥√’¬
¬’π COI ‡ªìπ¬’π¢Õß‡Õπ‰´¡å∑’Ë¡’™◊ËÕ«à“ cytochrome c

oxidase subunit I ´÷Ëß‡ªìπ‡Õπ‰´¡åµ—« ÿ¥∑â“¬¢Õß°√–∫«π
°“√¢π àßÕ‘‡≈§µ√Õπ (electron transport chain) ¿“¬„π
‰¡‚µ§Õπ‡¥√’¬ (Saraste, 1990)  °“√∑’Ëπ—°«‘®—¬π”¢âÕ¡Ÿ≈

¢Õß mitochondrial COI ¡“„™âß“π‡æ√“– “¡“√∂∑”°“√
∑¥≈Õß‰¥âßà“¬‡π◊ËÕß®“°‰¡‚µ§Õπ‡¥√’¬‡ªìπÕÕ√å‡‡°‡π≈∑’Ë¡’
®”π«πÀπà«¬¡“°°«à“ 1000 Àπà«¬µàÕ 1 ‡´≈≈å ®”π«π
Àπà«¬ (copy number) ¢Õß¬’π COI ®÷ß¡“°µ“¡ ∑”„Àâ
°“√‡æ‘Ë¡®”π«π¢Õß¬’π¥â«¬«‘∏’ polymerase chain re-

action (PCR) ∑”‰¥âßà“¬ πÕ°®“°π—Èπ¬—ß‡ªìπ¬’ππ’È¡’≈”¥—∫
¢Õß°√¥Õ–¡‘‚π∑’Ë§ß∑’Ë (¡’°“√‡ª≈’Ë¬π·ª≈ß≈”¥—∫¢Õß°√¥
Õ–¡‘‚ππâÕ¬¡“°) ·µà¡’§«“¡À≈“°À≈“¬¢Õß≈”¥—∫‡∫  Ÿß
(Seraste, 1990; Gennis, 1992) ‡À¡“– ”À√—∫‡ª√’¬∫
‡∑’¬∫ ‘Ëß¡’™’«‘µ∑’Ë¡’‡≈◊Õ¥™‘¥ (closely related species)

„π°“√∑¥≈Õßπ’È§≥–ºŸâ«‘®—¬ π„®»÷°…“¬’π COI ‡æ◊ËÕ
„™â„π°“√·¬°°ÿâß™π‘¥µà“ßÊ ÕÕ°®“°°—π‚¥¬Õ“»—¬‡∑§π‘§
PCR-RFLP ´÷Ëß‡ªìπ«‘∏’∑’Ë –¥«°·≈–√«¥‡√Á« ‰¡àµâÕßÕ“»—¬
§«“¡™”π“≠¥â“π —≥∞“π«‘∑¬“·≈– “¡“√∂µ√«® Õ∫
µ—«Õ¬à“ß‰¥â§√—Èß≈–®”π«π¡“° ·¡â®–¡’¢âÕ®”°—¥„π¥â“π§à“
„™â®à“¬∑’ËµâÕß„™â “√‡§¡’́ ÷Ëß‡ªìπ‡Õπ‰´¡å√“§“·æß ·µàªí®®ÿ∫—π
°Á “¡“√∂≈¥µâπ∑ÿπ‚¥¬Õ“®„™â‡Õπ‰´¡å∑’Ëº≈‘µ‡Õß„πÀâÕß
ªØ‘∫—µ‘°“√‰¡àµâÕßπ”‡¢â“®“°µà“ßª√–‡∑» Õ’°∑—Èß‡∑§π‘§°“√
 °—¥¥’‡ÕÁπ‡Õ·≈–‡∑§π‘§ª√–°Õ∫Õ◊ËπÊ µ≈Õ¥®π‡§√◊ËÕß¡◊Õ
‰¥â∂Ÿ°æ—≤π“‰ª¡“°æ√âÕ¡∑’Ë®–π”‰ª„™â„πÀâÕßªØ‘∫—µ‘°“√
‡≈Á°Ê ‰¥â

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

1. µ—«Õ¬à“ß°ÿâß

µ—«Õ¬à“ß°ÿâß‚µ‡µÁ¡«—¬ 7  “¬æ—π∏ÿå‰¥â¡“®“°·À≈àß
µà“ßÊ ¥—ßµàÕ‰ªπ’È  P. merguiensis,  P. monodon,  P.

semisalcatus  ®“° ®. ß¢≈“,  P.  indicus  ®“°  South

Africa, P. silasi ®“° ®.π§√»√’∏√√¡√“™, Metapenaues

sp. ®“° ®. ß¢≈“ ·≈– L. vannamei ®“° ∂“π’‡æ“–‡≈’È¬ß
 —µ«åπÈ”™“¬Ωíòß ®.µ√—ß

2. µ√«® Õ∫∑“ß —≥∞“π«‘∑¬“

π”µ—«Õ¬à“ß°ÿâß¡“·¬°™π‘¥¥â«¬°“√¥Ÿ√Ÿª —≥∞“πµ“¡
«‘∏’¢Õß Grey ·≈–§≥– (1983) ·≈– Carpenter ·≈–
Niem (1998) ‚¥¬µ√«® Õ∫≈—°…≥–¢Õß§“√“‡ª  (cara-

pace), °√’ (rostrum),  —π°√’ (rostral crest), √àÕß∫π
§“√“‡ª  (adrosal carina) ·≈–¢“§Ÿà∑’Ë “¡ (third maxil-
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leped) ‡æ◊ËÕ·¬°™π‘¥¢Õß°ÿâß„Àâ∂Ÿ°µâÕß

