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Abstract

The aim of this study was to study the effect of clove oil at different concentrations on induction time,

anesthetic effect on behavior and recovery time in red clown fish (Amphiprion rubacinctus). Altogether 60

clown fishes were used in this study. They were divided into 12 groups and each group contained 5 fishes. The

first ten groups was treated with clove oil of 10, 20, 30, 40, 50, 60, 70, 80, 90 and 100 ppm respectively the 11th

treatment used 75 ppm of MS-222 (this was the positive control) while the 12th treatment used 1000 ppm of

ethanol considered as the negative control. The results showed that the more concentration of clove oil was, the

less induction time at stage 3 plan 2. The concentration of clove oil at 30-70 ppm was effective for induction

time, behavior anesthesia and recovery time. The recommended concentration of clove oil for red clown fish was

60 ppm. Clove oil did not affect the water quality before and after the experiment. The quality of water was

tested through Nitrite (NO
2
-), Chlorine(Cl

2
), Ammonium (NH

4
), Alkalinity and pH.
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°“√»÷°…“‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“„π°“√‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√ ≈∫ æƒμ‘°√√¡

°“√ ≈∫·≈–°“√øóôπ ≈∫„πª≈“°“√åμŸπ·¥ß (Amphiprion rubacinctus)

‚¥¬„™âπÈ”¡—π°“πæ≈Ÿ (Clove oil) ∑’Ë§«“¡‡¢â¡¢âπμà“ßÊ

°ƒ…≥“ Õ¬Ÿà¬ß   ∞‘μ‘√—μπå «ÿ≤‘ ∂“æ√™—¬   ·æ√«æ√ ‰∑¬®ß√—°…å    ÿæ≥‘™å “ æ‘æ—≤πå‡®…Æ“°ÿ≈

Õÿ…“ · ßπ«°‘®   «√√≥“ »‘√‘¡“π–æß…å
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*
ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡

∫∑§—¥¬àÕ

°“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“ æƒμ‘°√√¡°“√ ≈∫·≈–°“√øóôπ ≈∫„πª≈“°“√åμŸπ-·¥ß (Amphiprion

rubacinctus) ‚¥¬„™âπÈ”¡—π°“πæ≈Ÿ (Clove oil) ∑’Ë§«“¡‡¢â¡¢âπμà“ß Ê ‚¥¬·∫àßª≈“·∫∫ ÿà¡ ®”π«π 60 μ—« ÕÕ°‡ªìπ 12 °≈ÿà¡

°≈ÿà¡≈– 5 μ—« °≈ÿà¡∑’Ë 1 ∂÷ß 10 „™âπÈ”¡—π°“πæ≈Ÿ„π¢π“¥ 10, 20, 30, 40, 50, 60, 70, 80, 90 ·≈– 100 ppm μ“¡≈”¥—∫  à«π

°≈ÿà¡∑’Ë 11 „™â MS-222 „π¢π“¥ 75 ppm ‡ªìπ°≈ÿà¡§«∫§ÿ¡‡™‘ß∫«° ·≈–°≈ÿà¡∑’Ë 12 „™â 95% ‡Õ∑“πÕ≈ „π¢π“¥ 1000  ppm

‡ªìπ°≈ÿà¡§«∫§ÿ¡‡™‘ß≈∫ º≈°“√»÷°…“æ∫«à“√–¬–‡«≈“„π°“√‡Àπ’Ë¬«π”°“√ ≈∫∑’Ë„Àâ√–¥—∫ 3 ‡æ≈π 2 ¢Õß°≈ÿà¡∑’Ë„™âπÈ”¡—π°“√æ≈Ÿ

(Clove oil) ¡’·π«‚πâ¡„π°“√„™â√–¬–‡«≈“‡Àπ’Ë¬«π”°“√ ≈∫∑’Ë≈¥πâÕ¬≈ß ‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢ÕßπÈ”¡—π°“πæ≈Ÿ‡æ‘Ë¡ Ÿß¢÷Èπ ·≈–æ∫«à“

§«“¡‡¢â¡¢âπ¢ÕßπÈ”¡—π°“πæ≈Ÿ¢π“¥ 60 ppm ‡ªìπ§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡·≈–¥’∑’Ë ÿ¥„π°“√‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√ ≈∫∂÷ß√–¥—∫ 3

