
76  «“√ “√«‘∑¬“»“ µ√å∫Ÿ√æ“ ªï∑’Ë 10 (©∫—∫∑’Ë 1 - 2) ¡°√“§¡ - ∏—π«“§¡ 2548

º≈¢Õß ’ Sudan Blue ∑’Ë„™âº ¡„πÕ“À“√‡∑’¬¡∑’Ë¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß

ÀπÕπ‡®“– ¡ÕΩÑ“¬ Helicoverpa armigera Hubner

The Effects of Sudan Blue Dye in Artificial Diet on the Growth Development

of Cotton Bollworm Helicoverpa armigera Hubner

ª√“°√¡ ª√–¬Ÿ√√—µπå1*  ª“√‘©—µ√ ∑Õß¡“1  ·≈–¡“ππ∑å  ÿµ—π∑«ß…å2

1¿“§«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬∫Ÿ√æ“ 20131
2°Õß«‘∑¬“»“ µ√å™’«¿“æ  ”π—°ß“πª√¡“≥Ÿ‡æ◊ËÕ —πµ‘ °√ÿß‡∑æœ 10900

Pragrom Prayoonrat1   Parichat Tongma1  and Manon Sutantawong2

1Department of Biology, Faculty of Science, Burapha University, Thailand. 20131.
2Office of Atoms for Peace, Bangkok, Thailand. 19000.

∫∑§—¥¬àÕ
º≈¢Õß ’ Sudan Blue ∑’Ë„™âº ¡„πÕ“À“√‡∑’¬¡¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢ÕßÀπÕπ‡®“– ¡ÕΩÑ“¬Õ‡¡√‘°—π Helicoverpa

armigera ‚¥¬°“√„™â ’ Sudan Blue ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 0% 0.05% 0.075% ·≈– 0.10% º ¡°—∫Õ“À“√‡∑’¬¡ ·≈â«π”¡“
„™â‡≈’È¬ßÀπÕπ‡®“– ¡ÕΩÑ“¬Õ‡¡√‘°—π ‚¥¬»÷°…“°“√‡®√‘≠‡µ‘∫‚µ¢Õß·¡≈ß™π‘¥π’Èµ—Èß·µà‰¢à®π°√–∑—Ëß∂÷ßµ—«‡µÁ¡«—¬ ®“°º≈°“√
∑¥≈Õßæ∫«à“‡¡◊ËÕ„™â§«“¡‡¢â¡¢âπ¢Õß Sudan Blue 0.05% ∑”„ÀâÀπÕπ‡®“– ¡ÕΩÑ“¬Õ‡¡√‘°—π ¡’√–¬–ÀπÕπ 14-16 «—π ‡ªÕ√å‡´Áπµå
¢Õß°“√‡¢â“¥—°·¥â 96.18% ‡ªÕ√å‡´Áπµå°“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬ 94.50% ·≈–‡ªÕ√å‡´Áπµå¢Õß°“√øí°‰¢à 73.11%  ”À√—∫Õ“À“√
‡∑’¬¡∑’Ë„ à ’ Sudan Blue 0.075% ·≈– 0.10% ¡’º≈∑”„ÀâπÈ”Àπ—°¢Õß¥—°·¥â¡“°∑’Ë ÿ¥§◊Õ 0.297 °√—¡  à«π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ
0.10% ¢Õß Sudan Blue ∑’Ëº ¡°—∫Õ“À“√‡∑’¬¡ æ∫«à“¡’°“√øí°‰¢àπâÕ¬∑’Ë ÿ¥§◊Õ 0.85%

§” ”§—≠ :  ’ Sudan Blue Õ“À“√‡∑’¬¡ ÀπÕπ‡®“– ¡ÕΩÑ“¬ Helicoverpa armigera

Abstract
The amount of Sudan Blue dye 0, 0.05, 0.075 and 0.10% which mixed with artificial diets affected on the

growth development and marking ability in the insect body of American cotton bollworm, Helicoverpa armigera.
The result of this experiment showed that the level concentration of Sudan Blue 0.05% caused the larval stage
14-16 days, pupal recovery 96.18%, adult emergency 94.50% and hatchability 73.11%. The larvae which fed by
0.075% and 0.10% Sudan Blue diet got pupal weight 0.297 g/pupa. However, 0.10% Sudan Blue caused very
low percent hatchability (0.85%).

Keywords : Sudan Blue dye, artificial diet, cotton bollworm, Helicoverpa armigera
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§ÿ≥ ¡∫—µ‘°“√µ‘¥ ’¢Õß ’ Sudan Blue (Casselman,
1962)

 ’ Sudan Blue ¡’§ÿ≥ ¡∫—µ‘≈–≈“¬‰¥â„ππÈ”¡—π (oil
soluble) ¥—ßπ—Èπ ’ Sudan Blue ∑’Ë„™â„π°“√µ‘¥ ’π’È®–µ‘¥ à«π
¢Õß‰¢¡—π‡π◊ËÕß®“°¡’§ÿ≥ ¡∫—µ‘‡ªìπ “√≈–≈“¬∑’Ë ‰¡à¡’¢—È«
®÷ß “¡“√∂≈–≈“¬„π‰¢¡—π ´÷Ëß‡ªìπ “√≈–≈“¬∑’Ë‰¡à¡’¢—È«
‡™àπ°—π‰¥â·≈–®“°°“√∑’Ë  ’ Sudan Blue  “¡“√∂„™â„π
°“√µ‘¥ ’‰¢¡—π‰¥âπ—Èπ¬—ß‡ªìπ‡æ√“– §ÿ≥ ¡∫—µ‘¢Õß °√¥ ·≈– ‡∫ 
‚¥¬∑’Ë Ÿµ√‚§√ß √â“ß¢Õß Sudan Blue π—Èπ¡’ β-Hydroxyl group
´÷Ëß¡’°“√®—¥‡√’¬ßµ—«°—π„À¡à‡ª≈’Ë¬π‡ªìπ√Ÿª quinoid forms ¡’
§«“¡®”‡æ“–°—∫°√¥‡∑à“π—Èπ®÷ß∑”„Àâ ’ Sudan Blue ‡¢â“®—∫®”
‡æ“–°—∫ à«π¢Õß‰¢¡—π´÷Ëß¡’§ÿ≥ ¡∫—µ‘‡ªìπ°√¥‰¥â