3. °“√ °—¥¥’‡ÕÁπ‡Õ

 °—¥¥’‡ÕÁπ‡Õ (Total genomic DNA) ®“°‡π◊ÈÕ‡¬◊ËÕ
°ÿâß‚¥¬µ—¥ à«π¢Õß°≈â“¡‡π◊ÈÕπ”¡“ —∫„Àâ≈–‡Õ’¬¥„π “√
≈–≈“¬∫—ø‡øÕ√å ∑’Ë¡’ 100 mM EDTA, 10 mM Tris (pH

7.5), 1% SDS ·≈– 1 µg/ml Proteinase K ∫à¡∑’Ë 55ºC

‡ªìπ‡«≈“ 2 ™¡. ·≈â«π” “√≈–≈“¬‰ª °—¥¥’‡ÕÁπ‡ÕµàÕ¥â«¬
phenol/chloroform/isoamyl alcohol (25:24:1) 2 §√—Èß
π”‡©æ“– à«π„ ‰ªµ°µ–°Õπ¥’‡ÕÁπ‡Õ¥â«¬‡°≈◊Õ 3M

NaOAc ·≈– 95% ethanol ·≈â«≈â“ßµ–°Õπ„Àâ –Õ“¥¥â«¬
70% ethanol ª≈àÕ¬„Àâµ–°Õπ·Àâß·≈â«≈–≈“¬µ–°Õπ
¥’‡ÕÁπ‡Õ¥â«¬πÈ”°≈—Ëπ∫√‘ ÿ∑∏‘Ï

4. °“√‡æ‘Ë¡®”π«π¥’‡ÕÁπ‡Õ¢Õß¬’π Cytochrome oxidase

subunit I (COI)

∑”°“√‡æ‘Ë¡®”π«π¥’‡ÕÁπ‡Õ¢Õß COI ´÷Ëß®–¡’¢π“¥
ª√–¡“≥ 900 bp ¥â«¬«‘∏’ PCR ‚¥¬„™â¥’‡ÕÁπ‡Õ 50-100

ng „πªØ‘°‘√‘¬“ 25 µl ´÷Ëßª√–°Õ∫¥â«¬ 200 µM dNTPs,

1.5 mM MgCl
2
, 1 unit ¢Õß Taq DNA polymerase

·≈– COI primer ∑’Ë¡’§«“¡‡¢â¡¢âπ 0.25 µM ·≈â«ª√—∫
ª√‘¡“µ√¥â«¬πÈ”°≈—Ëπ∫√‘ ÿ∑∏‘Ï∑’Ëºà“π°“√¶à“‡™◊ÈÕ·≈â« ≈”¥—∫
‡∫ ¢Õß COI primer §◊Õ mtD8: 5'- CAA CAT TTA

TTT TGA TTT TTT GG-3' ·≈– mtD12: 5'-TCC AAT

GCA CTA ATC TGC CAT ATT A-3' (Simon et al.,

1994)  ”À√—∫‚ª√·°√¡°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õª√–°Õ∫
¥â«¬ 95ºC π“π 4 π“∑’ ®”π«π 1 √Õ∫, 94ºC π“π 30

«‘π“∑’, 45ºC π“π 30 «‘π“∑’ ·≈– 72ºC π“π 30 «‘π“∑’
®”π«π 35 √Õ∫ ·≈–µ“¡¥â«¬ 72ºC π“π 10 π“∑’ ®”π«π
1 √Õ∫ ‡¡◊ËÕ§√∫‡«≈“π”¥’‡ÕÁπ‡Õ∑’Ë‰¥â¡“µ√«® Õ∫¥â«¬ 1.8%

agarose  gel  electrophoresis  ‚¥¬„™â  100  bp  DNA

ladder (Promega) ‡ªìπ standard marker

5. °“√‡ª√’¬∫‡∑’¬∫≈”¥—∫‡∫ ¢Õß Cytochrome oxidase

subunit I (COI) ·≈–°“√ √â“ß Phylogenetic tree

π”¥’‡ÕÁπ‡Õ∑’Ë‰¥â‰ªÀ“≈”¥—∫‡∫ ‚¥¬ Applied Bio-

systems 377 sequencer (Perkin-Elmer, Norwalk,

CT, USA) ·≈â«π”≈”¥—∫‡∫ ∑’Ë‰¥â¡“‡ª√’¬∫‡∑’¬∫°—π‚¥¬„™â

‚ª√·°√¡ Clustal W (Thompson et al., 1994) ‡æ◊ËÕÀ“
‡Õπ‰´¡åµ—¥®”‡æ“–∑’Ë “¡“√∂·¬°™π‘¥¢Õß°ÿâß‰¥â ®“°π—Èπ
À“§«“¡ —¡æ—π∏å¢Õßµ—«Õ¬à“ß∑—ÈßÀ¡¥®“°≈”¥—∫‡∫ ‚¥¬
°“√ √â“ß phylogenetic tree ¥â«¬«‘∏’°“√À“√–¬–Àà“ß∑“ß
æ—π∏ÿ°√√¡µ“¡«‘∏’  Kimura’s  two-parameter  model

(Kimura, 1980) ·≈– neighbor-joining ¥â«¬‚ª√·°√¡
PHYLIP package (Felsenstein, 1993)

6. °“√µ—¥ COI DNA ¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“–

π”¥’‡ÕÁπ‡Õ∑’Ë‰¥â®“°°“√∑” PCR ¡“µ—¥¥â«¬‡Õπ‰´¡å
µ—¥®”‡æ“– RsaI (GTAC) ‚¥¬„™â¥’‡ÕÁπ‡Õª√‘¡“≥ 1-2 µg,

