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∫∑§—¥¬àÕ

°“√»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß

¢à“ (Alpinia spp.) ∑’Ë„™â∫√‘‚¿§„πª√–‡∑»‰∑¬®”π«π

30 µ—«Õ¬à“ß ¥â«¬‡∑§π‘§ amplified fragment length

polymorphism (AFLP) ‚¥¬„™â‰æ√‡¡Õ√å™π‘¥ EcoRI

·≈– MseI ®”π«π 15 §Ÿà æ∫«à“ “¡“√∂„Àâ·∂∫¥’‡ÕÁπ

‡Õ∑—Èß ‘Èπ 403 ·∂∫ ‚¥¬ 264 ·∂∫ ‡ªìπ·∂∫¥’‡ÕÁπ‡Õ∑’Ë

„ÀâæÕ≈‘¡Õ√åøî´÷¡√–À«à“ßµ—«Õ¬à“ß ´÷Ëß§‘¥‡ªìπ 65.51

‡ªÕ√å‡´Áπµå¢Õß‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈∑—ÈßÀ¡¥ ‚¥¬§à“

polymorphic information contents (PICs) ¡’§à“√–À«à“ß

0.00-0.50 ¡’§à“‡©≈’Ë¬‡∑à“°—∫ 0.18 ·≈–‡¡◊ËÕ«‘‡§√“–Àå

°“√®—¥°≈ÿà¡¥â«¬«‘∏’ unweighted pair group method

with arithmetic mean (UPGMA) ·≈– √â“ß·ºπ¿“æ∑“ß

æ—π∏ÿ°√√¡ æ∫«à“ “¡“√∂®”·π°¢à“ÕÕ°‡ªìπ 3 °≈ÿà¡

„À≠à ÷́Ëßº≈°“√«‘‡§√“–Àå°“√®—¥°≈ÿà¡¥â«¬«‘∏’ principal

coordinate analysis (PCoA) „Àâº≈§àÕπ¢â“ß

 Õ¥§≈âÕß°—∫°“√®—¥°≈ÿà¡‚¥¬°“√ √â“ß·ºπ¿Ÿ¡‘æ—π∏ÿ

°√√¡ ·≈–¡’§à“ —¡ª√– ‘∑∏‘Ï§«“¡§≈â“¬§≈÷ß∑“ßæ—π∏ÿ

°√√¡ (similarity coefficient) Õ¬Ÿà„π™à«ß 0.56-0.97

‚¥¬¡’§à“§«“¡‡À¡◊Õπ∑“ßæ—π∏ÿ°√√¡‡©≈’Ë¬‡∑à“°—∫ 0.81

´÷Ëß¢âÕ¡Ÿ≈æ◊Èπ∞“π∑“ßæ—π∏ÿ°√√¡‡À≈à“π’È ®–‡ªìπª√–‚¬™πå

µàÕ°“√ª√—∫ª√ÿßæ—π∏ÿå·≈–»÷°…“æ—π∏ÿå¢à“µàÕ‰ª„πÕπ“§µ

ABSTRACT

Genetic diversity of 30 galanga (Alpinia

spp.) accessions in Thailand was assessed using

amplified fragment length polymorphism (AFLP)

technique. Fifteen EcoRI-MseI primer combinations

were used and 403 DNA bands/markers were

produced. Two hundreds and sixty-four markers

(65.51 %) were polymorphic. Polymorphic information

contents (PICs) ranged from 0.00-0.50, with an

average of 0.18. Phylogenetic tree was constructed

using unweighted pair group method with arithmetic
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mean (UPGMA). All galanga samples could be

classified into 3 major clusters. Principal coordinate

analysis (PCoA) was also performed and the result

was rather consistent with phylogenetic analysis. The

values of similarity coefficient varied from 0.56 to

0.97, with a mean of 0.81. This background genetic

information will be useful to galanga improvement

project in the future.

§” ”§—≠: ¢à“, Alpinia spp., ‡Õ‡Õø·Õ≈æ’, §«“¡À≈“°

À≈“¬∑“ßæ—π∏ÿ°√√¡

Keywords: galanga, Alpinia spp., AFLP, genetic

diversity

∫∑π”

¢à“ (Alpinia spp.) ¡’®”π«π‚§√‚¡‚´¡ 2n =

48 (Saensouk, 2006) ®—¥‡ªìπæ◊™ ¡ÿπ‰æ√™π‘¥Àπ÷Ëß ∑’Ë

‡ªìπ à«πÀπ÷Ëß¢Õß«‘∂’°“√¥”‡π‘π™’«‘µ¢Õß§π‰∑¬¡“

¬“«π“π ¡’°“√π”¢à“¡“„™â„π°“√ª√ÿßÕ“À“√ ∑—Èß à«π

¢Õß‡Àßâ“·°à ‡Àßâ“ÕàÕπ ·≈–¥Õ° ( ÿæ®πå, 2543) πÕ°®“°

„™â‡ªìπÕ“À“√·≈â« ¬—ß¡’ √√æ§ÿ≥™à«¬„π°“√√—°…“‚√§‰¥â

À≈“¬™π‘¥ ‚¥¬¡’ƒ∑∏‘Ï≈¥°“√∫’∫µ—«¢Õß≈”‰ â ™à«¬„π

°“√¢—∫πÈ”¥’´÷Ëß∑”„Àâ°“√¬àÕ¬¥’¢÷Èπ ™à«¬¢—∫≈¡ ¡’ƒ∑∏‘Ï

¶à“‡™◊ÈÕ√“ ¶à“‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë‡ªìπ “‡Àµÿ¢ÕßÕ“°“√

·πàπ®ÿ°‡ ’¬¥ ≈¥°“√Õ—°‡ ∫ √—°…“‚√§º‘«Àπ—ß°≈“°

‡°≈◊ÈÕπ ·º≈æÿæÕß ≈¡æ‘… ≈¥‰¢â ¡’ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈

Õ‘ √– ªÑÕß°—π‚√§¿Ÿ¡‘·æâ ·≈–√—°…“‚√§°√–‡æ“–Õ“À“√

‡ªìπµâπ (√ÿàß√—µπå, 2540; ™¬—πµå ·≈–§≥– 2544; ‡¥™“,

2546; Õÿ‰√, 2547)