®÷ß ¡§«√¡’°“√∑¥≈Õß°“√„™â Sudan Blue µ‘¥ ’
¿“¬„π≈”µ—«„Àâ°—∫ÀπÕπ‡®“– ¡ÕΩÑ“¬ ‚¥¬°“√º ¡≈ß„π
Õ“À“√‡∑’¬¡„Àâ·¡≈ß°‘π ·≈–„™â ’ Sudan Blue „π√–¥—∫
§«“¡‡¢â¡¢âπµà“ßÊ °—π ·≈–¥Ÿº≈¢Õß ’∑’Ë¡’µàÕ°“√‡®√‘≠‡µ‘∫‚µ
¢ÕßÀπÕπ‡®“– ¡ÕΩÑ“¬ ‚¥¬¥Ÿ®“° √–¬–‡«≈“„π°“√‡ªìπ
µ—«ÀπÕπ ‡ªÕ√å‡´Áπµå°“√‡¢â“¥—°·¥â πÈ”Àπ—°¥—°·¥â ‡ªÕ√å‡´Áπµå
°“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬·≈–‡ªÕ√å‡´Áπµå°“√øí°¢Õß‰¢à ‡æ◊ËÕπ”
‡Õ“‰ª„™â„π°“√∑¥≈Õß°“√‡ªìπÀ¡—πµàÕ‰ª

∫∑π”

ÀπÕπ‡®“– ¡ÕΩÑ“¬ Heliotis armigera (Hubner)
À√◊Õ¡’™◊ËÕ«‘∑¬“»“ µ√å∑’Ë√Ÿâ®—°°—πÕ’°™◊ËÕÀπ÷Ëß§◊Õ Helicoverpa
armigera ®—¥Õ¬Ÿà„πÕ—π¥—∫ Lepidoptera «ß»å Noctuidae
™“«∫â“π‡√’¬°«à“ ÀπÕπ‡®“– ¡ÕΩÑ“¬Õ‡¡√‘°—π µ—«‡µÁ¡«—¬‡ªìπ
º’‡ ◊ÈÕ°≈“ß§◊π¢π“¥°≈“ß ªï°§ŸàÀπâ“¢Õß‡æ»‡¡’¬‡ªìπ ’πÈ”µ“≈ÕàÕπ
 à«πªï°§ŸàÀπâ“¢Õß‡æ»ºŸâ‡ªìπ ’πÈ”µ“≈Õ¡‡¢’¬« µ√ß°≈“ßªï°
§ŸàÀπâ“¡’·µâ¡ ’πÈ”µ“≈‡¢â¡¢â“ß≈–®ÿ¥ ªï°§ŸàÀ≈—ß‡ªìπ ’πÈ”µ“≈ÕàÕπ
·≈–¡’·∂∫ ’πÈ”µ“≈‡¢â¡µ“¡∫√‘‡«≥¢Õ∫ªï° µ—«ÀπÕπ¡’ ’≈”µ—«
À≈“¬√Ÿª·∫∫ ‰¥â·°à  ’‡À≈◊Õß πÈ”µ“≈ ™¡æŸ ‡¢’¬« À√◊Õ‡¢’¬«
ªππÈ”µ“≈·≈–¡’·∂∫ ’§√’¡∑“ß¥â“π¢â“ß≈”µ—«¢â“ß≈–·∂∫ ¡’
¢π°√–®“¬Õ¬Ÿà∑—Ë«≈”µ—« (Õ‘π∑«—≤πå, 2537) ÀπÕπ‡®“– ¡ÕΩÑ“¬
‡¢â“√–∫“¥∑”§«“¡‡ ’¬À“¬ΩÑ“¬„π‡¡◊Õß‰∑¬ ·≈–√–∫“¥
µ‘¥µàÕ°—π¡“∑ÿ°ªï ‡ªìπ·¡≈ß∑’Ë¢¬“¬æ—π∏ÿå‰¥â√«¥‡√Á«·≈–∑”≈“¬
ΩÑ“¬Õ¬Ÿàπ“π 2-3 ‡¥◊Õπ¢Õß·µà≈–ƒ¥Ÿ Õ“À“√∑’ËÀπÕπ™π‘¥π’È™Õ∫
°Á§◊Õ ¥Õ°·≈– ¡ÕΩÑ“¬∑ÿ°¢π“¥ ÀπÕπ·µà≈–µ—«°‘π®ÿ µ—«Àπ÷Ëß
°‘π‰¥âÀ≈“¬¥Õ°À√◊ÕÀ≈“¬ ¡Õ ‡¡◊ËÕ°‘π¥Õ°À√◊Õ ¡ÕÀ¡¥µâπ
®–°‘π„∫À√◊Õ‡®“–¬Õ¥·∑π °“√∑”≈“¬¢ÕßÀπÕπ‡®“– ¡ÕΩÑ“¬
Õ‡¡√‘°—π¥—ß°≈à“« π—∫«à“‡ªìπ»—µ√Ÿ∑’Ë ”§—≠∑’Ë ÿ¥¢ÕßΩÑ“¬„π
‡¡◊Õß‰∑¬ °“√ªÑÕß°—π·≈–°“√°”®—¥‚¥¬°“√„™â “√¶à“·¡≈ß
´÷Ëß„™â„πªí®®ÿ∫—π °àÕ„Àâ‡°‘¥Õ—πµ√“¬·°àºŸâ„™â·≈–‡°…µ√°√
Õ¬à“ß¡“° °“√ªÑÕß°—π°”®—¥‚¥¬«‘∏’°“√©“¬√—ß ’ÀπÕπ‡®“–
 ¡ÕΩÑ“¬Õ‡¡√‘°—π „Àâ‡ªìπÀ¡—π (ª√–‡«∑¬å, 2542) ‡ªìπÀπ∑“ß
Àπ÷Ëß∑’Ë≈¥°“√„™â “√‡§¡’‰¥â ·µà°“√©“¬√—ß ’‡æ◊ËÕª≈àÕ¬‰ª„π
·À≈àß∏√√¡™“µ‘®”‡ªìπµâÕß µ√«® Õ∫·¡≈ßµ≈Õ¥‡«≈“ ®÷ßµâÕß
∑” —≠≈—°…≥åµ‘¥µ—«·¡≈ß °“√∑” —≠≈—°…≥å¿“¬πÕ°¡’ªí≠À“
‡π◊ËÕß®“°‡°≈Á¥∑’Ëµ‘¥°—∫µ—«‡µÁ¡«—¬π—Èπ®–À≈ÿ¥‰¥âßà“¬®÷ß¬“°·°à°“√
µ‘¥ —≠≈—°…≥å¿“¬πÕ° ≈”µ—« ¥—ßπ—Èπ®÷ß§‘¥À“«‘∏’∑”„Àâ ’µ‘¥
¿“¬„π≈”µ—« ‚¥¬¡’°“√∑¥≈Õß„™â ’ Calco oil red (Richard
et al., 1969) °—∫ Heliothis zea ·≈–„™â ’ imunoglobulin
G(IgG)  (James, 1997) °—∫ Hippodamia convergens
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«— ¥ÿÕÿª°√≥å·≈–«‘∏’∑¥≈Õß