‡Õπ‰´¡å 1-5 units ∫à¡∑’Ë 37ºC ‡ªìπ‡«≈“ 1-3 ™—Ë«‚¡ß ·≈â«
π”‰ª«‘‡§√“–Àå¥â«¬ 2% agarose gel electrophoresis

º≈°“√∑¥≈Õß

°“√µ√«® Õ∫ —≥∞“π«‘∑¬“¢Õßµ—«Õ¬à“ß

°ÿâß “¬æ—π∏ÿåµà“ßÊ ∑’Ë∑√“∫™π‘¥·πàπÕπ·≈–∂Ÿ°„™â
‡ªìπµ—«Õ¬à“ß¡“µ√∞“π„π°“√∑¥≈Õß‰¥â®“°ß“π«‘®—¬¢Õß
Hualkasin ·≈–§≥– (2003) ´÷ËßºŸâ«‘®—¬‰¥â ”√«®µ—«Õ¬à“ß
°ÿâß®”π«π¡“° (237 µ—«Õ¬à“ß) ®“°Õà“«‰∑¬·≈–∑–‡≈
Õ—π¥“¡—π §—¥‡≈◊Õ°µ—«Õ¬à“ß∑’Ë¡’≈—°…≥–µ√ßµ“¡«‘∏’°“√·¬°
™π‘¥¢Õß°ÿâß Penaeus §◊Õ µ√«® Õ∫‡æ» ≈—°…≥– cara-

pace, rostrum, rostral crest, adrosal carina ·≈– third

maxilleped  „π∑’Ë ÿ¥‰¥âµ—«Õ¬à“ß∑’Ë¡’≈—°…≥–µ“¡µâÕß°“√
÷́Ëß·¬°™π‘¥‰¥â‡ªìπ P. merguiensis,  P. silasi,  P.

semisalcatus, P. monodon ·≈– Metapenaeus sp. ·µà
‰¡àæ∫µ—«Õ¬à“ß∑’Ë‡ªìπ P. indicus ·≈– P. penicillatus ®÷ß
¢ÕÕπÿ‡§√“–Àåµ—«Õ¬à“ß¥’‡ÕÁπ‡Õ¢Õß P. indicus ®“° South

Africa    ”À√—∫µ—«Õ¬à“ß°ÿâß L. vannamei ‰¥â√—∫§«“¡
Õπÿ‡§√“–Àå¡“®“° ∂“π’‡æ“–‡≈’È¬ß —µ«åπÈ”™“¬Ωíòß ®.µ√—ß

°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ¢Õß¬’π COI

‡¡◊ËÕ„™â  primer  mtD8-mtD12  ‡æ‘Ë¡®”π«π¬’π
COI °—∫µ—«Õ¬à“ß∑—Èß 7 ™π‘¥ æ∫«à“‰¥âº≈º≈‘µ PCR (PCR

product) ∑’Ë¡’¢π“¥„°≈â‡§’¬ß°—π§◊Õ ª√–¡“≥ 900 bp

(Table 1) ‚¥¬¢π“¥¢Õß¥’‡ÕÁπ‡Õ∑’Ë‰¥â®“°°ÿâß·µà≈–™π‘¥
¡’§«“¡·µ°µà“ß°—π‰¡à¡“° (ª√–¡“≥ 20-50 bp) ®÷ß‰¡à
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‡æ’¬ßæÕ∑’Ë®–·¬°§«“¡·µ°µà“ß¢Õß·µà≈–·∂∫®“°°—π‰¥â
™—¥‡®π¥â«¬ agarose gel electrophoresis ‡æ’¬ßÕ¬à“ß‡¥’¬«
‡æ◊ËÕ·°â‰¢ªí≠À“¥—ß°≈à“«®÷ßπ”º≈º≈‘µ¢Õß PCR ∑’Ë‰¥â‰ªÀ“
°“√‡√’¬ß≈”¥—∫‡∫ ·≈–µ—¥¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“–µàÕ‰ª

°“√‡√’¬ß≈”¥—∫‡∫ ¢Õß¬’π COI

‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈ ”À√—∫‡°Á∫‰«â„π∞“π¢âÕ¡Ÿ≈¢Õß®’‚π¡
·≈–‡æ◊ËÕÀ“‡Õπ‰´¡åµ—¥®”‡æ“–∑’Ë¡’§«“¡‡À¡“– ¡„π°“√
¬àÕ¬º≈º≈‘µ¢Õß PCR „Àâ‰¥â™‘Èπ à«π¥’‡ÕÁπ‡Õ¢π“¥µà“ßÊ ∑’Ë
 “¡“√∂·¬°™π‘¥¢Õß°ÿâß‰¥â ®÷ßπ”º≈º≈‘µ PCR ¢Õß¬’π
COI ®“°µ—«Õ¬à“ß¢Õß P. merguiensis, P. indicus ·≈–
P. silasi ‰ªÀ“°“√‡√’¬ß≈”¥—∫‡∫  (¢âÕ¡Ÿ≈°“√‡√’¬ß≈”¥—∫
‡∫ ¢Õßµ—«Õ¬à“ßÕ◊Ëπ∑’Ë‡À≈◊Õ “¡“√∂π”¡“‰¥â®“° GenBank)
º≈°“√‡√’¬ß≈”¥—∫‡∫ ¢Õßµ—«Õ¬à“ß∑—Èß 7 ™π‘¥  “¡“√∂π”
¡“‡ª√’¬∫‡∑’¬∫√–À«à“ß™π‘¥‰¥â¥—ß· ¥ß„π Figure 1 ·≈–
 √â“ß‡ªìπ phylogenetic tree ¥—ß Figure 2 ®“°°“√‡√’¬ß
≈”¥—∫‡∫ ∑’Ë‰¥â‡¡◊ËÕπ”‰ª„™âÀ“µ”·Àπàß∑’Ë “¡“√∂∂Ÿ°µ—¥¥â«¬
‡Õπ‰´¡åµ—¥®”‡æ“–™π‘¥µà“ßÊ  æ∫«à“À“°µ—¥¥â«¬ RsaI