‡æ≈π 2 ·≈–§«“¡‡¢â¡¢âπ∑’Ë “¡“√∂«“ß¬“ ≈∫„πª≈“°“√åμŸπ·¥ß (Amphiprion rubacinctus) ‰¥â§«√Õ¬Ÿà∑’Ë 30-70 ppm ∑”„Àâ

ª≈“¡’√–¬–‡«≈“ æƒμ‘°√√¡°“√ ≈∫·≈–øóôπ ≈∫∑’Ë‡À¡“– ¡ ·≈–º≈°“√μ√«® Õ∫§ÿ≥¿“æπÈ”∑—Èß°àÕπ·≈–À≈—ß∑”°“√∑¥≈Õß∑ÿ°

°≈ÿà¡°“√∑¥≈Õß ‚¥¬μ√«®§à“‰π‰μ√∑å (NO
2

-
) §≈Õ√’π (Cl

2
) ·Õ¡‚¡‡π’¬ (NH

4
) §à“§«“¡‡ªìπ¥à“ß (Alkalinity) ·≈–§à“æ’‡Õ™

(pH) æ∫«à“πÈ”¡—π°“√æ≈Ÿ (Clove oil) ‰¡à¡’º≈∑”„Àâ§ÿ≥¿“æπÈ”‡ª≈’Ë¬π·ª≈ß

§” ”§—≠ :  °“√ ≈∫ øóôπ ≈∫ ª≈“°“√åμŸπ πÈ”¡—π°“πæ≈Ÿ



Journal of Applied Animal Science Vol. 1 No. 2-3 May-December 2008 35

∫∑π”

ª≈“°“√åμŸπ‡ªìπª≈“∑’Ë∂Ÿ°®—¥Õ¬Ÿà„πμ√–°≈Ÿª≈“ ≈‘¥À‘π

( ÿ¿“æ√, 2542) ª≈“°“√åμŸπ∑’Ëæ∫„ππà“ππÈ”‰∑¬¡’ 7 ™π‘¥

·∫àß‡ªìπΩíòßÕ—π¥“¡—π 5 ™π‘¥ ‰¥â·°à ª≈“°“√åμŸπ â¡¢“« ª≈“

°“√åμŸπÕ‘π‡¥’¬π ª≈“°“√åμŸπ≈“¬ª≈âÕß ª≈“°“√åμŸπ≈“¬ª≈âÕß

À“ß‡À≈◊Õß ·≈–ª≈“°“√åμŸπ·¥ß¥”  à«πª≈“°“√åμŸπ∑’Ëæ∫„π

Õà“«‰∑¬¡’ 2 ™π‘¥ §◊Õ ª≈“°“√åμŸπÀ≈—ßÕ“π ·≈–ª≈“°“√åμŸπ

Õ‘π‡¥’¬π·¥ß

πÈ”¡—π°“πæ≈Ÿ (Clove oil)  °—¥¡“®“°¥Õ° ≈”μâπ ·≈–

„∫¢Õßμâπ°“πæ≈Ÿ (Eugeniaaromatica À√◊Õ Caryophyllata) ¡’

≈—°…≥–‡ªìππÈ”¡—π‡À≈« ’‡À≈◊Õß„  ·≈–πÈ”¡—π°“πæ≈Ÿ ¡’√“§“

∂Ÿ°„™â°—πÕ¬à“ß·æ√àÀ≈“¬π“π“ª√–‡∑» (Mylonas ·≈–§≥–,

2005; Pirhonen ·≈– Schreck, 2003) πÈ”¡—π°“πæ≈Ÿ¡’ “√

ÕÕ°ƒ∑∏‘Ï §◊Õ ¬Ÿ®’πÕ≈ (eugenol; 4-allyl-2-methoxyphenol)