1. °“√‡µ√’¬¡Õ“À“√‡∑’¬¡‡æ◊ËÕ‡≈’È¬ßµ—«ÀπÕπ (¡“ππ∑å, 2542)
∑”Õ“À“√‡∑’¬¡ ”À√—∫‡≈’È¬ßµ——«ÀπÕπ∑—ÈßÀ¡¥ 4 ™ÿ¥°“√∑¥≈Õß §◊Õ Control, Sudan Blue 0.05%, Sudan Blue

0.075% ·≈– Sudan Blue 0.10% ÷́Ëß Ÿµ√„π°“√∑”Õ“À“√‡∑’¬¡ ¥—ß· ¥ß„πµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1   Ÿµ√Õ“À“√‡∑’¬¡¢ÕßÀπÕπ‡®“– ¡ÕΩÑ“¬

Material Control Sudan Blue Sudan Blue Sudan Blue
0.05% 0.075% 0.10%

∂—Ë«‡¢’¬«∫¥ 260 g 260 g 260 g 260 g

Dried baker yeast 20 g 20 g 20 g 20 g

Methyl
parahydroxybenzoate 5 g 5 g 5 g 5 g

Sorbic acid 3 g 3 g 3 g 3 g

Ascorbic acid 6 g 6 g 6 g 6 g

Wheat germ 6 g 6 g 6 g 6 g

Choline chloride 1 g 1 g 1 g 1 g

Agar 25 g 25 g 25 g 25 g

Formaline 40% 4 ml 4 ml 4 ml 4 ml

Vitamin stock 20 ml 20 ml 20 ml 20 ml

Sudan Blue -g 1 g 1.5 g 2 g

Tween - 40 -g 2 g 2 g 2 g

πÈ”°≈—Ëπ 1500 ml 1497 ml 1496.5 ml 1496 ml

®“°π—Èπº ¡µ“¡≈”¥—∫¥—ßπ’È
1.1 „ à Wheat germ, Methyl parahydroxybenzoate, Yeast, Sorbic acid, Formalin 40%, Choline chloride,

πÈ”°≈—Ëπ, Sudan Blue „π‡§√◊ËÕßªíòπÕ“À“√‡∑’¬¡®“°π—Èπ∑”°“√ªíòπ
1.2 „ à∂—Ë«‡¢’¬«∫¥ ·≈–∑”°“√ªíòπ
1.3 „ à Agar ∑’Ë‡§’Ë¬«·≈â«≈ß‰ª·≈–∑”°“√ªíòπ
1.4 „ à Vitamin, Ascorbic acid ·≈â«∑”°“√ªíòπ
‡¡◊◊ËÕ∑”Õ“À“√‡∑’¬¡‡ √Á®·≈â«π”Õ“À“√‡∑’¬¡∑’Ë‰¥â‡∑„ à∂â«¬æ≈“ µ‘°·≈–µ—¥·ºàπ‰¢à„Àâ¡’¢π“¥ 1 × 1 π‘È« ·ºàπ‰¢à

π”¡“®“°ÀâÕß‡æ“–‡≈’È¬ßÀπÕπ‡®“– ¡ÕΩÑ“¬¢Õß ”π—°ß“πæ≈—ßß“πª√¡“≥Ÿ‡æ◊ËÕ —πµ‘ ·≈â«π”¡“„ à∂â«¬æ≈“ µ‘°ªî¥Ω“ √Õ®π‰¢à
øí°ÕÕ°‡ªìπÀπÕπ‡æ◊ËÕπ”‰ª∑”°“√∑¥≈ÕßµàÕ‰ª
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2. °“√»÷°…“°“√‡®√‘≠‡µ‘∫‚µ
∑”°“√∑¥≈Õß‡æ◊ËÕ»÷°…“°“√‡®√‘≠‡µ‘∫‚µ¢ÕßÀπÕπ