 “¡“√∂„™â·¬°™π‘¥¢Õß°ÿâß∑—Èß 7 ™π‘¥‰¥â

°“√µ—¥º≈º≈‘µ  PCR  ¢Õß¬’π  COI  ¥â«¬‡Õπ‰´¡åµ—¥

®”‡æ“– RsaI

º≈º≈‘µ PCR ¢Õß¬’π COI ∂Ÿ°∑”„Àâ∫√‘ ÿ∑∏‘Ï·≈â«
π”‰ªµ—¥¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“– RsaI ®“°π—Èπ™‘Èπ à«π
¢Õß¥’‡ÕÁπ‡Õ¢π“¥µà“ßÊ °—π∂Ÿ°·¬°¥â«¬ 2% agarose gel

electrophoresis º≈°“√∑¥≈Õß· ¥ß„π Table 1 ·≈–

Figure 3 æ∫«à“°ÿâß¢“«·ª´‘øî° L. vannamei ‡¡◊ËÕµ—¥¥â«¬
RsaI ‰¥â¥’‡ÕÁπ‡Õ¢π“¥ 282 bp ·≈– 526 bp ¢≥–∑’Ë°ÿâß
¢“«·™∫ä«¬§◊Õ P. silasi, P. merguiensis ·≈– P. indicus

‰¥â™‘Èπ à«π¥’‡ÕÁπ‡Õ 2 ™‘Èπ, 4 ™‘Èπ ·≈– 4 ™‘Èπ µ“¡≈”¥—∫§◊Õ
¢π“¥ 300 bp ·≈– 582 bp (P. silasi), ¢π“¥ 142 bp,

152 bp, 240 bp ·≈– 360 bp (P. merguiensis) ·≈–
¢π“¥ 12 bp, 248 bp, 282 bp ·≈– 334 bp (P. indicus)

 ”À√—∫ P. merguiensis ·≈– P. indicus „π Figure 3

æ∫™‘Èπ à«π¥’‡ÕÁπ‡Õ 3 ™‘Èπ·∑π∑’Ë®–‡ªìπ 4 ™‘Èπ¥—ß√“¬ß“π
„π Table 1 ‡π◊ËÕß®“°¥’‡ÕÁπ‡Õ¢π“¥ 142 bp ·≈– 152 bp

¢Õß P. merguiensis ¡’§«“¡„°≈â‡§’¬ß°—π¡“°‰¡à “¡“√∂
·¬°®“°°—π‰¥â¥â«¬ agarose gel electrophoresis ·µà
 “¡“√∂µ√«® Õ∫‰¥â¥â«¬ polyacrylamide gel electro-

phoresis (‰¡à‰¥â· ¥ßº≈)  ·≈–∑”πÕß‡¥’¬«°—π§◊Õ ‰¡à
 “¡“√∂¡Õß‡ÀÁπ¥’‡ÕÁπ‡Õ¢π“¥ 12 bp ¢Õß P. indicus ®“°
agarose gel ·µà∑’Ë‡√“∑√“∫«à“µ—¥‰¥â·∂∫¢π“¥π’È‡æ√“–
µ√«® Õ∫®“°º≈°“√‡√’¬ß≈”¥—∫¢Õßπ‘«§≈’‚Õ‰∑¥å   ”À√—∫
°ÿâß P. monodon, P. semisulcatus ·≈– Metapenaeus sp.

‡¡◊ËÕπ”º≈º≈‘µ PCR ´÷Ëß¡’¢π“¥∑’Ë„°≈â‡§’¬ß°—π¡“µ—¥¥â«¬
RsaI ®–‰¥â·∂∫¥’‡ÕÁπ‡ÕÕ¬à“ß≈– 2 ¢π“¥∑’Ë·µ°µà“ß°—π§◊Õ
‰¥â 295 bp ·≈– 555 bp „π P. monodon, 376 bp ·≈–
524 bp  ”À√—∫ P. semisulcatus ·≈– 100 bp ·≈– 800

bp  ”À√—∫ Metapenaeus sp. ∑—Èßπ’È®–‡ÀÁπ«à“§«“¡·µ°
µà“ß¢Õß°“√‡√’¬ß≈”¥—∫‡∫ ¢Õß¬’π COI „π°ÿâß·µà≈–™π‘¥
∑”„Àâ‡°‘¥®ÿ¥µ—¥¢Õß RsaI ·µ°µà“ß°—π‰ª ·≈–‡√“ “¡“√∂
„™â§ÿ≥ ¡∫—µ‘‡™àππ’È„π°“√∑” PCR-RFLP ¢Õß COI ¥â«¬

Table 1. The summary of COI fragment cleaved by RsaI in each

species

Species PCR product of COI The expected DNA

(from primer mtD8-12) fragment size before

(bp) RsaI cleaving (bp)