ªí®®ÿ∫—πºŸâ∫√‘‚¿§ à«π„À≠à „Àâ§«“¡ ”§—≠„π

‡√◊ËÕß°“√√—°…“ ÿ¢¿“æ ¥â«¬°“√„™â ¡ÿπ‰æ√¡“°¢÷Èπ

‚¥¬‡©æ“–‡æ◊ËÕ°“√ªÑÕß°—π‚√§¡–‡√Áß ¢à“‡ªìπ ¡ÿπ

‰æ√Õ’°™π‘¥Àπ÷Ëß ∑’Ë¡’ “√µâ“πÕπÿ¡Ÿ≈Õ‘ √– ¡’ à«π

™à«¬ªÑÕß°—π°“√‡°‘¥‚√§¡–‡√Áß‰¥â ®“°ß“π«‘®—¬¢Õß

Itokawa et al. (1987) æ∫«à“ “√ 1′ acetoxychavical

acetate ·≈– 1′ acetoxyeugenol acetate „π¢à“ ¡’ƒ∑∏‘Ï

„π°“√µâ“π°“√‡°‘¥¡–‡√Áß„πÀπŸ∑¥≈Õß ‡™àπ‡¥’¬«°—∫ Lee

and Houghton (2005) √“¬ß“π«à“  “√ 1′ acetoxychavical

acetate ®“°¢à“ ‡ªìπ “√∑’Ë¡’º≈„π°“√¬—∫¬—Èß‡´≈≈å

¡–‡√ÁßªÕ¥ CORL23 (human non-small cell lung

cancer) ·≈–‡´≈≈å¡–‡√Áß‡µâ“π¡ MCF7 (human breast

adenocarcinoma) ‚¥¬æ∫«à“¢à“®“°ª√–‡∑»‰∑¬„Àâ “√

1û acetoxychavical acetate ¡“°°«à“¢à“®“°ª√–‡∑»

¡“‡≈‡´’¬ πÕ°®“°π—Èπ “√ 1û acetoxychavical acetate

∑’Ë °—¥®“°‡Àßâ“¢à“ ¬—ß “¡“√∂ªÑÕß°—π°“√‡®√‘≠¢Õß

‡™◊ÈÕ√“‰¥âÕ’°À≈“¬™π‘¥ (Janssen and Scheffer, 1985)

¢à“ π‘¬¡„™â‡Àßâ“„π°“√¢¬“¬æ—π∏ÿå ‚¥¬„π·µà≈–

∑âÕß∑’Ë¡’™◊ËÕ‡√’¬°·µ°µà“ß°—π ‡™àπ ¢à“„À≠à ¢à“À¬«° ¢à“

µ“·¥ß ¢à“‡≈Á° ¢à“‡À≈◊Õß ¢à“À≈«ß ¢à“°≈“ß ¢à“≈‘ß ¢à“πÈ”

‡ªìπµâπ ÷́Ëß®–¡’≈—°…≥–∑“ß —≥∞“π«‘∑¬“∑’Ë·µ°µà“ß

°—πÕÕ°‰ª ‡™àπ §«“¡ Ÿßµâπ √Ÿª√à“ß·≈–¢π“¥¢Õß„∫

 ’‡π◊ÈÕ„π §«“¡·√ß¢Õß°≈‘Ëπ ≈—°…≥–·≈– ’¢Õß¥Õ°

·µà∑—Èßπ’È„π∫“ß≈—°…≥–®–¡’§«“¡§≈â“¬§≈÷ß°—π¡“° ∑”„Àâ

‰¡à “¡“√∂®”·π°§«“¡·µ°µà“ß¢Õß “¬æ—π∏ÿå¢à“‰¥â

´÷ËßÕ“®‡°‘¥®“°  ¿“æ·«¥≈âÕ¡∑’Ë·µ°µà“ß°—π„π·µà≈–

æ◊Èπ∑’Ëª≈Ÿ°π—Èπ ¡’Õ‘∑∏‘æ≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß¢à“ ∑”„Àâ

‡°‘¥§«“¡º‘¥æ≈“¥„π°“√®”·π° “¬æ—π∏ÿå À“°„™â

≈—°…≥–∑“ß —≥∞“π«‘∑¬“‡ªìπ‡°≥±å„π°“√®”·π°

‡æ’¬ßÕ¬à“ß‡¥’¬«

®“°ß“π«‘®—¬¢Õß Saritnum and Sruamsiri (2005)

‰¥â√«∫√«¡¢à“®“°·µà≈–æ◊Èπ∑’Ë„πª√–‡∑»‰∑¬®”π«π 37

µ—«Õ¬à“ß ª√–°Õ∫¥â«¬æ—π∏ÿåª≈Ÿ° 31 æ—π∏ÿå ·≈–æ—π∏ÿåªÉ“

6 æ—π∏ÿå ‡æ◊ËÕ»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡

‚¥¬„™â‡∑§π‘§Õ“√å‡Õæ’¥’ (random amplified polymorphic

DNA, RAPD) æ∫«à“æ—π∏ÿ°√√¡¢Õß¢à“ ®“°·µà≈–æ◊Èπ∑’Ë

„πª√–‡∑»‰∑¬ ‰¡à¡’§«“¡ —¡æ—π∏å°—∫≈—°…≥–∑“ß

 —≥∞“π«‘∑¬“ ‡™àπ ™π‘¥¢Õß¢à“  ’¢Õß‡Àßâ“ ·≈– ∂“π∑’Ë

‡°Á∫ πÕ°®“°π’È °ƒ…≥“ (2548) ‰¥â»÷°…“≈—°…≥–

∑“ßæ—π∏ÿ°√√¡¢Õß “¬æ—π∏ÿå¢à“®”π«π 20 µ—«Õ¬à“ß

®“°·À≈àßª≈Ÿ°µà“ßÊ „πª√–‡∑»‰∑¬‚¥¬„™â‡∑§π‘§‡Õ

‡Õø·Õ≈æ’ (amplified fragment length polymorphism,

AFLP) ‚¥¬„™â§Ÿà‰æ√‡¡Õ√å∑—ÈßÀ¡¥ 128 §Ÿà æ∫‡æ’¬ß 15
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§Ÿà ∑’Ë„Àâ®”π«π·∂∫¥’‡ÕÁπ‡Õ¡“°·≈–™—¥‡®π ‡¡◊ËÕπ”¢âÕ¡Ÿ≈

≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ∑’Ë‰¥â ¡“ √â“ß·ºπ¿Ÿ¡‘∑“ßæ—π∏ÿ°√√¡

æ∫«à“¢à“¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡ Ÿß ·µà

°≈ÿà¡ “¬æ—π∏ÿå¢à“∑’Ë·∫àßµ“¡¢âÕ¡Ÿ≈∑“ßæ—π∏ÿ°√√¡ °—∫°≈ÿà¡

µ—«Õ¬à“ß∑’Ë·∫àßµ“¡ª√‘¡“≥ “√ 1û acetoxychavical

acetate ‰¡à¡’§«“¡ —¡æ—π∏å°—π ®“°ß“π«‘®—¬∑’Ëºà“π¡“

°“√®”·π° “¬æ—π∏ÿå¢à“¬—ß‰¡à™—¥‡®π ®÷ß‰¥â¡’·π«§‘¥

„π°“√π”‡∑§π‘§‡Õ‡Õø·Õ≈æ’ ¡“™à«¬„π°“√®”·π°

 “¬æ—π∏ÿå¢à“‡æ◊ËÕ„Àâ‰¥â “¬æ—π∏ÿå∑’Ë™—¥‡®π¢÷Èπ «‘∏’π’È√«¡

‡Õ“¢âÕ¥’¢Õß‡∑§π‘§Õ“√å‡Õø·Õ≈æ’ (restriction fragment

length polymorphism, RFLP) ·≈–ª√– ‘∑∏‘¿“æ¢Õßæ’

´’Õ“√å‡¢â“¥â«¬°—π ́ ÷Ëß‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õπ’È  “¡“√∂„™â„π

