
º≈¢Õß§«“¡‡¢â¡¢âπ¢Õß “√ªØ‘™’«π–§—¥‡≈◊Õ°µàÕÕ—µ√“°“√√Õ¥™’«‘µ

¢Õß™‘Èπ à«π¢âÕ ·≈–°“√ª≈Ÿ°∂à“¬¬’π„πÀπâ“«—«æ—π∏ÿå‚´‡πµ

§π“π“ß ®—π∑π«√√≥
1
 ·≈–  ¡ªÕß ‡µ™–‚µ

1

Abstract
Juntanawan, K. and Te-chato, S.
Effect of antibiotics selection on survival rate of nodal explant and
gene transformation in Anthurium andraeanum cv. Sonate
Songklanakarin J. Sci. Technol., May 2007, 29(Suppl. 2) : 229-236

The effects of various concentrations of hygromycin antibiotic supplemented in modified Murashige
and Skoog (MMS) on the survival rate of nodal explant of Anthurium andraeanum cv. Sonate were determ-
ined. The use of hygromycin at 50 mg/l caused absolute death of nodal tissue after 4 weeks of culture. Dipp-
ing nodal explant with agrobacterium, EHA 105 containing pCAMBIA1301 for 15 min followed by co-culture
on filter paper laid on MMS with 0.5 mg/l benzyladenine (BA), 0.5 mg/l thidiazuron (TDZ) and 200 mg/l
cefotaxime for 2 days then transferring the explant to culture on MMS supplemented with the above
phytohormones and 50 mg/l hygromycin resulted in the highest survival rate at 26.6% with 4 shoots/callus.
Histochemical analysis of gus activity was found in callus after 6 weeks of nodal culture and in leaf from
shoot derived from the callus.

Key words : anthurium, hygromycin, node, gene transformation

Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla,
90112, Thailand.

1
π—°»÷°…“À≈—° Ÿµ√ «∑.¡.  “¢“æ◊™»“ µ√å 

2
Ph.D. (Plant Cell Technology) √Õß»“ µ√“®“√¬å ¿“§«‘™“æ◊™»“ µ√å ¿“§«‘™“æ◊™»“ µ√å

§≥–∑√—æ¬“°√∏√¡™“µ‘ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å Õ”‡¿ÕÀ“¥„À≠à ®—ßÀ«—¥ ß¢≈“ 90112

Corresponding e-mail: stechato@yahoo.com

√—∫µâπ©∫—∫ 21 ‡¡…“¬π 2549      √—∫≈ßæ‘¡æå 7 æƒ»®‘°“¬π 2549

π‘æπ∏åµâπ©∫—∫



Songklanakarin J. Sci. Technol.

Vol.29 (Suppl. 2), May 2007 : Grad. Res. 230

Antibiotics selection on survival rate in A. andraeanum

Juntanawan, K. and Te-chato, S.

∫∑§—¥¬àÕ

§π“π“ß ®—π∑π«√√≥ ·≈–  ¡ªÕß ‡µ™–‚µ

º≈¢Õß§«“¡‡¢â¡¢âπ¢Õß “√ªØ‘™’«π–§—¥‡≈◊Õ°µàÕÕ—µ√“°“√√Õ¥™’«‘µ¢Õß™‘Èπ à«π¢âÕ

·≈–°“√ª≈Ÿ°∂à“¬¬’π„πÀπâ“«—«æ—π∏ÿå‚´‡πµ

«.  ß¢≈“π§√‘π∑√å «∑∑.  æƒ…¿“§¡ 2550  29(©∫—∫æ‘‡»… 2) : 229-236

®“°°“√»÷°…“§«“¡‡¢â¡¢âπ¢Õß “√ªØ‘™’«π–‰Œ‚°√¡—¬´‘π∑’Ë‡µ‘¡„πÕ“À“√ Ÿµ√¥—¥·ª≈ß Murashige ·≈– Skoog

(MMS) µàÕÕ—µ√“°“√√Õ¥™’«‘µ¢Õß™‘Èπ à«π¢âÕÀπâ“«—«æ—π∏ÿå‚´‡πµ æ∫«à“ §«“¡‡¢â¡¢âπ 50 ¡°./≈‘µ√ ∑”„Àâ‡π◊ÈÕ‡¬◊ËÕ à«π

¢âÕ¢ÕßÀπâ“«—«æ—π∏ÿå¥—ß°≈à“«µ“¬∑—ÈßÀ¡¥¿“¬„π‡«≈“ 4  —ª¥“Àå °“√®ÿà¡·™à™‘Èπ à«π¢âÕ°—∫Õ–‚°√·∫§∑’‡√’¬ EHA 105

∑’Ë¡’æ≈“ ¡‘¥ pCAMBIA1301 ‡ªìπ‡«≈“ 15 π“∑’ ·≈â«‡≈’È¬ß∫π°√–¥“…°√Õß∑’Ë«“ß∫πÕ“À“√ Ÿµ√ MMS ‡µ‘¡‡∫π´‘≈

Õ–¥‘π‘π (BA)  ‰∏‰¥Õ–´Ÿ√Õπ (TDZ) ‡¢â¡¢âπ 0.5 ¡°./≈‘µ√ ‡∑à“°—π  ·≈–´’
 
‚ø∑“´‘¡ 200 ¡°./≈‘µ√ ‡ªìπ‡«≈“ 2 «—π

®“°π—Èπ¬â“¬‰ª‡≈’È¬ß∫πÕ“À“√ MMS ‡µ‘¡ “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ¢â“ßµâπ ·≈– “√ªØ‘™’«π–‰Œ‚°√¡—¬´‘π 50 ¡°./