‡®“– ¡ÕΩÑ“¬ ‰¥â·°à √–¬–‡«≈“„π°“√‡ªìπµ—«ÀπÕπ °“√‡¢â“
¥—°·¥â πÈ”Àπ—°¥—°·¥â °“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬ °“√øí°¢Õß‰¢à
„π√ÿàπ F

1
 ‚¥¬¡’°“√«“ß·ºπ°“√∑¥≈Õß·∫∫ CRD ·≈–«‘‡§√“–Àå

§«“¡·µ°µà“ß∑“ß ∂‘µ‘‚¥¬„™â«‘∏’ ANOVA ·≈–«‘‡§√“–Àå
§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬‚¥¬«‘∏’ Duncanûs Multiple Range
Test ¡’«‘∏’¥”‡π‘π°“√¥—ßπ’È

2.1 §—¥‡≈◊Õ°µ—«ÀπÕπ®“°∂â«¬æ≈“ µ‘°„ à„π∂“¥
‡≈’È¬ßµ—«ÀπÕπ´÷Ëß¡’Õ“À“√‡∑’¬¡Õ¬Ÿà ‚¥¬∑”°“√∑¥≈Õß™ÿ¥°“√
∑¥≈Õß≈– 4 È́”Ê ≈– 72 µ—« ‡≈’È¬ß®πµ—«ÀπÕπ‡®√‘≠‡¢â“
√–¬–¥—°·¥â π—∫®”π«π«—πµ—Èß·µà‡ªìπµ—«ÀπÕπ«—π·√°®π∂÷ß
«—π∑’Ëµ—«ÀπÕπ‡¢â“¥—°·¥â ‡æ◊ËÕ¥Ÿ√–¬–‡«≈“„π°“√‡ªìπµ—«ÀπÕπ
·≈–π”¢âÕ¡Ÿ≈∑’Ë‰¥â‰ªÀ“§à“‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π

2.2 „π™à«ß∑’Ëµ—«ÀπÕπ‡¢â“√–¬–¥—°·¥â∑”°“√®¥
®”π«πµ—«ÀπÕπ∑’Ë‡¢â“¥—°·¥â„π·µà≈–«—π ®“°π—Èππ”¥—°·¥â‰ª
™—ËßπÈ”Àπ—°‡æ◊ËÕÀ“‡ªÕ√å‡´Áπµå°“√‡¢â“¥—°·¥â·≈–πÈ”Àπ—°¢Õß¥—°·¥â
·≈–π”¢âÕ¡Ÿ≈∑’Ë‰¥â‰ª«‘‡§√“–Àå§«“¡·µ°µà“ß∑“ß ∂‘µ‘

2.3 À≈—ß®“°π”¥—°·¥â‰ª™—ËßπÈ”Àπ—°·≈â«·∫àß¥—°·¥â
ÕÕ°‡ªìπ 2 ™ÿ¥ ™ÿ¥·√°π”¥—°·¥â¡“™ÿ¥°“√∑¥≈Õß≈– 200 µ—«
·∫àß‡ªìπ 4 È́”Ê ≈– 50 µ—« π”¡“‡≈’È¬ß‰«â„π°≈àÕß‡≈’È¬ß·¡≈ß
√Õ®πÕÕ°‡ªìπµ—«‡µÁ¡«—¬ ‡æ◊ËÕ¥Ÿ‡ªÕ√å‡´Áπµå°“√ÕÕ°‡ªìπµ—«
‡µÁ¡«—¬·≈â«π”¢âÕ¡Ÿ≈‰ª«‘‡§√–Àå∑“ß ∂‘µ‘  à«π¥—°·¥â∑’Ë‡À≈◊Õπ—Èπ
∑”°“√·¬°‡æ» π”‰ª√«¡‡≈’È¬ß‰«â„π°√ß‡æ◊ËÕ∑”°“√∑¥≈ÕßµàÕ‰ª

2.4 ‡¡◊ËÕ¥—°·¥â∑’Ëπ”‰ª‡≈’È¬ß‰«â„π°√ßÕÕ°‡ªìπµ—«‡µÁ¡«—¬
„π™à«ßπ’È®–‡≈’È¬ß¥â«¬πÈ”‡™◊ËÕ¡ 10% ®“°π—Èππ”µ—«‡µÁ¡«—¬®“°°√ß
¡“™ÿ¥°“√∑¥≈Õß≈– 9 §Ÿà∑”°“√∑¥≈Õß 3 ´È”·∫àß‡ªìπ ´È”≈–
3 §Ÿà¡“‡≈’È¬ß‰«â„π°√ß‡≈’È¬ß·¡≈ß (1 °√ßπ—∫‡ªìπ 1 ´È”) 7 «—π
‡æ◊ËÕ„Àâº ¡æ—π∏ÿå·≈–«“ß‰¢à À≈—ß®“°∑’Ë«“ß‰¢à·≈â«∑”°“√‡°Á∫
·ºàπ‰¢à¡“·≈â«µ—¥·ºàπ‰¢à„Àâ¡’¢π“¥ 1 × 1 π‘È« ®“°π—Èππ”¡“ àÕß
¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå‡æ◊ËÕÀ“‡ªÕ√å‡´Áπµå°“√øí°¢Õß‰¢à„π√ÿàπ F

1
®“°π—Èππ”¢âÕ¡Ÿ≈∑’Ë‰¥â‰ª«‘‡§√“–Àå∑“ß ∂‘µ‘

º≈°“√∑¥≈Õß

º≈°√–∑∫¢Õß ’ Sudan Blue ∑’Ë¡’µàÕ°“√‡®√‘≠‡µ‘∫‚µ
¢ÕßÀπÕπ‡®“– ¡ÕΩÑ“¬

®“°°“√»÷°…“∂÷ßº≈¢Õß ’ Sudan ∑’Ë¡’µàÕ°“√‡®√‘≠
‡µ‘∫‚µ¢ÕßÀπÕπ‡®“– ¡ÕΩÑ“¬„π¥â“π√–¬–°“√‡ªìπµ—«ÀπÕπ
°“√‡¢â“¥—°·¥â πÈ”Àπ—°¢Õß¥—°·¥â °“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬ ·≈–
°“√øí°‰¢à ‰¥âº≈°“√»÷°…“∑’ËÕÿ≥À¿Ÿ¡‘ 26+1 Õß»“‡´≈‡´’¬  ·≈–
§«“¡™◊Èπ —¡æ—∑∏å 75+1 ‡ªÕ√å‡´Áπµå √–¬–‡«≈“„π°“√„Àâ· ß 8
™—Ë«‚¡ß ¥—ßπ’È