´÷Ëß‡ªìπ “√ª√–°Õ∫øï‚π≈‘° (phenolic compound) (Mylonas

·≈–§≥–, 2005; Iversen ·≈–§≥–, 2003; Treves-Brown,

1993) ‚¥¬πÈ”¡—π°“πæ≈Ÿ∑”„Àâ°“√‡ªî¥-ªî¥¢Õß·ºàπªî¥‡Àß◊Õ°

≈¥≈ß‚¥¬°¥°“√∑”ß“π¢Õß ¡Õß à«π‡¡¥—≈≈“ (medulla) ∑’Ë

§«∫§ÿ¡°“√À“¬„® àßº≈„Àâ°“√‡μâπ¢ÕßÀ—«„®≈¥≈ß·≈–ª√‘¡“≥

‡≈◊Õ¥∑’Ë‰ª‡≈’È¬ß∑’Ë‡Àß◊Õ°≈¥≈ß  àßº≈„Àâ‡°‘¥ ¿“«– hypoxia

μ“¡¡“ (Iversen ·≈–§≥–, 2003)

ª≈“®–· ¥ßÕ“°“√ ≈∫ ‚¥¬·∫àßÕÕ°‡ªìπ 4 √–¥—∫ §◊Õ

√–¥—∫∑’Ë 1 ‡æ≈π 1 (Light  sedation) ª≈“μÕ∫ πÕßμàÕ°“√

°√–μÿâπ≈¥≈ß Õ—μ√“°“√À“¬„®ª°μ‘·≈–∑√ßμ—«ª°μ‘ √–¥—∫∑’Ë 1

‡æ≈π 2 (Light narcosis) ª≈“À¬ÿ¥«à“¬πÈ”°“√∑√ßμ—«ª°μ‘ √–¥—∫

∑’Ë 2 ‡æ≈π 1 (Deep narcosis) ª≈“‡√‘Ë¡¡’Õ—μ√“°“√À“¬„®∑’Ë

‡æ‘Ë¡¢÷Èπ · ¥ßÕ“°“√μ◊Ëπ‡μâπ ‡√‘Ë¡ Ÿ≠‡ ’¬°“√∑√ßμ—« °≈â“¡‡π◊ÈÕ

‡√‘Ë¡À¬àÕπ μÕ∫ πÕßμàÕ ‘Ëß°√–μÿâπ √–¥—∫∑’Ë 2 ‡æ≈π 2 (Deep

narcosis) ª≈“‡√‘Ë¡¡’Õ—μ√“°“√À“¬„®∑’Ë≈¥≈ß  Ÿ≠‡ ’¬°“√∑√ßμ—«

°≈â“¡‡π◊ÈÕÀ¬àÕπ μÕ∫ πÕßμàÕ ‘Ëß°√–μÿâπ∑’Ë√ÿπ·√ß √–¥—∫∑’Ë 3

‡æ≈π 1 (Light anesthesia) °≈â“¡‡π◊ÈÕÀ¬àÕπ Õ—μ√“°“√À“¬„®

≈¥≈ß μÕ∫ πÕßμàÕ ‘Ëß°√–μÿâπ∑’Ë√ÿπ·√ß¢÷Èπ √–¥—∫∑’Ë 3 ‡æ≈π

2 (Surgical anesthesia) ‰¡à¡’°“√μÕ∫ πÕßμàÕ ‘Ëß‡√â“μà“ßÊ

Õ—μ√“°“√À“¬„®™â“¡“° Õ—μ√“°“√‡μâπ¢ÕßÀ—«„®™â“≈ß √–¥—∫∑’Ë 4

(Medullary collapse) ‰¡àæ∫°“√‡§≈◊ËÕπ‰À«¢Õß·ºàπ‡ªî¥-ªî¥

‡Àß◊Õ° ·≈–À—«„®À¬ÿ¥∑”ß“π (Stoskopf, 1993)