≈‘µ√ „ÀâÕ—µ√“°“√ √â“ß·§≈≈— ®“°¢âÕ Ÿß ÿ¥ 26.66% ®”π«π¬Õ¥ 4 ¬Õ¥ µ√«®æ∫°‘®°√√¡¢Õß¬’π gus ∑—Èß„π·§

≈≈— À≈—ß®“°‡æ“–‡≈’È¬ß¢âÕ 6  —ª¥“Àå ·≈–„∫®“°¬Õ¥∑’Ëæ—≤π“¡“®“°·§≈≈— „πÕ’° 6  —ª¥“ÀåµàÕ¡“

Àπâ“«—« (Anthurium spp.) Õ¬Ÿà „π«ß»å Araceae
(Arum Family) ‡ªìπ‰¡â¥Õ°æ◊Èπ‡¡◊Õß¢Õß∑«’ªÕ‡¡√‘°“„µâ ‰¡â
¥Õ°™π‘¥π’È¡’¡“°¡“¬À≈“¬™π‘¥  ®“°°“√ ”√«®æ∫«à“ ¡’
ª√–¡“≥ 1,500 ™π‘¥ («‘‡™…∞, 2540) ¡’∑—Èß™π‘¥‰¡âµ—¥¥Õ°
·≈–™π‘¥‰¡â°√–∂“ß Àπâ“«—«¡’ 2 ™π‘¥„À≠àÊ §◊Õ Anthurium
andraeanum   à«π„À≠à„™âµ—¥¥Õ°‡ªìπ∑’Ëπ‘¬¡„πª√–‡∑» ·≈–
Anthurium schzerianum ª≈Ÿ°‡ªìπ‰¡âµ—¥¥Õ° ·≈–‰¡â
°√–∂“ß ‡ªìπ∑’Ëπ‘¬¡„π À√—∞Õ‡¡√‘°“ ‡™àπ Àπâ“«—«æ—π∏ÿå‚´‡πµ
‡ªìπÀπâ“«—«æ—π∏ÿåµà“ßª√–‡∑»π”‡¢â“®“°ª√–‡∑»‡π‡∏Õ√å·≈π¥å
¡’®“π√Õß¥Õ°√ŸªÀ—«„® ’™¡æŸ ¥¡—π‡≈Á°πâÕ¬ ‡¡◊ËÕ·°à‡ª≈’Ë¬π
‡ªìπ ’™¡æŸÕ¡·¥ß √àÕßπÈ”µ“‰¡à≈÷° ÀŸ®“π√Õß¥Õ°™‘¥°—π ª≈’
¥Õ° ’™¡æŸ‡¢â¡°«à“®“π√Õß¥Õ°‡≈Á°πâÕ¬ («™‘√æß»å, 2545)
ªí≠À“∑’Ëæ∫„π°“√º≈‘µÀπâ“«—«‡ªìπ°“√§â“¡—°‡°’Ë¬«°—∫‡√◊ËÕß‚√§
·≈–·¡≈ß ‡™àπ ‚√§„∫·Àâß ‚√§„∫‰À¡â ‚√§„∫¥à“ß ·≈–‰√
®÷ß∑”„Àâ‡°‘¥§«“¡‡ ’¬À“¬°—∫º≈º≈‘µ (æπ‘¥“, 2547) ªí®®ÿ∫—π
‡∑§π‘§∑“ß¥â“π‡∑§‚π‚≈¬’™’«¿“æ‡¢â“¡“¡’∫∑∫“∑„π°“√¢¬“¬
æ—π∏ÿå·≈–°“√ª√—∫ª√ÿßæ—π∏ÿå °“√∂à“¬¬’π¥â«¬Õ–‚°√·∫§∑’‡√’¬¡
‡ªìπ‡∑§π‘§°“√∂à“¬¬’π‡¢â“ Ÿàæ◊™∑’Ë “¡“√∂‡ª≈’Ë¬π·ª≈ß≈—°…≥–
∑“ßæ—π∏ÿ°√√¡¢Õßæ◊™‰¥âµ“¡∑’ËµâÕß°“√ ´÷Ëß„™âÀ≈—°°“√§◊Õ°“√
 àß∂à“¬æ—π∏ÿ°√√¡®“°¿“¬πÕ°‡¢â“ Ÿà‡´≈≈å‡ªÑ“À¡“¬ ·≈– “√
æ—π∏ÿ°√√¡∑’Ë àß∂à“¬‡¢â“‰ª·∑√°‡™◊ËÕ¡µàÕ°—∫‚§√‚¡‚´¡¢Õß
‡´≈≈å‡ªÑ“À¡“¬∑”„Àâ‡°‘¥°“√· ¥ßÕÕ°„π≈—°…≥–∑“ßæ—π∏ÿ-
°√√¡∑’Ë “√æ—π∏ÿ°√√¡‡À≈à“π—Èπ§«∫§ÿ¡ ≈—°…≥–∑“ßæ—π∏ÿ°√√¡

‡À≈à“π—Èπ¡’§«“¡ “¡“√∂„π°“√∂à“¬µàÕ‰ª¬—ß√ÿàπ≈Ÿ°‡À¡◊Õπ„π
æ◊™ª°µ‘‰¥â ´÷Ëß‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√ª√—∫ª√ÿßæ—π∏ÿå„Àâ¡’
§«“¡µâ“π∑“πµàÕ ¿“æ·«¥≈âÕ¡∑’Ë‰¡à‡À¡“– ¡ À√◊Õ°“√‡¢â“
∑”≈“¬¢Õß‚√§·≈–·¡≈ß