1. √–¬–‡«≈“„π°“√‡ªìπµ—«ÀπÕπ
√–¬–°“√‡ªìπµ—«ÀπÕπ¢ÕßÀπÕπ‡®“– ¡ÕΩÑ“¬¡’

√–¬–‡«≈“‚¥¬‡©≈’Ë¬„π°“√‡ªìπµ—«ÀπÕπ 14-16 «—π ‚¥¬√–¬–
‡«≈“°“√‡ªìπµ—«ÀπÕππ—Èπ®–‡√‘Ë¡π—∫µ—Èß·µà‰¢àøí°‡ªìπµ—«ÀπÕπ
«—¬·√° ®π°√–∑—Ëß∂÷ßÀπÕπ‡¢â“ Ÿà°“√‡¢â“¥—°·¥â ‚¥¬¡’º≈· ¥ß
√–¬–‡«≈“°“√‡ªìπµ—«ÀπÕπ ‚¥¬‡©≈’Ë¬¢Õß·µà≈–™ÿ¥°“√∑¥≈Õß
´÷Ëß‰¥â·°à ™ÿ¥§«∫§ÿ¡ 0.05% 0.075% ·≈– 0.10% §◊Õ 13.90-
15.34 «—π (14-15 «—π) 14.23-15.74 «—π (14-16 «—π) 14.18-
16.49 «—π (14-16 «—π) ·≈– 14.89-16.56 «—π (15-17 «—π)
µ“¡≈”¥—∫ (µ“√“ß∑’Ë 2)

√–¬–‡«≈“„π°“√‡ªìπµ—«ÀπÕπ
(«—π)

µ“√“ß∑’Ë 2 µ“√“ß· ¥ß√–¬–‡«≈“„π°“√‡ªìπµ—«ÀπÕπ
‚¥¬‡©≈’Ë¬¢ÕßÀπÕπ‡®“– ¡ÕΩÑ“¬ Helicoverpa
armigera ∑’ËÕÿ≥À¿Ÿ¡‘ 25-27 Õß»“‡´≈‡ ’́¬ 
§«“¡™◊◊Èπ —¡æ—∑∏å 70-80 ‡ªÕ√å‡´Áπµå

Treatment

§«∫§ÿ¡ 13.90-15.34  (14-15 «—π)

Sudan Blue 0.05% 14.23-15.74  (14-16 «—π)

Sudan Blue 0.075% 14.18-16.49  (14-16 «—π)

Sudan Blue 0.1% 14.89-16.56  (15-17 «—π)
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2. °“√‡¢â“¥—°·¥â
°“√»÷°…“°“√‡¢â“¥—°·¥âÀ≈—ß®“°‡ªìπµ—«ÀπÕπ

™ÿ¥§«∫§ÿ¡ Sudan Blue 0.05% 0.075% ·≈– 0.1% ‰¥âº≈
‡©≈’Ë¬§◊Õ 94.44 96.18 93.70 ·≈– 91.67 ‡ªÕ√å‡´Áπµå µ“¡
≈”¥—∫ π”¢âÕ¡Ÿ≈¡“∑”°“√«‘‡§√“–ÀåÀ“§«“¡·µ°µà“ß∑“ß ∂‘µ‘
‚¥¬æ∫«à“¡’§«“¡·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë
(p<0.05) ·≈–æ∫«à“ Sudan Blue 0.05% ¡’‡ªÕ√å‡´Áπµå °“√
‡¢â“¥—°·¥â¡“°∑’Ë ÿ¥§◊Õ 96.18%  (µ“√“ß∑’Ë 3)

3. πÈ”Àπ—°¢Õß¥—°·¥â
°“√»÷°…“πÈ”Àπ—°¢Õß¥—°·¥â‡©≈’Ë¬‡ªìπ°√—¡„π·µà≈–

™ÿ¥°“√∑¥≈Õß®“°™ÿ¥§«∫§ÿ¡ Sudan Blue 0.05% 0.075%
·≈– 0.1% ‰¥âº≈‡©≈’Ë¬ 0.289 0.285 0.297 ·≈– 0.297 °√—¡
µ“¡≈”¥—∫ ‚¥¬«‘‡§√“–ÀåÀ“§«“¡·µ°µà“ß∑“ß ∂‘µ‘ æ∫«à“¡’
§«“¡·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë  (p<0.05) ·≈–
æ∫«à“ Sudan Blue 0.075% ·≈– Sudan Blue 0.1%
¡’§à“πÈ”Àπ—°‚¥¬‡©≈’Ë¬¢Õß¥—°·¥â¡“°∑’Ë ÿ¥§◊Õ 0.297 °√—¡  (µ“√“ß
∑’Ë 4)

4. °“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬
°“√»÷°…“°“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬®“°™ÿ¥§«∫§ÿ¡

Sudan Blue 0.05% 0.075% ·≈– 0.1% ‡¡◊ËÕπ”¡“«‘‡§√“–Àå
À“§«“¡·µ°µà“ß∑“ß ∂‘µ‘ æ∫«à“¡’§«“¡·µ°µà“ß°—πÕ¬à“ß‰¡à¡’
π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë (p<0.05) ·≈–æ∫«à“°≈ÿà¡§«∫§ÿ¡¡’
‡ªÕ√å‡´Áπµå°“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬¡“°∑’Ë ÿ¥ §◊Õ 95.00%  (µ“√“ß
∑’Ë 5)