°“√ ≈∫ª≈“∑’ËÕ¬Ÿà„π√–¥—∫ 3 ‡æ≈π 2 (Surgical

anesthesia) ‡ªìπ√–¥—∫∑’Ë “¡“√∂∑”°“√ºà“μ—¥·≈– “¡“√∂

∑”°“√Õ¬à“ßÕ◊ËπÊ ‰¥â ‡™àπ °“√‡°Á∫‡≈◊Õ¥ °“√‡°Á∫μ—«Õ¬à“ß À√◊Õ

°“√º ¡‡∑’¬¡ ‡ªìπμâπ

ª≈“·μà≈–™π‘¥®–¡’°“√μÕ∫ πÕßμàÕ¢π“¥¢Õß

¬“ ≈∫∑’Ë·μ°μà“ß°—π ∑—Èßπ’È¢÷ÈπÕ¬Ÿàªí®®—¬¿“¬„π·≈–ªí®®—¬

¿“¬πÕ°μ—«ª≈“ ·≈–ª≈“πÈ”‡§Á¡¡’§«“¡ “¡“√∂¥Ÿ¥´÷¡¬“‰¥â¥’

°«à“ª≈“πÈ”®◊¥ ∑”„ÀâμâÕß¡’§«“¡√–¡—¥√–«—ß ”À√—∫°“√«“ß¬“

 ≈∫„πª≈“πÈ”‡§Á¡¡“°‡ªìπæ‘‡»… ¥—ßπ—Èπ®÷ß§«√¡’°“√»÷°…“

√–¬–‡«≈“ æƒμ‘°√√¡°“√ ≈∫·≈–°“√øóôπ ≈∫„πª≈“°“√åμŸπ·¥ß

(Amphiprion rubacinctus) ∑’Ë‰¥â√—∫¬“ ≈∫πÈ”¡—π°“πæ≈Ÿ„π

§«“¡‡¢â¡¢âπμà“ßÊ ‡æ◊ËÕ„Àâ‡°‘¥ª√–‚¬™πå„π°“√«“ß¬“ ≈∫ª≈“

°“√åμŸπ∑’Ë‡À¡“– ¡μàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

°“√‡μ√’¬¡ “√‡§¡’

1. πÈ”¡—π°“πæ≈Ÿ∑’Ëº ¡°—∫μ—«∑”≈–≈“¬ (95%

‡Õ∑“πÕ≈) „πÕ—μ√“ à«π 1:9

2.  “√‰μ√‡§π¡’‡∑π´—≈‚ø‡πμ (Tricaine methane-

sulfonate; MS-222)

3. 95% ‡Õ∑“πÕ≈

4. ™ÿ¥μ√«®§ÿ≥¿“æπÈ” ‰¥â·°à ‰π‰μ√∑å (NO
2

-),

§≈Õ√’π (Cl
2
), ·Õ¡‚¡‡π’¬¡ (NH

4
) §à“§«“¡‡ªìπ¥à“ß

(Alkalinity) ·≈–§à“æ’‡Õ™ (pH)

°“√‡μ√’¬¡ —μ«å∑¥≈Õß

     ª≈“°“√åμŸπ·¥ß (Amphiprion rubacinctus) §≈–‡æ»