Õ–‚°√·∫§∑’‡√’¬¡∑’Ë¡’§«“¡ “¡“√∂„π°“√ àß∂à“¬ T-
DNA (transferred DNA) ‡¢â“ Ÿàæ◊™π—Èπ¡’Õ¬Ÿà¥â«¬°—π 2 ™π‘¥
§◊Õ Agrobacterium tumefaciens ¡’ Ti-plasmid (tumor
inducing plasmid)   àß‡ √‘¡°“√ √â“ßªÿÉ¡ª¡„πæ◊™ ·≈–
Agrobacterium rhizogenes  ¡’ Ri-plasmid (root
inducing plasmid) ÷́Ëß àß‡ √‘¡°“√ √â“ß√“°≈Õ¬„πæ◊™
(Kosuge et al., 1992) ªí®®ÿ∫—ππ‘¬¡„™âÕ–‚°√·∫§∑’‡√’¬¡
∑—Èß Õß™π‘¥„π°“√ àß∂à“¬ T-DNA ‡æ◊ËÕª√—∫ª√ÿßæ—π∏ÿå„πæ◊™
À≈“¬™π‘¥ ‡™àπ ¬“ßæ“√“ (™«πæ‘», 2544) ¡—ß§ÿ¥ (‡√‘Ë¡Õ√ÿ≥,
2541) ‚°‚°â (Mayolo et al., 2003) ¬“ Ÿ∫ (Hong et al.,
2005)  Àπâ“«—« (Kuehnle and Sugii, 1991)  °ÿÀ≈“∫
(Kim et al., 2004) ·≈–ªÕ™«“ (Herath et al., 2005)
¥—ßπ—Èπ°“√∂à“¬¬’π‡æ◊ËÕ·°âªí≠À“‡√◊ËÕß‚√§ ·¡≈ß ·≈– ¿“æ
·«¥≈âÕ¡‰¡à‡À¡“– ¡®÷ß‡ªìπ·π«∑“ßÀπ÷Ëß„π°“√æ—≤π“æ—π∏ÿå
Àπâ“«—« Õ¬à“ß‰√°Áµ“¡°“√ª≈Ÿ°∂à“¬¬’π‚¥¬„™â‡™◊ÈÕÕ–‚°√·∫§-
∑’‡√’¬¡¡’§«“¡®”‡æ“– ”À√—∫æ◊™·µà≈–™π‘¥ ¥—ßπ—Èπ°“√»÷°…“
°“√∂à“¬¬’π„πÀπâ“«—«æ—π∏ÿå∑’Ë π„®®÷ß‡ªìπ ‘Ëß®”‡ªìπ  Õ¬à“ß‰√
°Áµ“¡„πÀπâ“«—«‰¥â¡’√“¬ß“π°“√∂à“¬¬’π„πÀπâ“«—«æ—π∏ÿå Alii
·≈–æ—π∏ÿå≈Ÿ°º ¡ 'UH1060' ‚¥¬„™â™‘Èπ à«π√“°‡≈’È¬ß√à«¡°—∫
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§π“π“ß  ®—π∑π«√√≥ ·≈–  ¡ªÕß  ‡µ™–‚µ231

‡™◊ÈÕ Agrobacterium tumefaciens  “¬‡™◊ÈÕ LBA4404 ∑’Ë
¡’æ≈“ ¡‘¥ pCa2Att ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ¬â“¬‡≈’È¬ß∫π
Õ“À“√ Ÿµ√ MMS ‡µ‘¡ BA 2.2 µM  ·≈– “√ªØ‘™’«π–
´’ ‚ø∑“´‘¡ 250 ¡°./≈‘µ√ ·≈–§“π“¡—¬´‘π 50 ¡°./≈‘µ√
´÷Ëß®“°√“¬ß“π¥—ß°≈à“« æ∫«à“ °“√„™â√“°‡ªìπ‡π◊ÈÕ‡¬◊ËÕ‡√‘Ë¡µâπ
 “¡“√∂∂à“¬¬’π‡¢â“ ŸàÀπâ“«—« ·≈–‰¥âµâπ∑’Ë¡’§«“¡µâ“π∑“πµàÕ
§“π“¡—¬´‘π (Chen et al., 1997) Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’
√“¬ß“π„™â™‘Èπ à«π¢âÕ¢ÕßÀπâ“«—«„π°“√∂à“¬¬’π‚¥¬„™â‡™◊ÈÕ A.
tumefaciens   ¥—ßπ—Èπ„π√“¬ß“ππ’È®ß‰¥â»÷°…“º≈¢Õß “√
ªØ‘™’«π–∑’Ë „™â „π°“√§—¥‡≈◊Õ°·≈–«‘∏’°“√‡≈◊È¬ß√à«¡°—∫‡™◊ÈÕ A.
tumefaciens  “¬‡™◊ÈÕ EHA 105 (∑’Ë¡’æ≈“ ¡‘¥ pCAMBIA
1301 ∑’Ë¡’¬’πµâ“π∑“πµàÕ “√ªØ‘™’«π–‰Œ‚°√¡—¬´‘π ·≈–¡’¬’π
gus ‡ªìπ¬’π√“¬ß“π) ‡æ◊ËÕ‡ªìπ·π«∑“ß ”À√—∫°“√∂à“¬¬’π„π
Àπâ“«—«µàÕ‰ª

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

«— ¥ÿæ◊™

°“√»÷°…“π’È „™âµâπÀπâ“«—« “¬æ—π∏ÿå ‚´‡πµ¿“¬„π ¿“æ
ª≈Õ¥‡™◊ÈÕÕ“¬ÿ 6  —ª¥“Àå  ∑’Ë‡æ“–‡≈’È¬ß„πÕ“À“√‡À≈« Ÿµ√
MMS ‡µ‘¡ “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ §◊Õ BA √à«¡°—∫ TDZ
§«“¡‡¢â¡¢âπÕ¬à“ß≈– 0.5 ¡°./≈‘µ√  ®“°π—Èπ‡æ‘Ë¡ª√‘¡“≥µâπ
‚¥¬‡≈’È¬ß∫πÕ“À“√·¢Áß Ÿµ√‡¥‘¡‡µ‘¡ “√§«∫§ÿ¡°“√‡®√‘≠
‡µ‘∫‚µ‡™àπ‡¥’¬«°—∫¢â“ßµâπ ·≈–¬â“¬‡≈’È¬ß∑ÿ° 4  —ª¥“Àå ∑’Ë
Õÿ≥À¿Ÿ¡‘ 26±2oC ¿“¬„µâ°“√„Àâ· ß 1,500 ≈—°´å ‡ªìπ‡«≈“
14 ™¡/«—π