5. °“√øí°¢Õß‰¢à
°“√»÷°…“º≈°“√øí°¢Õß‰¢à®“°™ÿ¥§«∫§ÿ¡ Sudan

Blue 0.05% 0.075% ·≈– 0.1% ‰¥âº≈‡©≈’Ë¬ 92.98 73.11
58.51 ·≈– 0.85 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ ·≈–‡¡◊ËÕπ”¡“«‘‡§√“–Àå
À“§«“¡·µ°µà“ß∑“ß ∂‘µ‘ æ∫«à“¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë (p<0.05) ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡
·µ°µà“ßæ∫«à“ Sudan Blue 0.05% ¡’‡ªÕ√å‡´Áπµå°“√øí°¢Õß
‰¢à¥’∑’Ë ÿ¥§◊Õ 73.11% ´÷Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠
∑“ß ∂‘µ‘°—∫ Sudan Blue 0.075%  §◊Õ 58.51% ·µà¡’§«“¡
·µ°µà“ß°—∫ Sudan Blue 0.10% Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(µ“√“ß∑’Ë 6)

µ“√“ß∑’Ë 3 µ“√“ß· ¥ß‡ªÕ√å‡´Áπµå°“√‡¢â“¥—°·¥â¢ÕßÀπÕπ
‡®“– ¡ÕΩÑ“¬ Helicoverpa armigera ∑’ËÕÿ≥À¿Ÿ¡‘
25-27 Õß»“‡´≈‡´’¬  §«“¡™◊◊Èπ —¡æ—∑∏å 70-80
‡ªÕ√å‡´Áπµå

Treatment

§«∫§ÿ¡ 94.44

Sudan Blue 0.05% 96.18

Sudan Blue 0.075% 93.70

Sudan Blue 0.1% 91.67

°“√‡¢â“¥—°·¥â (%)

µ“√“ß∑’Ë 4 µ“√“ß· ¥ßπÈ”Àπ—°¢Õß¥—°·¥â¢ÕßÀπÕπ‡®“– ¡Õ
ΩÑ“¬ Helicoverpa armigera ∑’ËÕÿ≥À¿Ÿ¡‘ 25-27
Õß»“‡´≈‡´’¬  §«“¡™◊◊Èπ —¡æ—∑∏å 70-80
‡ªÕ√å‡´Áπµå

Treatment

§«∫§ÿ¡ 0.289

Sudan Blue 0.05% 0.285

Sudan Blue 0.075% 0.297

Sudan Blue 0.1% 0.297

πÈ”Àπ—°¢Õß¥—°·¥â (°√—¡)
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Õ¿‘ª√“¬º≈°“√∑¥≈Õß
®“°º≈°“√»÷°…“º≈¢Õß ’ Sudan Blue „π√–¥—∫

§«“¡‡¢â¡¢âπ 0.05% 0.075% ·≈– 0.10% ∑’Ë„ à≈ß„πÕ“À“√
‡∑’¬¡∑’Ë¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢ÕßÀπÕπ‡®“– ¡ÕΩÑ“¬ ¥—ßπ’È

º≈¢Õß ’ Sudan Blue ∑’Ë¡’µàÕ√–¬–‡«≈“„π°“√‡ªìπ
µ—«ÀπÕπ‡®“– ¡ÕΩÑ“¬ æ∫«à“§«“¡‡¢â¡¢âπ¢Õß ’¥—ß°≈à“«
‰¡à¡’º≈µàÕ°“√‡®√‘≠¢ÕßÀπÕπ‡®“– ¡ÕΩÑ“¬ §◊Õ√–¬–‡«≈“„π
°“√‡ªìπµ—«ÀπÕπª√–¡“≥ 14-16 «—π Õ“®‡ªìπ‡æ√“– ’ Sudan
Blue ∑’Ë„™â‰¡à¡’º≈µàÕ Juvenile hormone ´÷Ëß‡ªìπ hormone ∑’Ë
 àß‡ √‘¡°“√‡®√‘≠·≈–æ—≤π“„πµ—«ÕàÕπ·≈– Ecdysone
hormone ‡ªìπ hormone ∑’Ë àß‡ √‘¡°“√‡®√‘≠‡µ‘∫‚µ·≈–
™—°π”„Àâ‡°‘¥°“√≈Õ°§√“∫

º≈¢Õß ’ Sudan Blue ∑’Ë¡’µàÕ‡ªÕ√å‡´Áπµå°“√‡¢â“¥—°·¥â
æ∫«à“∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß Sudan Blue 0.05% ¡’
‡ªÕ√å‡´Áπµå°“√‡¢â“¥—°·¥â¡“°∑’Ë ÿ¥§◊Õ 96.18% ·≈–∑’Ë√–¥—∫
§«“¡‡¢â¡¢âπ¢Õß Sudan Blue 0.10% ¡’‡ªÕ√å‡´Áπµå°“√‡¢â“
¥—°·¥âπâÕ¬∑’Ë ÿ¥§◊Õ 91.67% ÷́Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ · ¥ß«à“ ’ Sudan Blue ‰¡à¡’º≈µàÕ‡ªÕ√å‡´Áπµå
°“√‡¢â“¥—°·¥â ‡Àµÿº≈Õ“®§≈â“¬°—∫√–¬–‡«≈“„π°“√‡ªìπµ—«ÀπÕπ
´÷Ëß°Á§◊Õ  ’ Sudan Blue ‰¡à¡’º≈µàÕ Ecdysone hormone
´÷Ëß‡ªìπ hormone ∑’Ë™—°π”„Àâ‡°‘¥°“√‡¢â“√–¬–¥—°·¥â