P. silasi 900 300, 582
P. merguiensis 876 142, 152, 240, 360
P. indicus 876 282, 12, 248, 334
L. vannamei 900 282, 526,
P. monodon 850 295, 555
P. semisulcatus 900 376, 524
Metapenaeus sp. 900 100, 800
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Figure 1. The nucleotide sequence alignment of COI gene (558 bp) in P. silasi (Psilasi), P. merguiensis
(Pmer), P. indicus (Pindi), Metapenaeus affinis (MetaGB), P. semisulcatus (PsemiGB), P.
monodon (PmonoGB) and L. vannamei (PvanGB). (GB = sequences retrieved from GenBank

database)
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Figure 1.  continued
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L. vannamei

P. monodon

P. semisulcatus

Metapenaeus affinis

P. indicus

P. merguiensis

       _10 P. silasi

84
48

62

64

100

Figure 2. A neighbor-joining tree constructed from the percentage of sequence divergence

between pairs of COI sequences. The percent bootstrapping values (1000 replicates)

between branching groups are indicated. L. vannamei (PvanGB), P. monodon
(PmonoGB), P. semisulcatus (PsemiGB), Metapenaeus affinis (MetaGB), P. indicus
(Pindi), P. merguiensis (Pmer) and P. silasi (Psilasi). (GB = sequences retrieved

from GenBank database). _10 indicates the scaled branches phylogenetic tree:

lengths of branches are proportional to the number of molecular changes.

‡Õπ‰´¡å RsaI ·≈â«ª√“°Ø·∂∫¢Õß¥’‡ÕÁπ‡Õ∑’Ë‡ªìπ·∫∫·ºπ
∑’Ë·µ°µà“ß°—π·≈–∑”„Àâ®”·π°™π‘¥ÕÕ°®“°°—π‰¥â‚¥¬ßà“¬

«‘®“√≥å

PCR ‡ªìπ«‘∏’°“√∑’Ë –¥«°·≈–√«¥‡√Á« „™â ”À√—∫
‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ„πÀ≈Õ¥∑¥≈Õß ®–‡ÀÁπ«à“ªí®®ÿ∫—π«‘∏’
¥—ß°≈à“«‰¥â‡¢â“¡“¡’∫∑∫“∑µàÕ°“√µ√«®«‘‡§√“–Àå ‘Ëß¡’™’«‘µ
‰¡à«à“®–‡ªìπ°“√µ√«®À“™π‘¥¢Õß‰«√—  ®ÿ≈‘π∑√’¬å ‡™◊ÈÕ√“
æ◊™·≈– —µ«å  «‘∏’°“√π’È∂Ÿ°æ—≤π“„Àâ∑”‰¥âßà“¬¢÷Èπ‡ªìπ≈”¥—∫
µ≈Õ¥®π “√‡§¡’·≈–‡§√◊ËÕß¡◊Õ∑’Ë„™â°Á¡’√“§“∂Ÿ°≈ß ∑—Èßπ’È
‡π◊ËÕß®“°°“√∑” PCR πÕ°®“°®–‡ªìπ«‘∏’∑’Ë “¡“√∂ª√–¬ÿ°µå
„™â°—∫ß“πµà“ßÊ ‰¥âÀ≈“°À≈“¬·≈â«¬—ß∑”„Àâ‰¥â¢âÕ¡Ÿ≈¢Õß
 ‘Ëß¡’™’«‘µ‚¥¬≈–‡Õ’¬¥  “¡“√∂‡°Á∫‰«â‡ªìπ∞“π¢âÕ¡Ÿ≈ ”À√—∫
‡ª√’¬∫‡∑’¬∫·≈–‚¬ß§«“¡ —¡æ—π∏å¢Õß ‘Ëß¡’™’«‘µ ‡æ◊ËÕ»÷°…“
«‘«—≤π“°“√ °“√‡§≈◊ËÕπ∑’Ë °“√·æ√à°√–®“¬ °“√√–∫“¥ ·≈–

Õ◊ËπÊ ´÷ËßÕ“®‡ªìπª√–‚¬™πå‰¥â  (Taylor et al., 1996;

Flegel, 1999; Withyachumnarnkul, 1999; Thakur et

al., 2002; Linton et al., 2002; Cristescu et al., 2003)

„π∑’Ëπ’ÈºŸâ«‘®—¬‰¥âπ”«‘∏’°“√¡“æ—≤π“‡æ◊ËÕ„™â„π°“√®”·π°
™π‘¥¢Õß°ÿâß  ‡ªìπ∑’Ë∑√“∫°—π¥’«à“°“√‡æ“–‡≈’È¬ß°ÿâß‡ªìπß“π
‡°…µ√Õÿµ “À°√√¡∑’Ë¡’§«“¡ ”§—≠µàÕª√–‡∑»‰∑¬¡“°
·≈–¡Ÿ≈§à“°“√ àßÕÕ°¢Õß°ÿâß∑’Ë‡æ“–‡≈’È¬ß Ÿß‡ªìπÕ—π¥—∫Àπ÷Ëß
¢Õß‚≈° (ªï 2537-2538) ªí®®ÿ∫—π°“√‡æ“–‡≈’È¬ß¡‘‰¥â®”°—¥
‡æ’¬ß°“√‡≈’È¬ß°ÿâß°ÿ≈“¥”·µà‡°…µ√°√‰¥âÀ—π‰ª‡≈’È¬ß°ÿâß
™π‘¥µà“ßÊ À≈“°À≈“¬¢÷Èπ‚¥¬ à«π¡“° ‰¥â·°à °ÿâß„π«ß»å
Penaeus ∑—Èßπ’È¥â«¬‡Àµÿº≈∑“ß¥â“π°“√§â“ √“§“ ·≈–‡æ◊ËÕ
À≈’°‡≈’Ë¬ß°“√√–∫“¥¢Õß‚√§∑’Ë‡°‘¥®”‡æ“–°—∫°ÿâß™π‘¥„¥
™π‘¥Àπ÷Ëß ®÷ß∑”„Àâ‡°‘¥§«“¡®”‡ªìπ∑’ËµâÕßæ—≤π“ “¬æ—π∏ÿå
°ÿâß™π‘¥µà“ßÊ µ“¡¡“·≈–∑”„Àâ°“√®”·π°™π‘¥µâÕß‡ªìπ‰ª
Õ¬à“ß∂Ÿ°µâÕß ª°µ‘°“√®”·π°™π‘¥¢Õß°ÿâß “¡“√∂∑”‰¥â
‚¥¬µ√«® Õ∫ —≥∞“π«‘∑¬“®“°°ÿâß∑’Ë‚µ‡µÁ¡«—¬ ‡Õ° “√À√◊Õ
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¢âÕ¡Ÿ≈¥—ß°≈à“«‰¥â¡’°“√®—¥∑”‚¥¬π—° —≥∞“π«‘∑¬“ (Grey