 Ÿµ√Õ“À“√∑’Ë„™â‡≈’È¬ß

Õ“À“√∑’Ë „™â „π°“√‡æ“–‡≈’È¬ßÀπâ“«—«‡ªìπÕ“À“√ Ÿµ√
Murashige ·≈– Skoog ¥—¥·ª≈ß (MMS) ∑’Ë¡’°“√‡µ‘¡
Õ–¥’π’π´—≈‡øµ§«“¡‡¢â¡¢âπ 100 ¡°./≈‘µ√ Õ“À“√ Ÿµ√
¥—ß°≈à“«¥—¥·ª≈ß‚¥¬°“√≈¥Õß§åª√–°Õ∫¢Õß∏“µÿÕ“À“√À≈—°
∫“ßÕ¬à“ß≈ß§√÷ËßÀπ÷Ëß®“° Ÿµ√‡¥‘¡‡À≈◊Õ§«“¡‡¢â¡¢âπ¥—ßπ’È§◊Õ
NH

4
NO

3
 825 ¡°./≈‘µ√ KNO

3
 950 ¡°./≈‘µ√ KH

2
PO

3

85 ¡°./≈‘µ√ FeSO
4
7H

2
O 13.9 ¡°./≈‘µ√ ·≈– Na

2
EDTA

18.6 ¡°./≈‘µ√ ª√—∫ pH 5 .7 Õ“À“√∑’Ë‡µ√’¬¡·≈â«π”¡“π÷Ëß
¶à“‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 121oC §«“¡¥—π 1.05 °°./µ√.´¡. π“π
15 π“∑’

‡™◊ÈÕÕ–‚°√·∫§∑’‡√’¬¡

„™â‡™◊ÈÕ A. tumefaciens  “¬‡™◊ÈÕ EHA 105 ∑’Ë¡’
æ≈“ ¡‘¥ pCAMBIA 1301 ∑’Ë¡’¬’πµâ“π∑“πµàÕ “√ªØ‘™’«π–
‰Œ‚°√¡—¬´‘π‡ªìπ¬’π‡§√◊ËÕßÀ¡“¬‡æ◊ËÕ°“√§—¥‡≈◊Õ°  ·≈–¬’π
gus ‡ªìπ¬’π√“¬ß“πº≈  ‡≈’È¬ß‡æ‘Ë¡®”π«π‰«â∫πÕ“À“√·¢Áß
LB (Luria Broth) ∑’Ë‡µ‘¡§“π“¡—¬´‘π 50 ¡°./≈‘µ√ «“ß
‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 28±2oC ¬â“¬‡≈’È¬ß∑ÿ° Ê 2  —ª¥“Àå

«‘∏’°“√∑¥≈Õß

1. »÷°…“§«“¡‡¢â¡¢âπ¢Õß “√ªØ‘™’«π–∑’Ë¡’º≈µàÕÕ—µ√“

°“√√Õ¥™’«‘µ¢Õß™‘Èπ à«π¢âÕ

„™â™‘Èπ à«π¢âÕ®“° µâπÀπâ“«—«„πÀ≈Õ¥∑¥≈Õß∑’Ë‡æ“–
‡≈’È¬ß∫πÕ“À“√·¢Áß Ÿµ√ MMS  ‡µ‘¡´Ÿ‚§√  3%  «ÿâπµ√“
π“ß‡ß◊Õ° 0.75%  ‡µ‘¡ TDZ ·≈– BA ‡¢â¡¢âπ 0.5 ¡°./
≈‘µ√ ‡∑à“°—π  ·≈–ª√—∫ pH 5.7  ‡µ‘¡‰Œ‚°√¡—¬´‘π§«“¡
‡¢â¡¢âπ 0, 10, 20, 30, 40 ·≈– 50 ¡°./≈‘µ√  ‡æ“–‡≈’È¬ß
¿“¬„π¢«¥ 8 ÕÕπ´å∫√√®ÿÕ“À“√ 15 ¡≈ ‡æ“–‡≈’È¬ß¿“¬„π
 ¿“æ¡◊¥∑’ËÕÿ≥À¿Ÿ¡‘ 26±2oC ·µà≈– ‘Ëß∑¥≈Õß∑” 5 È́”Ê ≈–
2 ™‘Èπ À≈—ß‡æ“–‡≈’È¬ß 4  —ª¥“Àå ∫—π∑÷°Õ—µ√“√Õ¥™’«‘µ¢Õß
™‘Èπ à«π¢âÕ·µà≈–§«“¡‡¢â¡¢âπ¢Õß “√ªØ‘™’«π–‰Œ‚°√¡—¬´‘π
‡ª√’¬∫‡∑’¬∫°—π‚¥¬„™â·ºπ°“√∑¥≈Õß·∫∫ CRD (Com-
pletely randomized design) µ√«® Õ∫§«“¡·µ°µà“ß
¢Õß§à“‡©≈’Ë¬ ‚¥¬„™â DMRT (Duncan's multiple range
test)