°“√»÷°…“§«“¡À≈“°À≈“¬¢Õß ‘Ëß¡’™’«‘µ‰¥âÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ ( ÿ√‘π∑√å, 2545)

°“√«‘®—¬§√—Èßπ’È¡’®ÿ¥¡ÿàßÀ¡“¬‡æ◊ËÕ»÷°…“§«“¡

À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡ ·≈–®”·π° “¬æ—π∏ÿå¢à“

„πª√–‡∑»‰∑¬„Àâ™—¥‡®π ÷́Ëß®–∑”„ÀâºŸâ∫√‘‚¿§

 “¡“√∂‡≈◊Õ°„™â¢à“·µà≈– “¬æ—π∏ÿå‰¥âµ√ßµ“¡§«“¡

µâÕß°“√ ·≈– “¡“√∂°”Àπ¥ª√‘¡“≥„π°“√„™â∑’Ë

‡À¡“– ¡µàÕ‰ª ́ ÷Ëß∂◊Õ‡ªìπ°“√‡æ‘Ë¡»—°¬¿“æ„π°“√º≈‘µ

«—µ∂ÿ¥‘∫ ¡ÿπ‰æ√Õ’°«‘∏’Àπ÷Ëß

Õÿª°√≥å·≈–«‘∏’°“√

µ—«Õ¬à“ß¢à“·≈–°“√ °—¥¥’‡ÕÁπ‡Õ

π”µ—«Õ¬à“ß¢à“æ—π∏ÿåª≈Ÿ°∑’Ë‰¥â√«∫√«¡®“°·À≈àß

µà“ßÊ „πª√–‡∑»‰∑¬∑—ÈßÀ¡¥ 30 µ—«Õ¬à“ß (Table 1)

¡“ °—¥¥’‡ÕÁπ‡Õ ‚¥¬«‘∏’¥—¥·ª≈ß¢Õß Agrawal et al.

(1992)

°“√µ√«® Õ∫≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ¥â«¬‡∑§π‘§‡Õ‡Õø·Õ≈æ’

π”¥’‡ÕÁπ‡Õ¢à“∑’Ë °—¥‰¥â ¡“µ√«® Õ∫≈“¬æ‘¡æå

¥’‡ÕÁπ‡Õ¥â«¬‡∑§π‘§‡Õ‡Õø·Õ≈æ’ µ“¡«‘∏’¢Õß Vos et al.

(1995) ‚¥¬π”¥’‡ÕÁπ‡Õ¡“µ—¥Õ¬à“ß ¡∫Ÿ√≥å¥â«¬‡Õπ‰´¡å

2 ™π‘¥ §◊Õ EcoRI ·≈– MseI ·≈–‡™◊ËÕ¡µàÕ¥’‡ÕÁπ‡Õ°—∫

adapter ‡æ◊ËÕ„™â‡ªìπ¥’‡ÕÁπ‡Õµâπ·∫∫  ”À√—∫°“√‡æ‘Ë¡

ª√‘¡“≥™‘Èπ¥’‡ÕÁπ‡Õ¥â«¬ªØ‘°‘√‘¬“æ’´’Õ“√å ‚¥¬ adapter

∑’ËµàÕ‡¢â“∑’Ëª≈“¬¢Õß™‘Èπ¥’‡ÕÁπ‡Õ ®–∑”Àπâ“∑’Ë‡ªìπµ”·Àπàß

®—∫¢Õß‰æ√‡¡Õ√å„π°“√∑”æ’´’Õ“√å ´÷Ëß adapter ∑’Ë„™â

§◊Õ EcoRI adapter ·≈– MseI adapter ¡’≈”¥—∫‡∫ ¥—ßπ’È

EcoRI adapter 5û-CTCGTAGACTGCGTACC-3û

     3û-CATCTGACGCATGGTTAA-5û

MseI adapter 5û-GACGATGAGTCCTGAG-3û

3û-TACTCAGGACTCAT-5û

‡æ‘Ë¡ª√‘¡“≥™‘Èπ¥’‡ÕÁπ‡Õ‚¥¬«‘∏’æ’´’Õ“√å 2 §√—Èß

§√—Èß·√° (preselective amplification) ‡æ‘Ë¡ª√‘¡“≥

‚¥¬„™â‰æ√‡¡Õ√å∑’Ë‡æ‘Ë¡‡∫ ‡æ◊ËÕ§—¥‡≈◊Õ° 1 ‡∫ ∑’Ëª≈“¬

3′ §◊Õ E-A ·≈– M-C (Table 2) ·≈–§√—Èß∑’Ë 2 (selective

amplification) π”º≈º≈‘µ∑’Ë‰¥â®“°§√—Èß·√°¡“‡æ‘Ë¡

ª√‘¡“≥™‘Èπ¥’‡ÕÁπ‡Õ ‚¥¬„™â‰æ√‡¡Õ√å∑’Ë¡’°“√‡æ‘Ë¡‡∫ 

‡¢â“‰ª∑’Ëª≈“¬ 3′ ‡æ◊ËÕ‡æ‘Ë¡‚Õ°“ „π°“√§—¥‡≈◊Õ° ®”π«π

3 ‡∫  §◊Õ E-ANN ·≈– M-CNN „πß“π«‘®—¬π’È‡≈◊Õ°„™â

‰æ√‡¡Õ√å®”π«π 15 §Ÿà (Table 2) ®“° 42 §Ÿà ∑’Ë„™â

§—¥‡≈◊Õ°‡∫◊ÈÕßµâπ ·≈–π”¡“µ√«® Õ∫≈“¬æ‘¡æå¥’‡ÕÁπ

‡Õ¥â«¬«‘∏’Õ‘‡≈Á°‚∑√‚ø√’´‘  „πæÕ≈‘Õ–§√‘≈“‰¡¥å‡®≈ 6

‡ªÕ√å‡´Áπµå ·≈–¬âÕ¡¥â«¬ “√≈–≈“¬ ‘́≈‡«Õ√å‰π‡µ√∑

(Blum et al., 1987)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ

π”¢âÕ¡Ÿ≈≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ¢Õß¢à“ ∑’Ë‰¥â®“°°“√

µ√«® Õ∫‚¥¬‡∑§π‘§‡Õ‡Õø·Õ≈æ’ ¡“‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫

«‘‡§√“–Àåº≈ ‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡ ‚¥¬

‡ª√’¬∫‡∑’¬∫·∂∫¥’‡ÕÁπ‡Õ∑’Ëµ”·Àπàß‡¥’¬«°—π¢Õß∑ÿ°

µ—«Õ¬à“ß ∂â“¡’·∂∫¥’‡ÕÁπ‡Õ„Àâ —≠≈—°…≥å‡ªìπ ç1é ∂â“

‰¡à¡’·∂∫¥’‡ÕÁπ‡Õ„Àâ —≠≈—°…≥å‡ªìπ ç0é ·≈â«π”¡“

§”π«≥‡ªÕ√å‡´ÁπµåæÕ≈‘¡Õ√åøî´÷¡ ‚¥¬æ‘®“√≥“®“°

·∂∫¥’‡ÕÁπ‡Õ∑’Ë‡°‘¥¢÷Èπ À“§à“ polymorphic information

contents (PICs) ®“°π—Èπ§”π«≥À“§à“ —¡ª√– ‘∑∏‘Ï

§«“¡§≈â“¬§≈÷ß∑“ßæ—π∏ÿ°√√¡ ¥â«¬«‘∏’ Jaccard (Jaccard,

1908) ·≈â«π”¡“ √â“ß·ºπ¿Ÿ¡‘∑“ßæ—π∏ÿ°√√¡¥â«¬«‘∏’

unweighted pair group method with arithmetic mean
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Table 1 Accessions of galanga used in this study.
No. Local name Source
1 Kha Yuak Kong Krailat, Sukhothai
2 Kha Pak Chom, Loei
3 Kha Yai Chulabhorn, Nakhon Si Thammarat
4 Kha Lueang Sapphaya, Chai Nat
5 Kha Yai Tha Uthen, Nakhon Phanom
6 Kha Yuak Wang Saphung, Loei
7 Kha Leg Chulabhorn, Nakhon Si Thammarat
8 Kha Ta Daeng Phran Kratai, Kamphaeng Phet
9 Kha Ta Daeng Ao Luek, Krabi
10 Kha Ongkharak, Nakhon Nayok
11 Kha Yai Klaeng, Rayong
12 Kha Yai Mueang Nong Khai, Nong Khai
13 Kha Yuak Chiang Khan, Loei
14 Kha Yuak Si Nakhon, Sukhothai
15 Kha Yai Lam Sonthi, Lop Buri
16 Kha Luang Ao Luek, Krabi
17 Kha Yai Nong Muang, Lop Buri
18 Kha Yai Mueang Nongbua Lamphu, Nong Bua Lamphu
19 Kha Yai Phrom Phiram, Phitsanulok
20 Kha Yuak Pho Prathap Chang, Phichit
21 Kha Yuak Chum Phae, Khon Kaen
22 Kha Yuak Phaisali, Nakhon Sawan
23 Kha Yai Non Sila, Khon Kaen
24 Kha Yuak Mueang Chumphon, Chumphon
25 Kha Yuak Mueang Chumphon, Chumphon
26 Kha Yuak Khian Sa, Surat Thani
27 Kha Yai Phunphin, Surat Thani
28 Kha Yai Ron Phibun, Nakhon Si Thammarat
29 Kha Yai Phana, Amnat Charoen
30 Kha Yai Khamcha-i, Mukdahan

(UPGMA) §”π«≥§à“ cophenetic correlation coefficient

(r) ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫«à“ ·ºπ¿Ÿ¡‘∑“ßæ—π∏ÿ°√√¡∑’Ë‰¥â

®“°°√–∫«π°“√®—¥°≈ÿà¡π—Èπ ¡’§«“¡ —¡æ—π∏å°—∫§à“

 —¡ª√– ‘∑∏‘Ï§«“¡§≈â“¬§≈÷ß∑“ßæ—π∏ÿ°√√¡‡√‘Ë¡µâπ

Õ¬à“ß‰√  Õ¥§≈âÕß°—πÀ√◊Õ‰¡à ·≈–«‘‡§√“–Àå§«“¡‡™◊ËÕ¡—Ëπ

¢Õß°“√®—¥°≈ÿà¡¥â«¬§à“ bootstrap (Efron, 1979) ¥â«¬

‚ª√·°√¡ winboot ®”π«π 1000 §√—Èß ‚¥¬· ¥ßº≈

‡ªìπ‡ªÕ√å‡´ÁπµåÕ¬Ÿà∫π°‘Ëß¢Õß tree ·≈–«‘‡§√“–Àå°“√

®—¥°≈ÿà¡¥â«¬«‘∏’ principal coordinate analysis (PCoA)

‡æ◊ËÕ®—¥°≈ÿà¡· ¥ß§«“¡ —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡

√–À«à“ß®’‚π‰∑ªá„π√Ÿª 3 ¡‘µ‘ ‚¥¬„™â‚ª√·°√¡

§Õ¡æ‘«‡µÕ√å ”‡√Á®√Ÿª NTSYS-pc √ÿàπ 2.20k (Rohlf,

2005)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß —≥∞“π«‘∑¬“

»÷°…“≈—°…≥–∑“ß —≥∞“π«‘∑¬“ ‚¥¬∫—π∑÷°

≈—°…≥–µà“ßÊ ¢Õß‡Àßâ“ ‰¥â·°à °≈‘Ëπ  ’ÀπàÕ  ’‡Àßâ“  ’
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‡π◊ÈÕ §«“¡∂’Ë¢âÕª≈âÕß ·≈–¢π“¥¢Õß‡ âπºà“»Ÿπ¬å°≈“ß

‡Àßâ“

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ

®“°°“√»÷°…“≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ¢Õß¢à“∑’Ë√«∫√«¡

®“°·À≈àßµà“ßÊ „πª√–‡∑»‰∑¬®”π«π 30 µ—«Õ¬à“ß

¥â«¬‡∑§π‘§‡Õ‡Õø·Õ≈æ’ ‚¥¬„™â‰æ√‡¡Õ√å ™π‘¥ EcoRI

·≈– MseI ®“°°“√§—¥‡≈◊Õ°§Ÿà‰æ√‡¡Õ√å®”π«π 42 §Ÿà

‰¥â‡≈◊Õ°„™â§Ÿà‰æ√‡¡Õ√å 15 §Ÿà ∑’Ë„Àâ·∂∫¥’‡ÕÁπ‡Õ∑’Ë™—¥‡®π

æ∫·∂∫¥’‡ÕÁπ‡Õ∑—Èß ‘Èπ 403 ·∂∫ ‚¥¬‡©≈’Ë¬‡∑à“°—∫ 27

·∂∫µàÕ§Ÿà‰æ√‡¡Õ√å ‡ªìπ·∂∫¥’‡ÕÁπ‡Õ∑’Ë‰¡àæ∫§«“¡

·µ°µà“ß√–À«à“ßµ—«Õ¬à“ß®”π«π 139 ·∂∫ ·≈–·∂∫

¥’‡ÕÁπ‡Õ∑’Ë‡ªìπæÕ≈‘¡Õ√åøî´÷¡®”π«π 264 ·∂∫ §‘¥‡ªìπ

65.50 ‡ªÕ√å‡´Áπµå¢Õß‡§√◊ËÕßÀ¡“¬∑—ÈßÀ¡¥ ‚¥¬¡’

®”π«π·∂∫¥’‡ÕÁπ‡Õ∑’Ë‡ªìπæÕ≈‘¡Õ√åøî´÷¡‡©≈’Ë¬ 18 ·∂∫

µàÕ§Ÿà‰æ√‡¡Õ√å · ¥ß«à“µ—«Õ¬à“ß¢à“∑’Ëπ”¡“∑¥≈Õß¡’