et al., 1983; Chaitiamvong and Supongpan, 1992;

Carpenter and Niem, 1998) Õ¬à“ß‰√°Áµ“¡°“√µ√«® Õ∫
™π‘¥¢Õß ‘Ëß¡’™’«‘µ¥â«¬ —≥∞“π«‘∑¬“Õ¬à“ß‡¥’¬«°Á¡’¢âÕ®”°—¥
‡¡◊ËÕ ‘Ëß¡’™’«‘µ¡’æ—π∏ÿ°√√¡∑’Ë„°≈â‡§’¬ß°—π¡“° À√◊Õ∫“ß§√—Èß
Õ“®¡’√Ÿª√à“ßµà“ß°—πÕ—π‡π◊ËÕß®“° ‘Ëß·«¥≈âÕ¡∑—ÈßÊ ∑’Ë¡’æ—π∏ÿ-
°√√¡‡À¡◊Õπ°—π (Haulkasin et al., 2003; Wanna et al.,

2003) À“°®–„Àâ‰¥âº≈∑’Ë·¡àπ¬”¬‘Ëß¢÷Èπ®÷ß§«√µ√«® Õ∫
®“°¥’‡ÕÁπ‡Õ§«∫§Ÿà‰ª¥â«¬

‡√“ “¡“√∂·∫àßª√–‡¿∑¢Õß¥’‡ÕÁπ‡Õµ“¡·À≈àß∑’Ë¡“
‰¥â‡ªìπ nuclear DNA ·≈– organelle DNA (‰¥â·°à

mitochondrial DNA) °“√»÷°…“ nuclear DNA ∑”„Àâ
‰¥â¢âÕ¡Ÿ≈∑’Ë‡ªìπª√–‚¬™πå ”À√—∫°“√»÷°…“√–∫∫«‘∑¬“‡™‘ß
‚¡‡≈°ÿ≈ (molecular systematics)  ·≈–«‘«—≤π“°“√
(evolution)   à«π¢âÕ¡Ÿ≈°“√‡√’¬ß≈”¥—∫‡∫ ¢Õß mito-

chondrial DNA ́ ÷Ëß¡’Õ—µ√“°“√ diverse ¡“°°«à“ nuclear

DNA 3 ‡∑à“ (Palumbi and Benzie, 1991) ¡’§«“¡
‡À¡“– ¡„π°“√π”¡“„™âÀ“§«“¡ —¡æ—π∏å¢Õß ‘Ëß¡’™’«‘µ∑’Ë¡’
 “¬‡≈◊Õ¥„°≈â™‘¥°—π (closely related species) ¥—ß‡™àπ
°ÿâß¢“«„π«ß»å Penaeus ·≈–¬—ß‡À¡“–∑’Ë®–π”‰ª„™â„π°“√
»÷°…“‚§√ß √â“ßª√–™“°√ (population structure) ¥â«¬
ß“π«‘®—¬π’È„Àâ§«“¡ π„®‰ª∑’Ë°ÿâß¢“«‡π◊ËÕß®“°‡ªìπ°ÿâß∑’Ë°”≈—ß

A

B

Figure 3. A) The uncut PCR product of COI fragment in P. merguiensis, P. silasi, P. indicus,
P. monodon, P. semisulcatus and Metapenaeus sp. (lane no.1, 2, 3, 4, 5 and 6,

respectively).

B) The uncut PCR product of L. vannamei (lane no.7) and the different DNA

patterns of COI fragment after RsaI digestion of P. merguiensis (lane no.1, 8

and 9), P. silasi (lane no.2 and 13), P. indicus (lane no.3 and 12), L. vannamei
(lane no.10 and 11), P. monodon (lane no.3 and 12), P. semisulcatus (lane no.5)