2. »÷°…“«‘∏’°“√·≈–√–¬–‡«≈“°“√‡≈’È¬ß√à«¡∑’Ë¡’º≈µàÕ°“√

ª≈Ÿ°∂à“¬¬’π¢ÕßÀπâ“«—«

π”™‘Èπ à«π¢âÕ∑’Ë ‰¥â®“°µâπ∑’Ë‡æ“–‡≈’È¬ß„π„π ¿“æ
ª≈Õ¥‡™◊ÈÕ¡“®ÿà¡·™à„√ “√·¢«π≈Õ¬‡™◊ÈÕ Õ–‚°√·∫§∑’‡√’¬¡
 “¬‡™◊ÈÕ EHA 105 ∑’Ë¡’æ≈“ ¡‘¥ pCAMBIA 1301 (∑’Ë
ºà“π°“√Õ‘π§Ÿ‡∫∑∫π‡§√◊ËÕß‡¢¬à“∑’Ë§«“¡‡√Á« 100 √Õ∫/π“∑’
„πÕ“À“√‡À≈« LB ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ¡’§à“ OD = 1.6)
‡ªìπ‡«≈“ 15, 30, 45 π“∑’  ®“°π—Èππ”‡π◊ÈÕ‡¬◊ËÕæ◊™¡“‡æ“–
‡≈’È¬ß∫πÕ“À“√·¢Áß Ÿµ√ MMS ‡µ‘¡ BA ·≈– TDZ ‡¢â¡¢âπ
0.5 ¡°./≈‘µ√ ‡∑à“°—π ·≈–‰Œ‚°√¡—¬´‘π‡¢â¡¢âπ 50 ¡°./≈‘µ√
„π®“π‡æ“–‡≈’È¬ß´÷Ëß∫√√®ÿÕ“À“√ 15 ¡≈  2 «‘∏’§◊Õ
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1) ‡≈’È¬ß∫πÕ“À“√∑’Ë∫√√®ÿ„π®“π‡æ“–‡≈’È¬ß‚¥¬µ√ß
(Direct method)

2) ‡≈’È¬ß∫π°√–¥“…°√Õß∑’Ë«“ß∫πÕ“À“√¢â“ßµâπ
(Filter paper method)

«‘∏’∑’Ë 2 ‡≈’È¬ß™‘Èπ à«π¢âÕ∑’Ë®ÿà¡·™à A tumefaciens
∫π°√–¥“…°√Õß∑’Ëºà“π°“√π÷Ëß¶à“‡™◊ÈÕ´÷Ëß«“ß∫πÕ“À“√ Ÿµ√
¢â“ßµâπ‡µ‘¡‰Œ‚°√¡—¬´‘π 50 ¡°./≈‘µ√ ‡ªìπ‡«≈“ 2 «—π ·≈â«
®÷ß¬â“¬™‘Èπ à«π¢âÕ‰ª‡≈’È¬ß∫πÕ“À“√‡µ‘¡‰Œ‚°√¡—¬´‘π‡¢â¡¢âπ
50 ¡°./≈‘µ√ ‡æ“–‡≈’È¬ß¿“¬„π ¿“æ¡◊¥ ∑’ËÕÿ≥À¿Ÿ¡‘ 28±2oC
·µà≈–√–¬‡«≈“°“√®ÿà¡·™à ·≈–«‘∏’°“√‡≈’È¬ß√à«¡∑” 3 ´È”Ê ≈–
5 ™‘Èπ µ√«® Õ∫°“√µÕ∫ πÕß¢Õß¢âÕ (Õ—µ√“√Õ¥™’«‘µ °“√
 √â“ß·§≈≈—  ·≈–æ—≤π“¬Õ¥) „π·µà≈–√–¬–‡«≈“ ·≈–«‘∏’
°“√‡≈’È¬ß√à«¡‡ª√’¬∫‡∑’¬∫°—π‚¥¬„™â·ºπ°“√∑¥≈Õß·∫∫
CRD µ√«® Õ∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬ ‚¥¬„™â DMRT
 ”À√—∫°“√µ√«® Õ∫°‘®°√√¡¢Õß GUS π—Èπ∑” 2 √–¬–§◊Õ
À≈—ß®“°‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 6  —ª¥“Àå À≈—ß®“°‡æ“–‡≈’È¬ß
∫πÕ“À“√§—¥‡≈◊Õ°¢â“ßµâπ  ·≈–À≈—ß®“°π—ÈπÕ’° 6  —ª¥“Àå
‡¡◊ËÕ¡’°“√ √â“ß¬Õ¥‚¥¬°“√‡°Á∫µ—«Õ¬à“ß·§≈≈—  ·≈–„∫¡“„ à
„π®“πÀ≈ÿ¡ (titer plate) 3-4 ™‘ÈπµàÕÀ≈ÿ¡ ‡µ‘¡ à«πº ¡
¢Õß “√≈–≈“¬ X-gluc (X-gluc ‡¢â¡¢âπ 1 ‰¡‚§√‚¡≈“√å
ª√‘¡“µ√ 26 ‰¡‚§√≈‘µ√ °—∫ lysis buffer ª√‘¡“µ√ 1 ¡≈)
≈ß‰ª„πÀ≈ÿ¡Ê ≈– 250 ‰¡‚§√≈‘µ√ π”‰ª¥Ÿ¥¥â«¬‡§√◊ËÕß¥Ÿ¥
 Ÿ≠≠“°“»‡ªìπ‡«≈“ 20 π“∑’ Õ‘π§‘«‡∫∑∑’ËÕÿ≥À¿Ÿ¡‘ 37oC
‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß   ≈â“ß¥â«¬‡¡∑∏‘≈·Õ≈°ÕŒÕ≈å 3-4 §√—Èß
µ√«® Õ∫ ’πÈ”‡ß‘π¢Õß‡π◊ÈÕ‡¬◊ËÕ∑’Ë‡°‘¥®“°ªØ‘°√‘¬“¢Õß‡Õπ‰´¡å-