º≈¢Õß ’ Sudan Blue ∑’Ë¡’µàÕπÈ”Àπ—°¢Õß¥—°·¥âæ∫«à“
∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß Sudan Blue 0.075% ·≈– 0.10%
¡’πÈ”Àπ—°¢Õß¥—°·¥â¡“°∑’Ë ÿ¥§◊Õ 0.297 °√—¡·≈–∑’Ë√–¥—∫§«“¡
‡¢â¡¢âπ¢Õß Sudan Blue 0.05% ¡’πÈ”Àπ—°¢Õß¥—°·¥âπâÕ¬∑’Ë ÿ¥
§◊Õ 0.285 °√—¡ ́ ÷Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘
· ¥ß«à“ ’ Sudan Blue ‰¡à¡’º≈µàÕπÈ”Àπ—°¢Õß¥—°·¥â‡Àµÿº≈
Õ“®‡°’Ë¬«¢âÕß°—∫°“√°‘πÕ“À“√„π√–¬–µ—«ÕàÕπ

º≈¢Õß ’ Sudan Blue ∑’Ë¡’µàÕ‡ªÕ√å‡´Áπµå°“√ÕÕ°‡ªìπ
µ—«‡µÁ¡«—¬æ∫«à“∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß ’ Sudan Blue 0.05%
¡’‡ªÕ√å‡´Áπµå°“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬¡“°∑’Ë ÿ¥ §◊Õ 95.00% ·≈–
∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß Sudan Blue 0.075% ¡’
‡ªÕ√å‡´Áπµå°“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬πâÕ¬∑’Ë ÿ¥§◊Õ¡’§à“ 92.00%
´÷Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘  ¥—ßπ—Èπ ’ Sudan
Blue ®÷ß‰¡à¡’º≈µàÕ°“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬ Õ“®‡°’Ë¬«°—∫ hormone
∑’Ë‡°’Ë¬«°—∫°“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬µ“¡ª°µ‘·≈â« °àÕπ∑’Ë·¡≈ß®–
ÕÕ°‡ªìπµ—«‡µÁ¡«—¬·¡≈ß®–À¬ÿ¥º≈‘µ Juvenile hormone
∑”„Àâ·¡≈ß¡’°“√≈Õ°§√“∫ÕÕ°‡ªìπµ—«‡µÁ¡«—¬‰¥â ¥—ßπ—Èπ ’ Sudan
Blue ®÷ß‰¡à¡’º≈µàÕ°“√À¬ÿ¥º≈‘µ Juvenile hormone ·¡≈ß
®÷ß¡’°“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬µ“¡ª°µ‘

µ“√“ß∑’Ë 5 µ“√“ß· ¥ß‡ªÕ√å‡´Áπµå°“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬¢Õß
ÀπÕπ‡®“– ¡ÕΩÑ“¬ Helicoverpa armigera
∑’ËÕÿ≥À¿Ÿ¡‘ 25-27 Õß»“‡´≈‡ ’́¬  §«“¡™◊◊Èπ —¡æ—∑∏å
70-80 ‡ªÕ√å‡´Áπµå

Treatment

§«∫§ÿ¡ 95.00

Sudan Blue 0.05% 94.50

Sudan Blue 0.075% 92.00

Sudan Blue 0.1% 93.00

°“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬ (%)

µ“√“ß∑’Ë 6 µ“√“ß· ¥ß‡ªÕ√å‡´Áπµå°“√øí°¢Õß‰¢à¢ÕßÀπÕπ
‡®“– ¡ÕΩÑ“¬ Helicoverpa armigera ∑’ËÕÿ≥À¿Ÿ¡‘
25-27 Õß»“‡´≈‡´’¬  §«“¡™◊◊Èπ —¡æ—∑∏å 70-80
‡ªÕ√å‡´Áπµå

Treatment

§«∫§ÿ¡ 92.98a

Sudan Blue 0.05% 73.11a

Sudan Blue 0.075% 58.51a

Sudan Blue 0.1% 0.85a

°“√‡¢â“¥—°·¥â (%)
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º≈¢Õß ’∑’Ë¡’µàÕ‡ªÕ√å‡´Áπµå°“√øí°¢Õß‰¢àæ∫«à“∑’Ë√–¥—∫
§«“¡‡¢â¡¢âπ¢Õß Sudan Blue 0.10% ¡’‡ªÕ√å‡´Áπµå°“√øí°
¢Õß‰¢àπâÕ¬∑’Ë ÿ¥§◊Õ 0.85% ·≈–®“°º≈°“√«‘‡§√“–Àå∑“ß ∂‘µ‘
·≈â«æ∫«à“∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß ’ Sudan Blue 0.10% ¡’
§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘®“°Õ“À“√‡∑’¬¡µ“¡ª°µ‘
·≈–Õ“À“√‡∑’¬¡∑’Ë„ à ’ Sudan Blue 0.050% ·≈– Sudan
Blue 0.075% · ¥ß«à“∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß Sudan Blue
0.050% ·≈– 0.075% ‰¡à¡’º≈µàÕ‡ªÕ√å‡´Áπµå°“√øí°¢Õß‰¢à
·µà∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß Sudan Blue 0.10% ¡’º≈
µàÕ‡ªÕ√å‡´Áπµå°“√øí°¢Õß‰¢àÕ“®‡ªìπ‡æ√“–∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ
¢Õß Sudan Blue 0.10% ¡’º≈µàÕ√–∫∫°“√ ◊∫æ—π∏ÿå¢Õß‡æ»ºŸâ
À√◊Õ‡æ»‡¡’¬

 √ÿªº≈°“√∑¥≈Õß

º≈¢Õß ’ Sudan Blue ∑’Ë¡’µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß
ÀπÕπ‡®“– ¡ÕΩÑ“¬