®“°∫àÕ‡æ“–‡≈’È¬ß ®”π«π 60 μ—« ‚¥¬¡’§«“¡¬“«‡©≈’Ë¬§«“¡¬“«

≈”μ—«¢Õßª≈“°“√åμŸπ·¥ß 3.9 ± 0.36 ‡´πμ‘‡¡μ√ ‚¥¬ ÿà¡·∫∫

 ¡∫Ÿ√≥åÕÕ°‡ªìπ 12 °≈ÿà¡ °≈ÿà¡≈– 5 μ—« ‚¥¬·μà≈–°≈ÿà¡®–

Õ¥Õ“À“√°àÕπ°“√∑¥≈Õß 12 ™—Ë«‚¡ß

«‘∏’°“√∑¥≈Õß

°“√»÷°…“√–¬–‡«≈“°“√ ≈∫·≈–°“√μÕ∫ πÕß

°“√∑¥≈Õß·∫àßÕÕ°‡ªìπ 12 °≈ÿà¡ °≈ÿà¡≈– 5 μ—« ‚¥¬

°≈ÿà¡∑’Ë 1 ∂÷ß 10 „™âπÈ”¡—π°“πæ≈Ÿ„π¢π“¥ 10, 20, 30, 40,

50, 60, 70, 80, 90 ·≈– 100 ppm μ“¡≈”¥—∫  à«π°≈ÿà¡∑’Ë

11 „™â MS-222 „π¢π“¥ 75 ppm °≈ÿà¡§«∫§ÿ¡‡™‘ß∫«° ·≈–

°≈ÿà¡∑’Ë 12 „™â 95% Ethanol „π¢π“¥ 1000 ppm ‡ªìπ

°≈ÿà¡§«∫§ÿ¡‡™‘ß≈∫

π”ª≈“°“√åμŸπ·¥ß (Amphiprion rubacinctus) ∑’≈–μ—«

‰ªÕ¬Ÿà„π∫àÕ ≈∫ (Induction tank) ‚¥¬°“√ ÿà¡ ‡¡◊ËÕπ”ª≈“

∑¥≈Õß≈ß„π∫àÕ ≈∫®–∫—π∑÷°º≈°“√∑¥≈Õß¥—ßπ’È §◊Õ ∫—π∑÷°

√–¬–‡«≈“„π°“√‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√ ≈∫ (Induction time) §◊Õ
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√–¬–‡«≈“μ—Èß·μà¬â“¬ª≈“≈ß∂—ß ≈∫ ®π°√–∑—Ëßª≈“Õ¬Ÿà„π ¿“«–

 ≈∫∑’Ë√–¥—∫ 3 ‡æ≈π 2 (μ√«® Õ∫‚¥¬¥Ÿ®“°°“√«à“¬πÈ” °“√

∑√ßμ—« °“√μÕ∫ πÕßμàÕ ‘Ëß°√–μÿâπ¿“¬πÕ°, Õ—μ√“°“√À“¬„®)

(Stoskopf, 1993) ‡¡◊ËÕª≈“Õ¬Ÿà„π ¿“«– ≈∫∑’Ë√–¥—∫ 3

‡æ≈π 2 ®–∑”°“√¬â“¬ª≈“≈ß Ÿà∂—ßøóôπ·≈–∫—π∑÷°√–¬–‡«≈“°“√

øóôπ ≈∫ (Recovery time) Àπà«¬‡ªìππ“∑’ §◊Õ √–¬–‡«≈“μ—Èß

·μà¬â“¬ª≈“≈ß∂—ßøóôπ ≈∫®π°√–∑—Ëßª≈“Õ¬Ÿà„π ¿“«–ª°μ‘ ·≈–

À“°ª≈“∑¥≈Õß‰¡à‡¢â“ Ÿà ¿“«– ≈∫∑’Ë√–¥—∫ 3 ‡æ≈π 2 ¿“¬„π

30 π“∑’ ®–∂◊Õ«à“ª≈“‰¡à “¡“√∂‡¢â“ Ÿà ¿“«– ≈∫‰¥â ·≈–®–

π”ª≈“≈ß Ÿà∂—ßøóôπ ≈∫∑—π∑’

°àÕπ·≈–À≈—ß∑”°“√∑¥≈Õß∑ÿ°°≈ÿà¡°“√∑¥≈Õß ®–¡’

°“√μ√«® Õ∫§ÿ≥¿“æπÈ”‚¥¬μ√«®§à“‰π‰μ√¥å (NO
2

-), §≈Õ√’π

(Cl
2
), ·Õ¡‚¡‡π’¬¡ (NH

4
), §à“§«“¡‡ªìπ¥à“ß (Alkalinity) ·≈–

§à“§«“¡‡ªìπ°√¥-¥à“ß (pH)

°“√§”π«≥∑“ß ∂‘μ‘

§”π«≥‚¥¬ One-way ANOVA ∑”°“√‡ª√’¬∫‡∑’¬∫

§«“¡·μ°μà“ß ‚¥¬«‘∏’¢Õß Duncanûs new multiple range test

∑’Ë P-value < 0.05

º≈°“√∑¥≈Õß

√–¬–‡«≈“°“√ ≈∫·≈–æƒμ‘°√√¡°“√μÕ∫ πÕß

æ∫«à“√–¬–‡«≈“„π°“√‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√ ≈∫∑’Ë

√–¥—∫ 3 ‡æ≈π 2 ¥â«¬πÈ”¡—π°“πæ≈Ÿ ®–„™â‡«≈“ —Èπ≈ß‡¡◊ËÕ„Àâ

§«“¡‡¢â¡¢âπ∑’Ë Ÿß¢÷Èπ ‚¥¬∑’Ë§«“¡‡¢â¡¢âπ 10 ppm ‡Àπ’Ë¬«π”