Glucuronidase °—∫ X-gluc ∫—π∑÷°º≈°“√‡°‘¥®ÿ¥ ’πÈ”‡ß‘π
(blue spot) ‡ª√’¬∫‡∑’¬∫°—π„π·µà≈–√–¬–‡«≈“ ·≈–«‘∏’°“√
‡≈’È¬ß√à«¡‚¥¬„™â·ºπ°“√∑¥≈Õß¢â“ßµâπ

º≈°“√∑¥≈Õß

1. §«“¡‡¢â¡¢âπ¢Õß “√ªØ‘™’«π–µàÕÕ—µ√“°“√√Õ¥™’«‘µ

¢Õß™‘Èπ à«π¢âÕ

°“√‡≈’È¬ß™‘Èπ à«π¢âÕ∫πÕ“À“√ MMS ∑’Ë‡µ‘¡ “√
ªØ‘™’«π–‰Œ‚°√¡—¬´‘π‡ªìπ‡«≈“ 4  —ª¥“Àå æ∫«à“§«“¡‡¢â¡¢âπ
∑’Ë 0 ·≈– 10 ¡°./≈‘µ√ ¡’Õ—µ√“°“√√Õ¥™’«‘µ 100% ™‘Èπ à«π
¢âÕ¡’ ’‡¢’¬« ¥  §«“¡‡¢â¡¢âπ 20, 30 ·≈– 40 ¡°./≈‘µ√
¡’Õ—µ√“°“√√Õ¥™’«‘µ 80%, 46.67% ·≈– 13.33% µ“¡
≈”¥—∫  ™‘Èπ à«π¢âÕ¡’ ’‡¢’¬«´’¥ªππÈ”µ“≈   à«π√–¥—∫§«“¡
‡¢â¡¢âπ∑’Ë 50 ¡°./≈‘µ√  ™‘Èπ à«π¢âÕ¡’Õ—µ√“√Õ¥™’«‘µ 0%
™‘Èπ à«π¢âÕ¡’ ’´’¥¢“«À√◊Õ ’πÈ”µ“≈ (Figure 1)

2. «‘∏’°“√·≈–√–¬–‡«≈“°“√‡≈’È¬ß√à«¡∑’Ë¡’º≈µàÕ°“√ª≈Ÿ°

∂à“¬¬’π¢ÕßÀπâ“«—«

«‘∏’°“√‡≈’È¬ß√à«¡‚¥¬„™â°√–¥“…°√Õß«“ß∫πÕ“À“√™—°
π”°“√æ—≤π“°“√¢Õß™‘Èπ à«π¢âÕ„Àâ°“√ √â“ß·§≈≈—  ®”π«π
¬Õ¥ ·≈–°‘®°√√¡¢Õß GUS  Ÿß°«à“°“√‡≈’È¬ß√à«¡„πÕ“À“√
‚¥¬µ√ß (Table 1) ∑ÿ°√–¬–‡«≈“°“√‡æ“–‡≈’È¬ß√à«¡°—∫‡™◊ÈÕ
Õ–‚°√·∫§∑’‡√’¬ “¡“√∂∂à“¬¬’π‰¥â °“√®ÿà¡·™à‡™◊ÈÕ‡ªìπ√–¬–
‡«≈“ —Èπ “¡“√∂∂à“¬¬’π‰¥â ¡’Õ—µ√“°“√√Õ¥™’«‘µ∫πÕ“À“√‡µ‘¡

Figure 1. Effect of hygromycin on survial pencentage of nodal explant on MMS medium for
4 weeks.
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 “√ªØ‘™’«π–‰Œ‚°√¡—¬´‘π Ÿß ÿ¥ 26.6% „Àâ°“√æ—≤π“¬Õ¥
®“°·§≈≈—  4 ¬Õ¥ ·≈–¡’°‘®°√√¡¢Õß GUS 12 ®ÿ¥ °“√
®ÿà¡·™à‡ªìπ√–¬–‡«≈“π“π¢÷Èπ‰¡à¡’º≈µàÕ°“√∂à“¬¬’π °“√®ÿà¡·™à
‡ªìπ‡«≈“ 45 π“∑’ àßº≈„Àâ°“√∂à“¬¬’π≈¥≈ß

®“°°“√µ√«® Õ∫°“√∂à“¬¬’π„π√–¬–∑’Ë¡’°“√æ—≤π“
„Àâ¬Õ¥√«¡‚¥¬π”„∫¬Õ¥¡“µ√«® Õ∫°‘®°√√¡¢Õß GUS °Á
¬—ßµ√«®æ∫æ∫¬’π∑’Ë‰¥â√—∫°“√∂à“¬Õ¬Ÿà „π∑ÿ°√–¬–‡«≈“°“√®ÿà¡
·™à (15-45 π“∑’) (Figure 2)  ·≈–¬Õ¥¥—ß°≈à“«‡®√‘≠
‡æ‘Ë¡ª√‘¡“≥‰¥â¥’„πÕ“À“√‡µ‘¡ “√ªØ‘™’«π–‰Œ‚°√¡—¬´‘π

«‘®“√≥å

®“°°“√π”™‘Èπ à«π¢âÕ¢ÕßÀπâ“«—««“ß‡≈’È¬ß∫πÕ“À“√
‡µ‘¡ “√ªØ‘™’«π–‰Œ‚°√¡—¬´‘π§—¥‡≈◊Õ° æ∫«à“ §«“¡‡¢â¡¢âπ
50 ¡°./≈‘µ√ ∑”„Àâ™‘Èπ‡π◊ÈÕ‡¬◊ËÕ à«π¢âÕ¢ÕßÀπâ“«—«µ“¬∑—ÈßÀ¡¥
¿“¬„π‡«≈“ 4  —ª¥“Àå  ´÷Ëßº≈¥—ß°≈à“«π’È Õ¥§≈âÕß°—∫°“√
»÷°…“¢Õß Chai ·≈–§≥– (2004) ∑’Ëæ∫«à“°“√„™â‰Œ‚°√-
¡—¬´‘π‡¢â¡¢âπ 50 ¡°./≈‘µ√   àßº≈„ÀâÕ—µ√“°“√µ“¬¢Õß
™‘Èπ à«π√“°À≠â“ π“¡ 100% ·≈–§«“¡‡¢â¡¢âπ¥—ß°≈à“«„™â
‡ªìπ‡°≥±å„π°“√§—¥‡≈◊Õ°°“√∂à“¬¬’π‰¥â  πÕ°®“°π’È ∑»æ√