§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡ Ÿß ‡™àπ‡¥’¬«°—∫ß“π«‘®—¬

¢Õß Saritnum and Sruamsiri (2005) ∑’Ë‰¥â√«∫√«¡¢à“

®“°·µà≈–æ◊Èπ∑’Ë„πª√–‡∑»‰∑¬®”π«π 37 µ—«Õ¬à“ß

ª√–°Õ∫¥â«¬æ—π∏ÿåª≈Ÿ° 31 æ—π∏ÿå ·≈–æ—π∏ÿåªÉ“ 6 æ—π∏ÿå

‡æ◊ËÕ»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡ ‚¥¬„™â

‡∑§π‘§Õ“√å‡Õæ’¥’ æ∫«à“æ—π∏ÿ°√√¡¢Õß¢à“®“°·µà≈–æ◊Èπ∑’Ë

„πª√–‡∑»‰∑¬¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡ Ÿß

‚¥¬ “¡“√∂„™â ‡ªìπ·À≈à ß¢Õß ‡™◊È Õæ—π∏ÿ°√√¡

(germplasm)  ”À√—∫°“√ª≈Ÿ°§—¥‡≈◊Õ° ·≈–°“√ª√—∫ª√ÿß

æ—π∏ÿåµàÕ‰ª

§à“ PICs ¡’§à“√–À«à“ß 0.00-0.50 ‚¥¬¡’§à“ PICs

‡©≈’Ë¬∑’Ë‰¥â®“°°“√∑¥≈Õß‡∑à“°—∫ 0.18 ¡’§à“ cophenetic

correlation coefficient (r) ‡∑à“°—∫ 0.95 ́ ÷Ëß Sirithunya

et al. (2001) √“¬ß“π«à“ §à“ r ‡ªìπ§à“∑’Ë∫Õ°«à“§à“

 —¡ª√– ‘∑∏‘Ï§«“¡§≈â“¬§≈÷ß∑“ßæ—π∏ÿ°√√¡ ∑’Ë‰¥â®“°

°√–∫«π°“√®—¥°≈ÿà¡π—Èπ ¡’§«“¡ —¡æ—π∏å°—∫§à“

 —¡ª√– ‘∑∏‘Ï§«“¡§≈â“¬§≈÷ß∑“ßæ—π∏ÿ°√√¡‡√‘Ë¡µâπ

Table 2 AFLP primers and their sequences.
Pre-selective primers: (primer+1)

EcoRI -primer+1 (E-A) 5û-GACTGCGTACCAATTCA-3û
MseI -primer+1 (M-C) 5û-GATGAGTCCTGAGTAAC-3û
Selective primers: (primer+3)

primer E-ANN/M-CNN
 E1-AAG/M1-CAC 5û-GACTGCGTACCAATTCAAG-3û / 5û-GATGAGTCCTGAGTAACAC-3û
 E2-ACT/M2-CAT 5û-GACTGCGTACCAATTCACT-3û / 5û-GATGAGTCCTGAGTAACAT-3û
 E3-ACG/M3-CTC 5û-GACTGCGTACCAATTCACG-3û / 5û-GATGAGTCCTGAGTAACTC-3û
 E4-AGG/M4-CTT 5û-GACTGCGTACCAATTCAGG-3û / 5û-GATGAGTCCTGAGTAACTT-3û
 E5-AGC/M5-CAC 5û-GACTGCGTACCAATTCAGC-3û / 5û-GATGAGTCCTGAGTAACAC-3û
 E6-AAC/M6-CAC 5û-GACTGCGTACCAATTCAAC-3û / 5û-GATGAGTCCTGAGTAACAC-3û
 E7-AAC/M7-CAG 5û-GACTGCGTACCAATTCAAC-3û / 5û-GATGAGTCCTGAGTAACAG-3û
 E8-ACC/M8-CTC 5û-GACTGCGTACCAATTCACC-3û / 5û-GATGAGTCCTGAGTAACTC-3û
 E9-ACC/M9-CAC 5û-GACTGCGTACCAATTCACC-3û / 5û-GATGAGTCCTGAGTAACAC-3û
 E10-ACC/M10-CAG 5û-GACTGCGTACCAATTCACC-3û / 5û-GATGAGTCCTGAGTAACAG-3û
 E11-AGC/M11-CAA 5û-GACTGCGTACCAATTCAGC-3û / 5û-GATGAGTCCTGAGTAACAA-3û
 E12-AGG/M12-CAC 5û-GACTGCGTACCAATTCAGG-3û / 5û-GATGAGTCCTGAGTAACAC-3û
 E13-AGC/M13-CTC 5û-GACTGCGTACCAATTCAGC-3û / 5û-GATGAGTCCTGAGTAACTC-3û
 E14-AGG/M14-CTG 5û-GACTGCGTACCAATTCAGG-3û / 5û-GATGAGTCCTGAGTAACTG-3û
 E15-AAG/M15-CAT 5û-GACTGCGTACCAATTCAAG-3û / 5û-GATGAGTCCTGAGTAACAT-3û