„Àâ‡°‘¥°“√ ≈∫‡©≈’Ë¬π“π∑’Ë ÿ¥ (> 30 π“∑’) Õ¬à“ß¡’π—¬ ”§—≠

(p < 0.05) ·≈–∑’Ë§«“¡‡¢â¡¢âπ 100 ppm ‡Àπ’Ë¬«π”„Àâ‡°‘¥

°“√ ≈∫‡©≈’Ë¬ —Èπ∑’Ë ÿ¥ (0.45 π“∑’) Õ¬à“ß¡’π—¬ ”§—≠ (p < 0.05)

(μ“√“ß∑’Ë 1, °√“ø‡ âπ∑’Ë 1 ·≈–·ºπ¿Ÿ¡‘·∑àß∑’Ë 1)  à«π√–¬–

‡«≈“„π°“√‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√ ≈∫‡©≈’Ë¬∑’Ë√–¥—∫ 3 ‡æ≈π 2

¢Õß°≈ÿà¡ MS-222 ·≈– 95% Ethanol ∑’Ë§«“¡‡¢â¡¢âπ 75 ppm

·≈– 1000 ppm 6.51 π“∑’ ·≈– ¡“°°«à“ 30 π“∑’ μ“¡≈”¥—∫

(·ºπ¿Ÿ¡‘·∑àß∑’Ë 2)

æƒμ‘°√√¡°“√μÕ∫ πÕß æ∫«à“ª≈“∑¥≈Õß®–

μÕ∫ πÕßμàÕ ‘Ëß°√–μÿâπ¿“¬πÕ°≈¥≈ß®π°√–∑—Ëß‰¡à¡’°“√

μÕ∫ πÕß·≈– Ÿ≠‡ ’¬°“√∑√ßμ—«‚¥¬°“√πÕπμ–·§ßÀ√◊Õ

πÕπÀß“¬ Õ¬à“ß‰√°Áμ“¡æ∫«à“‡¡◊ËÕ§«“¡‡¢â¡¢âπ Ÿß¢÷Èπ 70-100

ppm °àÕπ‡¢â“ Ÿà√–¥—∫ 3 ‡æ≈π 2 ª≈“®–· ¥ßÕ“°“√μ◊Ëπ‡μâπ

°√–‚¥¥ ·μà‰¡àæ∫Õ“°“√‡™àππ’È„π°≈ÿà¡ MS-222 ·≈– 95%

Ethanol

10 20 30 40 50 60 70 80 90 100 75 1000

Induction time >30a 5.24b 2.10c 1.46d 1.41d 1.30d 1.10d 0.61e 0.39f 0.45f 6.51b >30a 0.316 0.00

(min)
a,b,c,d,e,f = Mean were highly statistical significant difference Duncan (p-value < 0.05)

μ“√“ß∑’Ë 1 · ¥ßº≈¢Õß√–¬–‡«≈“‡Àπ’Ë¬«π”°“√ ≈∫ (Induction time) „πª≈“°“√åμŸπ∑’Ë„™âπÈ”¡—π°“πæ≈Ÿ (Clove oil)

∑’Ë§«“¡‡¢â¡¢âπμà“ßÊ, MS-222 ·≈– 95% Ethanol „π°“√«“ß¬“ ≈∫

§à“æ“√“¡‘‡μÕ√å
πÈ”¡—π°“πæ≈Ÿ  (Clove oil)  ∑’Ë§«“¡‡¢â¡¢âπμà“ßÊ (ppm)

MS-222

(ppm)

Ethanol

(ppm) Pool

SEM
p-valve

√–¬–‡«≈“°“√øóôπ ≈∫

√–¬–‡«≈“°“√øóôπ ≈∫¢Õß°≈ÿà¡πÈ”¡—π°“πæ≈Ÿ ¡’