·≈–§≥– (2546) √“¬ß“π°“√„™â‰Œ‚°√¡—¬ ‘́π‡¢â¡¢âπ 50 ¡°./
≈‘µ√ ‡ªìπ§«“¡‡¢â¡¢âπ ”À√—∫µ√«® Õ∫§«“¡µâ“π∑“πµàÕ
 “√ªØ‘™’«π–‡æ◊ËÕ‡ªìπ¥—™π’„π°“√™’È«—¥°“√∂à“¬¬’π„π¢â“«æ—π∏ÿå
™—¬π“∑ 1 °—∫™‘Èπ à«π‡¡≈Á¥·≈–·§≈≈—   ”À√—∫√–¬–‡«≈“
°“√®ÿà¡·™à™‘Èπ à«πæ◊™°—∫‡™◊ÈÕπ—Èπ‚¥¬∑—Ë«‰ªÕ¬Ÿà„π™à«ß —ÈπÊ ·≈â«
¬â“¬‰ª‡≈’È¬ß„πÕ“À“√„À¡à¥â«¬«‘∏’°“√∑’Ë·µ°µà“ß°—π‡ªìπ√–¬–
‡«≈“Àπ÷Ëß‡æ◊ËÕ àß‡ √‘¡°“√ àß∂à“¬¬’π‚¥¬‡™◊ÈÕÕ–‚°√·∫§∑’‡√’¬
„π°“√»÷°…“π’Èæ∫«à“°“√®ÿà¡·™à™‘Èπ à«π¢âÕÀπâ“«—«‡ªìπ‡«≈“ 15
π“∑’ ·≈â«¬â“¬‰ª‡≈’È¬ß∫π°√–¥“…°√Õß∑’Ë«“ß∫πÕ“À“√∑’Ë„™â
‡≈’È¬ß‡ªìπ‡«≈“ 2 «—π (48 ™¡)  “¡“√∂∂à“¬¬’π‰¥â ”‡√Á®®“°
°“√µ√«® Õ∫°‘®°√√¡¢Õß gus  Ÿß°«à“°“√‡æ“–‡≈’È¬ß∫π
Õ“À“√‚¥¬µ√ß „π¢≥–∑’Ë√“°Àπâ“«—«æ—π∏ÿå Alii ·≈–æ—π∏ÿå≈Ÿ°
º ¡ 'UH1060' „™â‡«≈“‡≈’È¬ß√à«¡°—∫‡™◊ÈÕ Agrobacterium
tumefaciens  “¬‡™◊ÈÕ LBA4404 ∑’Ë¡’æ≈“ ¡‘¥ pCa2Att
‡æ’¬ß 1 «—π (24 ™¡) (Chen et al., 1997)  à«π·§≈≈— 
¢â“«∑’Ë™—°π”®“°‡ÕÁ¡∫√‘‚Õ  ‰¥â√“¬ß“π°“√„™â‡≈’È¬ß√à«¡°—∫‡™◊ÈÕ
Agrobacterium tumefaciens  “¬‡™◊ÈÕ LBA4404 ∑’Ë¡’
æ≈“ ¡‘¥ pTOK233 ‡ªìπ‡«≈“ 3 «—π (Hoque et al.,
2005)  §«“¡·µ°µà“ß¢Õß‡«≈“‡≈’È¬ß√à«¡Õ“®‡π◊ËÕß¡“®“°
™‘Èπ à«π∑’Ë·µ°µà“ß°—π¡’°“√ √â“ß “√‡§¡’„π°≈ÿà¡∑’Ë‡Õ◊ÈÕµàÕ°“√

Table 1. Effect of co-cultivation period and methods with A. tumefaciens on
development of nodal explants on MMS medium supplemented
with 50 mg/l hygrpomycin, 0.5 mg/l BA and 0.5 mg/l TDZ for
6 weeks.

Co-culture Co-culture Callus forming Number of Number of
Period (min) method Explant (%) shoots blue spotx