Thai J. Genet. 2010, 3(1) : 41›50 Õ“√’¬å√—µπå ¢ÿπ¿‘∫“≈ ·≈–§≥–46

Õ¬à“ß‰√  Õ¥§≈âÕß°—πÀ√◊Õ‰¡à ‚¥¬§à“ r ∑’ËµË”°«à“ 0.7

∂◊Õ«à“°“√®—¥°≈ÿà¡π—Èπ‰¡à Õ¥§≈âÕß°—∫§à“ —¡ª√– ‘∑∏‘Ï

§«“¡§≈â“¬§≈÷ß∑“ßæ—π∏ÿ°√√¡‡√‘Ë¡µâπ §à“Õ¬Ÿà√–À«à“ß

0.7-0.8 ∂◊Õ«à“ Õ¥§≈âÕß°—∫§à“ —¡ª√– ‘∑∏‘Ï§«“¡§≈â“¬

§≈÷ß∑“ßæ—π∏ÿ°√√¡‡√‘Ë¡µâπª“π°≈“ß §à“Õ¬Ÿà√–À«à“ß 0.8-

0.9 ∂◊Õ«à“ Õ¥§≈âÕß°—∫§à“ —¡ª√– ‘∑∏‘Ï§«“¡§≈â“¬

§≈÷ß∑“ßæ—π∏ÿ°√√¡‡√‘Ë¡µâπ§àÕπ¢â“ß¡“° ·≈–§à“Õ¬Ÿà

√–À«à“ß 0.9-1.0 ∂◊Õ«à“ Õ¥§≈âÕß°—∫§à“ —¡ª√– ‘∑∏‘Ï

§«“¡§≈â“¬§≈÷ß∑“ßæ—π∏ÿ°√√¡‡√‘Ë¡µâπ¡“°∑’Ë ÿ¥ ®“°

º≈°“√∑¥≈Õß ∂◊Õ«à“§à“ —¡ª√– ‘∑∏‘Ï§«“¡§≈â“¬§≈÷ß

∑“ßæ—π∏ÿ°√√¡∑’Ë‰¥â®“°°√–∫«π°“√®—¥°≈ÿà¡  Õ¥§≈âÕß

°—∫§à“ —¡ª√– ‘∑∏‘Ï§«“¡§≈â“¬§≈÷ß∑“ßæ—π∏ÿ°√√¡‡√‘Ë¡µâπ

¡“°∑’Ë ÿ¥ ‡¡◊ËÕ«‘‡§√“–Àå°“√®—¥°≈ÿà¡¥â«¬«‘∏’ UPGMA

æ∫«à“ “¡“√∂®”·π°¢à“ÕÕ°‡ªìπ 3 °≈ÿà¡„À≠à (Figure

1) ·≈–¡’§à“ —¡ª√– ‘∑∏‘Ï§«“¡§≈â“¬§≈÷ß∑“ßæ—π∏ÿ

°√√¡´÷Ëß§”π«≥¥â«¬«‘∏’ Jaccard Õ¬Ÿà„π™à«ß 0.56-0.97

‚¥¬¡’§à“ —¡ª√– ‘∑∏‘Ï§«“¡§≈â“¬§≈÷ß∑“ßæ—π∏ÿ°√√¡

‡©≈’Ë¬‡∑à“°—∫ 0.81 §àÕπ¢â“ß Õ¥§≈âÕß°—∫°“√®—¥°≈ÿà¡

¥â«¬«‘∏’ PCoA (Figure 2) ∑’Ë¡’Õß§åª√–°Õ∫À≈—°∑’Ë 1, 2

·≈– 3 §√Õ∫§≈ÿ¡§«“¡·ª√ª√«π 18.92 ‡ªÕ√å‡´Áπµå

12.43 ‡ªÕ√å‡´Áπµå ·≈– 8.21 ‡ªÕ√å‡´Áπµå ¢Õß§«“¡

·ª√ª√«π∑—ÈßÀ¡¥µ“¡≈”¥—∫ ‡¡◊ËÕæ‘®“√≥“¿“¬„π°≈ÿà¡

∑’Ë 1 æ∫«à“¡’°“√°√–®“¬µ—«¢Õßµ—«Õ¬à“ß§àÕπ¢â“ß Ÿß

·≈–æ∫«à“§à“ bootstrap  à«π¡“°¡’§à“ Ÿß°«à“ 50

‡ªÕ√å‡´Áπµå · ¥ß«à“°“√®—¥°≈ÿà¡¡’§«“¡πà“‡™◊ËÕ∂◊Õ§àÕπ

¢â“ß Ÿß

Figure 1 Phylogenetic tree of 30 galanga accessions from Thailand based on the UPGMA cluster analysis
and Jaccardûs similarity coefficients values obtained from the AFLP data. Bootstrap values are
shown on the nodes.
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°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß —≥∞“π«‘∑¬“

‡¡◊ËÕæ‘®“√≥“®“°≈—°…≥–∑“ß —≥∞“π«‘∑¬“‡æ’¬ß

Õ¬à“ß‡¥’¬« ‰¡à “¡“√∂®—¥°≈ÿà¡¢à“‰¥â ·µà‡¡◊ËÕæ‘®“√≥“

√à«¡°—∫°“√®—¥°≈ÿà¡ ‚¥¬°“√ √â“ß·ºπ¿Ÿ¡‘∑“ßæ—π∏ÿ

°√√¡®“°¢âÕ¡Ÿ≈≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ æ∫«à“  “¡“√∂·∫àß

¢à“µ“¡¢π“¥¢Õß‡ âπºà“»Ÿπ¬å°≈“ß¢Õß‡Àßâ“ (Figure 3)

‰¥â‡ªìπ 3 °≈ÿà¡„À≠à ‚¥¬„π·µà≈–°≈ÿà¡ ¡’≈—°…≥–∑“ß

 —≥∞“π«‘∑¬“„°≈â‡§’¬ß°—π¿“¬„π°≈ÿà¡ §◊Õ °≈ÿà¡∑’Ë 1

ª√–°Õ∫¥â«¬ ¢à“ 24 µ—«Õ¬à“ß §◊Õ ¢à“µ—«Õ¬à“ß∑’Ë 1 (¢à“

À¬«° ®.  ÿ‚¢∑—¬), 14 (¢à“À¬«° ®.  ÿ‚¢∑—¬), 19 (¢à“

„À≠à ®. æ‘…≥ÿ‚≈°), 4 (¢à“‡À≈◊Õß ®. ™—¬π“∑), 2 (¢à“

®. ‡≈¬), 6 (¢à“À¬«° ®. ‡≈¬), 5 (¢à“„À≠à ®. π§√æπ¡),

13 (¢à“À¬«° ®. ‡≈¬), 20 (¢à“À¬«° ®. æ‘®‘µ√), 22 (¢à“

À¬«° ®. π§√ «√√§å), 21 (¢à“À¬«° ®. ¢Õπ·°àπ), 30

(¢à“„À≠à ®. ¡ÿ°¥“À“√), 12 (¢à“„À≠à ®. ÀπÕß§“¬), 15

(¢à“„À≠à ®. ≈æ∫ÿ√’), 11 (¢à“„À≠à ®. √–¬Õß), 17 (¢à“

„À≠à ®. ≈æ∫ÿ√’), 26 (¢à“À¬«° ®.  ÿ√“…Æ√å∏“π’), 29 (¢à“

„À≠à ®. Õ”π“®‡®√‘≠), 23 (¢à“„À≠à ®. ¢Õπ·°àπ), 27

(¢à“„À≠à ®.  ÿ√“…Æ√å∏“π’), 24 (¢à“À¬«° ®. ™ÿ¡æ√), 3

(¢à“„À≠à ®. π§√»√’∏√√¡√“™), 10 (¢à“·°ß ®. π§√π“¬°)

·≈– 28 (¢à“„À≠à ®. π§√»√’∏√√¡√“™) ¡’≈—°…≥–

∑“ß —≥∞“π«‘∑¬“¢Õß‡Àßâ“‚¥¬√«¡ §◊Õ‡Àßâ“°≈‘Ëπ©ÿπÕ¬Ÿà

„π√–¥—∫ª“π°≈“ß  ’¢ÕßÀπàÕ à«π¡“°®–¡’ ’™¡æŸÕàÕπ

 ’‡Àßâ“¡’ ’¢“«∂÷ß‡À≈◊Õß  ’‡π◊ÈÕ¡’ ’¢“«∂÷ß‡À≈◊Õß §«“¡∂’Ë

¢âÕª≈âÕß§àÕπ¢â“ß®–¡’¢π“¥„À≠à §◊Õ¡’¢π“¥ 1.0-2.0

‡´πµ‘‡¡µ√ ·≈–¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß‡Àßâ“ª√–¡“≥

3.0-4.5 ‡´πµ‘‡¡µ√ „π°≈ÿà¡∑’Ë 2 ª√–°Õ∫¥â«¬¢à“ 5

µ—«Õ¬à“ß §◊Õ ¢à“µ—«Õ¬à“ß∑’Ë 8 (¢à“µ“·¥ß ®. °”·æß‡æ™√),

16 (¢à“À≈«ß ®. °√–∫’Ë), 18 (¢à“„À≠à ®. ÀπÕß∫—«≈”¿Ÿ),

25 (¢à“À¬«° ®. ™ÿ¡æ√) ·≈– 9 (¢à“µ“·¥ß ®. °√–∫’Ë)

¡’≈—°…≥–∑“ß —≥∞“π«‘∑¬“¢Õß‡Àßâ“‚¥¬√«¡ §◊Õ¡’