and Metapenaeus sp. (lane no.6). M = 100 bp marker (Promega).
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‡ªìπ∑’Ëπ‘¬¡π”¡“‡æ“–‡≈’È¬ßÕ¬à“ß·æ√àÀ≈“¬ ®π∑”„Àâ‡°‘¥°“√
ª≈Õ¡ªπ¢Õß≈Ÿ°°ÿâß ·≈–¬—ß‰¥â¢¬“¬º≈‰ª∂÷ß°“√µ√«® Õ∫
°ÿâß°ÿ≈“¥”·≈–°ÿ≈“≈“¬´÷Ëß‡ªìπ°ÿâß∑’Ë¡’§«“¡§≈â“¬§≈÷ß°—π ºŸâ«‘®—¬
‰¥â»÷°…“¥’‡ÕÁπ‡Õ®“° à«π¢Õß¬’π COI ∑’ËÕ¬Ÿà∑’Ë‰¡‚µ§Õπ‡¥√’¬
‡π◊ËÕß®“° COI ‡ªìπ¬’π∑’Ë conserve ¡’°“√‡ª≈’Ë¬π·ª≈ß
µ“¡«‘«—≤π“°“√‰¡à™â“À√◊Õ‡√Á«‡°‘π‰ª π—°«‘®—¬ à«π„À≠à„™â
‡ªìπ¬’π‡ªÑ“À¡“¬‡æ◊ËÕ°“√®”·π°™π‘¥·≈– “¬æ—π∏ÿå¢Õß
 ‘Ëß¡’™’«‘µ®”π«π¡“° ®÷ß∑”„Àâ¡’∞“π¢âÕ¡Ÿ≈∑’ËÀ≈“°À≈“¬
·≈– ¡∫Ÿ√≥å  “¡“√∂π”¡“‡ª√’¬∫‡∑’¬∫‰¥âßà“¬ ·≈–„π à«π
¢ÕßºŸâ«‘®—¬‡Õß°Á¡’¢âÕ¡Ÿ≈®“°¬’π COI ¢Õß°ÿâß·™∫ä«¬‚¥¬
≈–‡Õ’¬¥ (Haulkasin et al., 2003; Wanna et al., 2003)

®÷ßπ”¡“æ—≤π“µàÕ®π‰¥â«‘∏’°“√®”·π°™π‘¥¢Õß°ÿâß∑’Ë¡’§«“¡
 ”§—≠ 7 ™π‘¥ §◊Õ P. merguiensis, P. indicus, P. silasi,

L. vannamei,  P. monodon,  P. semisalcatus  ·≈–
Metapenaues sp. ®“°°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ¥â«¬ primer

mtD8-mtD12 ‚¥¬ª√—∫‡ª≈’Ë¬π ¿“«–„Àâ‡À¡“– ¡æ∫«à“
 “¡“√∂‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ¢Õß¬’π COI ®“°°ÿâß∑—Èß 7

™π‘¥‰¥â¥’‡¡◊ËÕ„™â  annealing  temperature  ∑’Ë  45ºC  ‰¥â
º≈º≈‘µ¢Õß PCR ∑’Ë®”‡æ“–‡æ’¬ß™‘Èπ‡¥’¬«‰¡àæ∫°“√
ªπ‡ªóôÕπ¢Õßº≈º≈‘µ¢Õß PCR ∑’Ë¡“®“°¬’πÕ◊Ëπ ‡¡◊ËÕπ”‰ª
µ—¥¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“– RsaI °Á®–‰¥â·∫∫·ºπ∑’Ë·¬°
§«“¡·µ°µà“ß√–À«à“ß™π‘¥Õ¬à“ß™—¥‡®π ¬°‡«âπº≈∑’Ë‰¥â®“°
°ÿâß L. vannamei (282, 526 bp) ·≈–°ÿâß P. monodon

(295, 555 bp) ‡π◊ËÕß®“°‡∑§π‘§ agarose gel electro-

phoresis ‰¡à¡’ª√– ‘∑∏‘¿“æ‡æ’¬ßæÕ∑’Ë®–„™â·¬°¥’‡ÕÁπ‡Õ∑’Ë
¡’¢π“¥„°≈â‡§’¬ß°—π (282→295 = 13 bp) ·≈– (526→
555 = 29 bp) ·µà°Á “¡“√∂‡ª≈’Ë¬π‡ªìπ·¬°¥â«¬«‘∏’ poly-

acrylamide gel electrophoresis À√◊Õ„™â agarose ∑’Ë¡’
ª√– ‘∑∏‘¿“æ Ÿß ‡™àπ nusieve gel ‡ªìπµâπ Õ¬à“ß‰√°Áµ“¡
„π∑’Ëπ’Èµ—Èß„®∑’Ë®–π”‡ πÕ‡æ’¬ß«‘∏’°“√∑’Ëª√–À¬—¥ ·≈–ªí≠À“
°“√ª≈Õ¡ªπ¡—°‡°‘¥√–À«à“ß≈Ÿ°°ÿâß¢“«·ª´‘øî°·≈–°ÿâß¢“«
∑âÕß∂‘Ëπ ́ ÷Ëß‰¡à “¡“√∂®”·π°§«“¡·µ°µà“ß„π√–¬–µ—«ÕàÕπ
‰¥â ·µà‰¡à‡ªìπªí≠À“°—∫≈Ÿ°°ÿâß°ÿ≈“¥”  „π¢≥–‡¥’¬«°—π°≈—∫
¡’ªí≠À“°“√ª≈Õ¡ªπ√–À«à“ß≈Ÿ°°ÿâß°ÿ≈“¥”·≈–°ÿâß°ÿ≈“≈“¬
¥—ßπ—Èπº≈°“√«‘®—¬§√—Èßπ’È®÷ßπ—∫«à“‡ªìπª√–‚¬™πå°—∫°“√
®”·π°§Ÿà°√≥’√–À«à“ß°ÿâßÀ≈“¬™π‘¥

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√‡√’¬ß≈”¥—∫‡∫ ¢Õß COI √–À«à“ß
°ÿâß·µà≈–™π‘¥·≈â« √â“ß‡ªìπ phylogenetic tree ‡æ◊ËÕ¥Ÿ

§«“¡ —¡æ—π∏åæ∫«à“°ÿâß¢“« 3 ™π‘¥ (P. merguiensis, P.