0 (control) Direct 0 0b 0c
Filter paper 0c 0b 0c

15 Direct 20a 4a 8b
Filter paper 26.66a 4a 12a

30 Direct 13.33b 1b 1c
Filter paper 20a 5a 13a

45 Direct 13.33b 2b 12a
Filter paper 13.33b 3 11a

F-test * * *
C.V.(%) 42.19 50.63 12.48

* : Significant different at p=0.05
Means not sharing common letter within column differ significantly by DMRT
xTransient expression of GUS activity at 8 weeks of culture transformed nodal explant
on MMS with 0.5 mg/l BA, 0.5 mg/l TDZ and 50 mg/l hygromycin.
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 àß∂à“¬¬’π‰¥â„π™π‘¥·≈–ª√‘¡“≥∑’Ë·µ°µà“ß°—π √«¡∂÷ßæ—π∏ÿå∑’Ë
„™â°Á·µ°µà“ß°—π¥â«¬  Õ¬à“ß‰√°Áµ“¡  ¡—™™“ ·≈– ¡ªÕß
(2544) „™â‡™◊ÈÕÕ–‚°√·∫§∑’‡√’¬¡ “¬‡™◊ÈÕ LBA 4404 ¡’
æ≈“ ¡‘¥ pBI 121  “¬‡™◊ÈÕ LBA 4404 ¡’æ≈“ ¡‘¥ pTok
233 ·≈– “¬‡™◊ÈÕ EHA 101 ¡’ æ≈“ ¡‘¥ pIG 121 ‡≈’È¬ß
√à«¡°—∫™‘Èπ à«π„∫‚Œ¬à“‡ªìπ‡«≈“ 15 π“∑’  ®“°π—Èπ¬â“¬‰ª
‡≈’È¬ß„πÕ“À“√§—¥‡≈◊Õ°‚¥¬µ√ß‚¥¬‰¡à®”‡ªìπµâÕßÕ“»—¬√–¬–
‡«≈“‡≈’È¬ß√à«¡°Á àß∂à“¬¬’π‰¥â ‡™àπ‡¥’¬«°—∫°≈â«¬‰¡âæ—π∏ÿå‡Õ◊ÈÕß
‡ß‘π ‡Õ◊ÈÕß “¡ ’ ‡Õ◊ÈÕß§” ·≈–‡Õ◊ÈÕß‡¢“·°– ´÷Ëß¡’√“¬ß“π«à“
°“√‡≈’È¬ß‚æ√‚µ§Õ√å¡ ·≈–µâπÕàÕπ ‡≈’È¬ß√à«¡°—∫‡™◊ÈÕÕ–‚°√-
·∫§∑’‡√’¬¡ “¬‡™◊ÈÕ LBA 4404 ¡’æ≈“ ¡‘¥ pBI 121 ‡ªìπ
‡«≈“ 30 π“∑’·≈â«¬â“¬‰ª‡≈’È¬ß„πÕ“À“√§—¥‡≈◊Õ°‚¥¬µ√ß
 “¡“√∂ª≈Ÿ°∂à“¬¬’π‰¥â ”‡√Á® (ª√–«’≥“ ·≈–§≥–, 2546)
 ”À√—∫æ◊™¬◊πµâπÀ√◊Õæ◊™„∫‡≈’È¬ß§Ÿà ‡™àπ æ‘¡‡ πµâÕß„™â‡«≈“
„π°“√Õ‘π§Ÿ‡∫∑·§≈≈— °—∫‡™◊ÈÕ Agrobacterium tumefaciens
 “¬‡™◊ÈÕ EHA 101  ∑’Ë¡’ æ≈“ ¡‘¥ pIG 121 ‡«≈“ 7 «—π
(Sugimura et al., 2005)

°“√°”®—¥‡™◊ÈÕ à«π‡°‘π‚¥¬°“√«“ß‡≈’È¬ß™‘Èπ à«π¢âÕ∫π
°√–¥“…°√Õßπ—∫‡ªìπ≈¥°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕÕ–‚°√·∫§∑’‡√’¬
‰¥â¥’ ∑—Èßπ’È‡æ√“–°√–¥“…°√Õß™à«¬ —́∫‡™◊ÈÕ à«π‡°‘π®”π«π¡“°
„Àâ‡À≈◊Õ„πª√‘¡“≥∑’ËæÕ‡À¡“–·°à°“√°”®—¥¥â«¬ “√ªØ‘™’«π–
´’‚ø∑“´‘¡  πÕ°®“°π’È‡™◊ÈÕ à«π‡°‘π‰¡à —¡º— °—∫Õ“À“√‡≈’È¬ß
‚¥¬µ√ß®÷ß‰¡à¡’Õ“À“√‡æ◊ËÕ°“√‡®√‘≠Õ¬à“ß‡æ’¬ßæÕ  ‡™◊ÈÕ§ß
‡°“–‡ªìπ·ºàπøî≈å¡µ‘¥‡©æ“–∫√‘‡«≥™‘Èπ à«π¢âÕ‡∑à“π—Èπ ·≈–
‡™◊ÈÕ¥—ß°≈à“«¡’ª√– ‘∑∏‘¿“æ„π°“√ àß∂à“¬¬’π‡¢â“ Ÿàæ◊™

 √ÿª

Õ—µ√“°“√√Õ¥™’«‘µ®“°™‘Èπ à«π¢âÕ¢ÕßÀπâ“«—«æ—π∏ÿå‚´‡πµ
≈¥≈ßµ“¡√–¥—∫§«“¡¢Õß‰Œ‚°√¡—¬´‘π∑’Ë‡æ‘Ë¡¢÷Èπ §«“¡‡¢â¡¢âπ
∑’Ë‡À¡“– ¡µàÕ°“√π”¡“„™â§—¥‡≈◊Õ°™‘Èπ à«π¢âÕ∑’Ë‰¥â√—∫°“√∂à“¬
¬’π§◊Õ 50 ¡°./≈‘µ√ ´÷Ëß∑”„Àâ‡π◊ÈÕ‡¬◊ËÕ à«π¢âÕ¢ÕßÀπâ“«—«æ—π∏ÿå
¥—ß°≈à“«µ“¬∑—ÈßÀ¡¥¿“¬„π‡«≈“ 4  —ª¥“Àå«‘∏’°“√®ÿà¡·™à‡™◊ÈÕ
‡ªìπ‡«≈“ 15 π“∑’ ·≈â«‡≈’È¬ß√à«¡‚¥¬„™â°√–¥“…°√Õß‡ªìπ

Figure 2. Stable expression of gus from regenerate shoot of Anthurium andraeanum cv.
Sonate at various co-cultivation times with A. tumefaciens ìEHA 105î
A  15 minute
B  30 minute
C  45 minute

[Color figure can be viewed in the electronic version]
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‡«≈“ 2 «—π ∑”„Àâ™‘Èπ à«π¢âÕ¡’Õ—µ√“°“√√Õ¥™’«‘µ Ÿß 26.66%
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