1. √–¬–‡«≈“„π°“√‡ªìπµ—«ÀπÕπ
®“°º≈°“√∑¥≈Õßæ∫«à“ Sudan Blue 0.05% ·≈–

0.075% ®–∑”„ÀâÀπÕπ‡®“– ¡ÕΩÑ“¬¡’√–¬–‡«≈“„π°“√‡ªìπ
µ—«ÀπÕππâÕ¬∑’Ë ÿ¥§◊Õª√–¡“≥ 14-16 «—π ÷́Ëß„°≈â‡§’¬ß°—∫
√–¬–‡«≈“„π°“√‡ªìπµ—«ÀπÕπ¢ÕßÀπÕπ‡®“– ¡ÕΩÑ“¬∑’Ë°‘π
Õ“À“√‡∑’¬¡µ“¡ª°µ‘ §◊Õ ª√–¡“≥ 14-15 «—π ÷́Ëß¡’§«“¡
·µ°µà“ß°—π‡æ’¬ß‡≈Á°πâÕ¬ ·≈– Sudan Blue 0.10% ¡’√–¬–
‡«≈“„π°“√‡ªìπµ—«ÀπÕπ¡“°∑’Ë ÿ¥ §◊Õª√–¡“≥ 15-17 «—π

2. °“√‡¢â“¥—°·¥â
®“°°“√∑¥≈Õß°“√‡¢â“¥—°·¥â æ∫«à“„π°≈ÿà¡ Sudan

Blue 0.05% ¡’‡ªÕ√å‡´Áπµå°“√‡¢â“¥—°·¥â¡“°∑’Ë ÿ¥§◊Õ 96.18%
·≈–„π°≈ÿà¡ Sudan Blue 0.10% ¡’‡ªÕ√å‡´Áπµå°“√‡¢â“¥—°·¥â
πâÕ¬∑’Ë ÿ¥§◊Õ 91.67% ·≈–®“°º≈«‘‡§√“–Àå∑“ß ∂‘µ‘æ∫«à“ ’
Sudan Blue ∑’Ë„ à≈ß‰ª„πÕ“À“√‡∑’¬¡„π√–¥—∫§«“¡‡¢â¡¢âπ
¥—ß°≈à“« ‰¡à¡’º≈µàÕ‡ªÕ√å‡´Áπµå°“√‡¢â“¥—°·¥â ¢ÕßÀπÕπ‡®“–
 ¡ÕΩÑ“¬

3. πÈ”Àπ—°¥—°·¥â
®“°°“√∑¥≈ÕßπÈ”Àπ—°¢Õß¥—°·¥â æ∫«à“„π°≈ÿà¡

Sudan Blue 0.075% ·≈– 0.10% ¥—°·¥â¡’πÈ”Àπ—°‚¥¬‡©≈’Ë¬
¡“°∑’Ë ÿ¥§◊Õ 0.297 °√—¡ ·≈–„π°≈ÿà¡ Sudan Blue 0.05% ¡’
πÈ”Àπ—°¢Õß¥—°·¥âπâÕ¬∑’Ë ÿ¥ §◊Õ 0.285 °√—¡ ·≈–®“°º≈°“√
«‘‡§√“–Àå∑“ß ∂‘µ‘ æ∫«à“ ’ Sudan Blue ∑’Ë„ à≈ß‰ª„πÕ“À“√
‡∑’¬¡∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¥—ß°≈à“«‰¡à¡’º≈µàÕπÈ”Àπ—°¢Õß¥—°·¥â

4. °“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬
®“°°“√∑¥≈ÕßÀ“‡ªÕ√å‡´Áπµå°“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬

æ∫«à“ Sudan Blue 0.05% ¡’‡ªÕ√å‡´Áπµå°“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬
‚¥¬‡©≈’Ë¬¡“°∑’Ë ÿ¥ §◊Õ 94.50% ·≈– 0.075% ¡’‡ªÕ√å‡´Áπµå
°“√ÕÕ°‡ªìπµ—«‡µÁ¡«—¬µË”∑’Ë ÿ¥ §◊Õ 92.00% ´÷Ëß®“°º≈°“√
«‘‡§√“–Àå∑“ß ∂‘µ‘æ∫«à“ Sudan Blue ∑’Ë„ à≈ß‰ª„πÕ“À“√‡∑’¬¡
∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¥—ß°≈à“«‰¡à¡’º≈µàÕ‡ªÕ√å‡´Áπµå°“√ÕÕ°‡ªìπ
µ—«‡µÁ¡«—¬

5. °“√øí°¢Õß‰¢à„π√ÿàπ F
1

®“°°“√∑¥≈ÕßÀ“‡ªÕ√å‡´Áπµå°“√øí°¢Õß‰¢à æ∫«à“
Sudan Blue 0.05% ¡’‡ªÕ√å‡´Áπµå°“√øí°¢Õß‰¢à¡“°∑’Ë ÿ¥ §◊Õ
73.11% ́ ÷Ëß‰¡à·µ°µà“ß°—∫‡ªÕ√å‡´Áπµå°“√øí°‰¢à¢Õß Sudan Blue
0.075% §◊Õ 58.51% ·µà·µ°µà“ß°—∫ Sudan Blue 0.10%
´÷Ëß¡’‡ªÕ√å‡´Áπµå°“√øí°¢Õß‰¢àπâÕ¬∑’Ë ÿ¥§◊Õ 0.85% · ¥ß«à“ ’
Sudan Blue ∑’Ë„ à≈ß„π√–¥—∫§«“¡‡¢â¡¢âπ 0.05% ·≈– 0.075%
‰¡à¡’º≈µàÕ‡ªÕ√å‡´Áπµå°“√øí°¢Õß‰¢à ·µà∑’Ë§«“¡‡¢â¡¢âπ 0.10%
¡’º≈∑”„Àâ‡ªÕ√å‡´Áπµå°“√øí°¢Õß‰¢à≈¥≈ß
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