°≈‘Ëπ©ÿπÕ¬Ÿà„π√–¥—∫ª“π°≈“ß  ’¢ÕßÀπàÕ®–¡’ ’™¡æŸ

Figure 2 Patterns of relationships among 30 galanga accessions revealed by principal coordinate analysis
(PCoA) based on AFLP data.
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ÕàÕπ∂÷ß·¥ß  ’‡Àßâ“¡’ ’¢“«·≈–™¡æŸ  ’‡π◊ÈÕ¡’ ’¢“«∂÷ß

‡À≈◊Õß §«“¡∂’Ë¢âÕª≈âÕß¡’¢π“¥ 1 ‡´πµ‘‡¡µ√ ·≈–¡’

¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß‡Àßâ“ª√–¡“≥ 2.0-3.0 ‡´πµ‘‡¡µ√

„π°≈ÿà¡∑’Ë 3 ª√–°Õ∫¥â«¬¢à“ 1 µ—«Õ¬à“ß §◊Õ ¢à“µ—«Õ¬à“ß

∑’Ë 7 (¢à“‡≈Á° ®. π§√»√’∏√√¡√“™) ¡’≈—°…≥–∑“ß

 —≥∞“π«‘∑¬“¢Õß‡Àßâ“ §◊Õ¡’°≈‘Ëπ©ÿπ¡“° ¡’ÀπàÕ

 ’™¡æŸÕàÕπ ‡Àßâ“ ’¢“« ‡π◊ÈÕ ’¢“« ¡’§«“¡∂’Ë¢Õß¢âÕ

ª≈âÕß 1.0 ‡´πµ‘‡¡µ√ ·≈–¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

‡Àßâ“‡∑à“°—∫ 1.5 ‡´πµ‘‡¡µ√ ‡¡◊ËÕæ‘®“√≥“‡°’Ë¬«°—∫·À≈àß

∑’Ë‡°Á∫µ—«Õ¬à“ß ·≈–™◊ËÕ∑âÕß∂‘Ëπ¢Õß¢à“„π·µà≈–°≈ÿà¡ æ∫«à“

‰¡à¡’§«“¡ —¡æ—π∏å°—∫°“√®—¥°≈ÿà¡ ‡π◊ËÕß®“°„π·µà≈–°≈ÿà¡

¡’§«“¡À≈“°À≈“¬¢Õß·À≈àß∑’Ë‡°Á∫µ—«Õ¬à“ß

º≈°“√®—¥°≈ÿà¡µ—«Õ¬à“ß¢à“¥â«¬«‘∏’ PCoA æ∫

«à“„Àâº≈°“√∑¥≈Õß à«π„À≠à  Õ¥§≈âÕß°—∫°“√®—¥°≈ÿà¡

¥â«¬«‘∏’ UPGMA §◊Õ  “¡“√∂·∫àßµ—«Õ¬à“ß¢à“ÕÕ°

‡ªìπ “¡°≈ÿà¡„À≠à ·µà®“°·ºπ¿“æ “¡¡‘µ‘ µ—«Õ¬à“ß∑’Ë

3, 4, 10 ·≈– 28 ∑’Ë®—¥Õ¬Ÿà„π°≈ÿà¡∑’Ë 1 „π°“√®—¥°≈ÿà¡¥â«¬

«‘∏’ UPGMA  “¡“√∂®”·π°‡ªìπ°≈ÿà¡¬àÕ¬‰¥âÕ¬à“ß

™—¥‡®π (Figure 1) ‡π◊ËÕß®“°º≈°“√·∫àß°≈ÿà¡¥â«¬«‘∏’

UPGMA µ—«Õ¬à“ß¥—ß°≈à“«·µ°µà“ß®“°µ—«Õ¬à“ßÕ◊Ëπ„π

°≈ÿà¡∑’Ë 1 ¡“°∑’Ë ÿ¥ ‚¥¬®“°·ºπ¿Ÿ¡‘∑“ßæ—π∏ÿ°√√¡

æ∫«à“µ—«Õ¬à“ß∑’Ë 3, 4, 10 ·≈– 28 ·¬°ÕÕ°®“°°≈ÿà¡

µ—«Õ¬à“ßÕ◊Ëπ„π°≈ÿà¡∑’Ë 1 ∑’Ë§à“§«“¡§≈â“¬§≈÷ß∑“ßæ—π∏ÿ

°√√¡ª√–¡“≥ 0.74 „π¢≥–∑’Ëµ—«Õ¬à“ß„π°≈ÿà¡∑’Ë 1

 à«π„À≠à¡’§à“§«“¡§≈â“¬§≈÷ß∑“ßæ—π∏ÿ°√√¡¡“°°«à“

0.77 º≈®“°°“√·∫àß°≈ÿà¡‚¥¬„™â«‘∏’ PCoA Õ“®„Àâº≈∑’Ë

·µ°µà“ßÕÕ°‰ª®“°°“√®—¥°≈ÿà¡¥â«¬«‘∏’ UPGMA

‡π◊ËÕß®“°«‘∏’ PCoA ®–¡’°“√·ª≈ß¢âÕ¡Ÿ≈·≈–≈¥

®”π«πµ—«·ª√≈ß ∑”„Àâ°“√®—¥°≈ÿà¡∑’Ë‰¥â§√Õ∫§≈ÿ¡

µ—«·ª√ À√◊Õ§«“¡·ª√ª√«π à«π„À≠à ·µà‰¡à„™à

§«“¡·ª√ª√«π∑—ÈßÀ¡¥ ¥—ßπ—Èπ°“√®—¥°≈ÿà¡¥â«¬«‘∏’

UPGMA ®÷ß¡’§«“¡πà“‡™◊ËÕ∂◊Õ¡“°°«à“

®“°ß“π«‘®—¬¢Õß Saritnum and Sruamsiri (2005)