silasi ·≈– P. indicus) ¡’ “¬‡≈◊Õ¥„°≈â™‘¥°—π‚¥¬‡©æ“–
P. merguiensis ·≈– P. silasi  Õ¥§≈âÕß°—∫°“√√“¬ß“π
‚¥¬ —≥∞“π«‘∑¬“∑’Ë°ÿâ ß∑—È ß “¡™π‘¥π’ÈÕ¬Ÿà „π°≈ÿà¡¬àÕ¬
Fenneropenaeus  à«π°ÿâß¢“« L. vannamei °Á¡’æ—π∏ÿ°√√¡
∑’ËÀà“ßÕÕ°‰ª º≈°“√«‘‡§√“–Àå®“° phylogenetic tree

¬—ßæ∫«à“°ÿâß°ÿ≈“≈“¬¡’§«“¡ —¡æ—π∏å„°≈â°—∫°ÿâßµ–°“¥
(Metapenaeus sp.) ¡“°°«à“°ÿâß°ÿ≈“¥” ®–‡ÀÁπ‰¥â«à“ß“π
«‘®—¬π’ÈπÕ°‡Àπ◊Õ‰ª®“°°“√‰¥â¢âÕ¡Ÿ≈æ◊Èπ∞“π∑’Ë°≈à“«¡“¢â“ß
µâππ’È·≈â« „π·ßà°“√π”‰ª„™âß“π°“√µ√«® Õ∫¥’‡ÕÁπ‡Õ‚¥¬
„™â‡∑§π‘§ PCR-RFLP „™â‡«≈“∑”°“√∑¥≈Õß‡æ’¬ß 1-2

«—π°Á®–∑√“∫º≈   “¡“√∂π”‰ª„™â°—∫µ—«Õ¬à“ß°ÿâß«—¬ÕàÕπ
∑—Èßπ’È‡π◊ËÕß®“°·∫∫·ºπ¥’‡ÕÁπ‡Õ®–‰¡à‡ª≈’Ë¬π·ª≈ßµ“¡Õ“¬ÿ
µà“ß°—∫°“√µ√«® Õ∫¥â«¬‰Õ‚´‰´¡å ÷́ËßÕ“®‡ª≈’Ë¬π·ª≈ß‰¥â
µ“¡Õ“¬ÿ·≈– ‘Ëß·«¥≈âÕ¡ «‘∏’°“√ßà“¬·≈–√«¥‡√Á«‡À¡“–∑’Ë®–
π”‰ª„™â„πÀâÕßªØ‘∫—µ‘°“√¢Õß‡Õ°™πÀ√◊ÕÀπà«¬ß“π¢Õß√—∞
∑’Ë„Àâ∫√‘°“√µ√«® ÿ¢¿“æ°ÿâß´÷Ëß¡—°µâÕß¡’‡§√◊ËÕß¡◊Õ ”À√—∫∑”
PCR Õ¬Ÿà·≈â« Õ’°∑—Èß„πÕπ“§µ¬—ß “¡“√∂π”«‘∏’°“√π’È‰ª„™â
„π°“√µ√«® Õ∫°ÿâß™π‘¥Õ◊ËπÊ ∑’Ë¡’Õ¬Ÿà„πª√–‡∑»‰∑¬‰¥â´÷Ëß°Á
®–‡ªìπª√–‚¬™πå„π·ßà»÷°…“§«“¡À≈“°À≈“¬¢Õß™π‘¥¢Õß
°ÿâß∑’Ë¡’Õ¬Ÿà ∑—Èßπ’È§“¥«à“ à«π¢Õß≈”¥—∫‡∫ ¿“¬„π¬’π COI

®–µâÕß¡’§«“¡·µ°µà“ß°—π ·µà à«π∑’Ëπ”¡“„™â‡ªìπ primer

π—Èπ‡ªìπ à«π∑’ËÕÕ°·∫∫¡“®“°∫√‘‡«≥∑’Ë‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß
¡“°π—°

 √ÿªº≈°“√∑¥≈Õß

 “¡“√∂‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ¢Õß¬’π COI ®“°
mitochondrial DNA ¢Õß°ÿâß 7 ™π‘¥ ‚¥¬„™â‡∑§π‘§ PCR

·≈–‡¡◊ËÕπ”º≈º≈‘µ PCR ¡“µ—¥¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“–
RsaI ®–‰¥â·∫∫·ºπ¥’‡ÕÁπ‡Õ∑’Ë·µ°µà“ß°—π√–À«à“ß°ÿâß∑—Èß 7

™π‘¥ «‘∏’°“√π’È “¡“√∂π”‰ª„™â·¬°≈Ÿ°°ÿâß¢“« L. vannamei

ÕÕ°®“°≈Ÿ°°ÿâß¢“«·™∫ä«¬·≈–°ÿâß™π‘¥Õ◊ËπÊ  √«¡∂÷ß¬—ß
 “¡“√∂„™â·¬°≈Ÿ°°ÿâß°ÿ≈“¥”·≈–°ÿâß°ÿ≈“≈“¬ÕÕ°®“°°—π‰¥â
Õ’°¥â«¬ °“√µ√«® Õ∫π’È‡ªìπ«‘∏’°“√∑’Ëßà“¬ “¡“√∂∑√“∫º≈
‰¥âÕ¬à“ß√«¥‡√Á«  ∑”„Àâ‡∑§π‘§π’È‡ªìπª√–‚¬™πå ”À√—∫
‡°…µ√°√∑’Ë®–‰¥â¡’°“√µ√«® Õ∫ “¬æ—π∏ÿå≈Ÿ°°ÿâß°àÕπ∑’Ë®–
π”‰ª‡æ“–‡≈’È¬ß‡æ◊ËÕ„Àâ‡°‘¥º≈‘µº≈∑’Ë¥’µàÕ‰ª„πÕπ“§µ
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