‰¥â√«∫√«¡¢à“®“°·µà≈–æ◊Èπ∑’Ë„πª√–‡∑»‰∑¬®”π«π 37

µ—«Õ¬à“ß ª√–°Õ∫¥â«¬æ—π∏ÿåª≈Ÿ° 31 æ—π∏ÿå ·≈–æ—π∏ÿåªÉ“

6 æ—π∏ÿå ‡æ◊ËÕ»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡

‚¥¬„™â‡∑§π‘§Õ“√å‡Õæ’¥’ æ∫«à“æ—π∏ÿ°√√¡¢Õß¢à“®“°

·µà≈–æ◊Èπ∑’Ë„πª√–‡∑»‰∑¬ ‰¡à¡’§«“¡ —¡æ—π∏å°—∫

≈—°…≥–∑“ß —≥∞“π«‘∑¬“ ‡™àπ ™π‘¥¢Õß¢à“  ’¢Õß

‡Àßâ“ ·≈– ∂“π∑’Ë‡°Á∫ ·µà®“°°“√»÷°…“§√—Èßπ’È æ∫«à“

®“°°“√®—¥°≈ÿà¡¢à“¥â«¬‡∑§π‘§‡Õ‡Õø·Õ≈æ’ ‡¡◊ËÕ

æ‘®“√≥“√à«¡°—∫°“√„™â≈—°…≥–∑“ß —≥∞“π«‘∑¬“

¢âÕ¡Ÿ≈∑“ß¥â“πæ—π∏ÿ°√√¡¢Õß‡§√◊ËÕßÀ¡“¬‡Õ‡Õø·Õ≈æ’π’È

 “¡“√∂®”·π°°≈ÿà¡¢à“∑’Ë¡’¢π“¥¢Õß‡Àßâ“·µ°µà“ß°—π‰¥â

´÷Ëßπ—∫«à“πà“ π„®¡“° ®÷ß§«√»÷°…“‚¥¬≈–‡Õ’¬¥‡æ‘Ë¡¢÷Èπ

√«¡∑—Èß°“√‡æ‘Ë¡®”π«πµ—«Õ¬à“ß¢à“„π·µà≈–°≈ÿà¡ ‚¥¬

‡©æ“–°≈ÿà¡∑’Ë 3 ∑’Ë¡’¢π“¥‡≈Á° ´÷Ëß¡’‡æ’¬ßµ—«Õ¬à“ß‡¥’¬«

·≈–§«√«‘‡§√“–Àåª√‘¡“≥ “√ 1û acetoxychavical

acetate ¢Õß¢à“·µà≈–µ—«Õ¬à“ß¥â«¬ ‡æ◊ËÕµ√«®¥Ÿ«à“¡’

§«“¡ Õ¥§≈âÕß°—∫°“√®—¥°≈ÿà¡ ‚¥¬‡∑§π‘§‡Õ‡Õø·Õ≈æ’

À√◊Õ‰¡à Õ¬à“ß‰√°Áµ“¡ æ∫«à“¢âÕ¡Ÿ≈≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ

√à«¡°—∫°“√»÷°…“≈—°…≥–∑“ß —≥∞“π«‘∑¬“„π°“√®—¥

°≈ÿà¡¢à“ ‰¡à¡’§«“¡ —¡æ—π∏å°—∫·À≈àß∑’Ë‡°Á∫µ—«Õ¬à“ß·≈–™◊ËÕ

∑âÕß∂‘Ëπ

Figure 3 The size and characteristic of galanga (Alpinia spp.) rhizome in each group. (A) An example from
group 1, (B) group 2 and (C) group 3.
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 √ÿªº≈°“√∑¥≈Õß

®“°°“√√«∫√«¡¢à“ (Alpinia spp.) ∑’Ë„™â∫√‘‚¿§

„πª√–‡∑»‰∑¬®”π«π 30 µ—«Õ¬à“ß ‡æ◊ËÕ»÷°…“§«“¡

À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¥â«¬‡∑§π‘§‡Õ‡Õø·Õ≈æ’

‚¥¬„™â‰æ√‡¡Õ√å ™π‘¥ EcoRI ·≈– MseI ®”π«π 15 §Ÿà

æ∫·∂∫¥’‡ÕÁπ‡Õ∑—Èß ‘Èπ 403 ·∂∫ ‡ªìπ·∂∫¥’‡ÕÁπ‡Õ∑’Ë

æ∫„π∑ÿ°µ—«Õ¬à“ß®”π«π 139 ·∂∫ ·≈–·∂∫¥’‡ÕÁπ‡Õ∑’Ë

‡ªìπæÕ≈‘¡Õ√åøî´÷¡®”π«π 264 ·∂∫ ‚¥¬¡’®”π«π

·∂∫¥’‡ÕÁπ‡Õ∑’Ë‡ªìπæÕ≈‘¡Õ√åøî´÷¡‡©≈’Ë¬ 18 ·∂∫µàÕ§Ÿà

‰æ√‡¡Õ√å À√◊Õ§‘¥‡ªìπ 65.50 ‡ªÕ√å‡´Áπµå¢Õß‡§√◊ËÕßÀ¡“¬

∑—ÈßÀ¡¥ · ¥ß«à“µ—«Õ¬à“ß¢à“∑’Ëπ”¡“»÷°…“¡’§«“¡

À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡ Ÿß‚¥¬¡’§à“ PICs Õ¬Ÿà√–À«à“ß

0.00-0.50 ‚¥¬¡’§à“‡©≈’Ë¬‡∑à“°—∫ 0.18 ¡’§à“ cophenetic

correlation coefficient (r) ‡∑à“°—∫ 0.95 ´÷Ëß∂◊Õ«à“

‡ªìπ°“√®—¥°≈ÿà¡∑’Ë¥’¡“° ·≈–‡¡◊ËÕ«‘‡§√“–Àå°“√®—¥°≈ÿà¡

¥â«¬«‘∏’ UPGMA æ∫«à“ “¡“√∂®”·π°¢à“ÕÕ°‡ªìπ 3

°≈ÿà¡„À≠à  Õ¥§≈âÕß°—∫°“√®—¥°≈ÿà¡¥â«¬«‘∏’ PCoA

·≈–°“√®—¥°≈ÿà¡‚¥¬„™â≈—°…≥–∑“ß —≥∞“π«‘∑¬“

®–‡ÀÁπ‰¥â«à“°“√„™â‡§√◊ËÕßÀ¡“¬‡Õ‡Õø·Õ≈æ’

 “¡“√∂™à«¬„π°“√®—¥°≈ÿà¡¢Õß¢à“∑’Ë„™â∫√‘‚¿§‰¥â ‚¥¬

®–„Àâº≈‡ªìπ∑’Ëπà“‡™◊ËÕ∂◊Õ¬‘Ëß¢÷Èπ ‡¡◊ËÕæ‘®“√≥“√à«¡°—∫

≈—°…≥–∑“ß —≥∞“π«‘∑¬“ ÷́Ëßæ∫«à“‰¡à¡’§«“¡

 —¡æ—π∏å°—∫·À≈àß∑’Ë‡°Á∫µ—«Õ¬à“ß·≈–∑âÕß∂‘Ëπ „π¥â“π

§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß¢à“ æ∫«à“¢à“∑—Èß 30

µ—«Õ¬à“ß¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡ Ÿß¡“° ¥—ß

®–‡ÀÁπ‰¥â®“°§à“ —¡ª√– ‘∑∏‘Ï§«“¡§≈â“¬§≈÷ß∑“ßæ—π∏ÿ

°√√¡∑’ËÕ¬Ÿà„π™à«ß 0.61-0.97 ‚¥¬¡’§à“‡©≈’Ë¬‡∑à“°—∫ 0.81

´÷Ëß¢âÕ¡Ÿ≈æ◊Èπ∞“π∑“ßæ—π∏ÿ°√√¡‡À≈à“π’È ®–‡ªìπª√–‚¬™πå

°—∫°“√ª√—∫ª√ÿßæ—π∏ÿå·≈–»÷°…“æ—π∏ÿå¢à“µàÕ‰ª„πÕπ“§µ

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥»Ÿπ¬å«‘∑¬“°“√‡∑§‚π‚≈¬’™’«¿“æ

∑“ß°“√‡°…µ√·Ààß™“µ‘ »Ÿπ¬å«‘®—¬¢â“«‚æ¥·≈–¢â“«

øÉ“ß·Ààß™“µ‘ ·≈–Àπà«¬ªØ‘∫—µ‘°“√«‘®—¬æ—π∏ÿ

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

§≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å ∑’Ë‡Õ◊ÈÕ‡øóôÕ
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