·π«‚πâ¡„™â‡«≈“‡æ‘Ë¡¡“°¢÷Èπ‡¡◊ËÕ§«“¡‡¢â¡¢âπ Ÿß¢÷Èπ ‚¥¬∑’Ë

§«“¡‡¢â¡¢âπ 20 ppm (1.47 π“∑’) „™â‡«≈“‡©≈’Ë¬„π°“√øóôπ

 ≈∫πâÕ¬°«à“∑’Ë§«“¡‡¢â¡¢âπ 30-50 ·≈– 100  ppm (1.58,

2.27, 1.93 ·≈– 1.60 μ“¡≈”¥—∫) ·μàÕ¬à“ß‰√°Áμ“¡æ∫«à“ ∑’Ë

§«“¡‡¢â¡¢âπ 20 ppm „™â‡«≈“‡©≈’Ë¬„π°“√øóôπ ≈∫¡“°°«à“∑’Ë

§«“¡‡¢â¡¢âπ 70-90 ppm (1.40, 1.16 ·≈– 0.96 μ“¡≈”¥—∫)

(μ“√“ß∑’Ë 2 ·≈– ·ºπ¿Ÿ¡‘·∑àß∑’Ë 1)  à«π√–¬–‡«≈“„π°“√øóôπ

 ≈∫„π°≈ÿà¡ MS-222 ¢π“¥ 75 ppm „™â√–¬–‡«≈“øóôπ ≈∫

‡©≈’Ë¬ 0.38 π“∑’ (·ºπ¿Ÿ¡‘·∑àß∑’Ë 2)
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10 20 30 40 50 60 70 80 90 100 75 1000

Recovery time 0a,c,d,e,f 1.47a.b,c,d,e 1.58a.b,c,d,e 2.27a.b,c,d,f 1.93a.b,c,d,e 1.47a.b,c,d,e 1.40a.b,c,d,f 1.16a.b,c,d 0.96a.b,c,d,f 1.60a.b,c,d,e 0.38a,e 0a,d,e,f 0.223 0.00

(min)
a,b,c,d,e,f = Mean were highly statistical significant difference Dunnett T3 (p-value < 0.05)

μ“√“ß∑’Ë 2 · ¥ßº≈¢Õß√–¬–‡«≈“∑’Ëøóôπ®“°°“√ ≈∫ (Recovery time) „πª≈“°“√åμŸπ∑’Ë„™âπÈ”¡—π°“πæ≈Ÿ (Clove oil)

∑’Ë§«“¡‡¢â¡¢âπμà“ßÊ, MS-222 ·≈– 95% Ethanol „π°“√«“ß¬“ ≈∫

§à“æ“√“¡‘‡μÕ√å
πÈ”¡—π°“πæ≈Ÿ  (Clove oil)  ∑’Ë§«“¡‡¢â¡¢âπμà“ßÊ (ppm)

MS-222

(ppm)

Ethanol

(ppm) Pool

SEM
p-valve

·ºπ¿Ÿ¡‘·∑àß∑’Ë 1 · ¥ßº≈¢Õß√–¬–‡«≈“‡Àπ’Ë¬«π”°“√ ≈∫ (Induction time) ·≈–√–¬–‡«≈“∑’Ëøóôπ®“°°“√ ≈∫ (Recovery time)

„πª≈“°“√åμŸπ‚¥¬„™âπÈ”¡—π°“πæ≈Ÿ (Clove oil) ∑’Ë§«“¡‡¢â¡¢âπ 10-100 ppm

T
im

e 
(m

in
ut

e)

°√“ø‡ âπ∑’Ë 1 · ¥ßº≈¢Õß√–¬–‡«≈“°“√ ≈∫∑’Ë√–¥—∫ ≈∫μà“ßÊ °—π„πª≈“°“√åμŸπ ‚¥¬„™âπÈ”¡—π°“πæ≈Ÿ (Clove oil)

∑’Ë§«“¡‡¢â¡¢âπ 10-100 ppm
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§ÿ≥¿“æπÈ” (Water quality)

§ÿ≥¿“æπÈ”°àÕπ·≈–À≈—ß®“°°“√∑¥≈Õßæ∫«à“ §à“

æ“√“¡‘‡μÕ√å∑’Ë∑”°“√«—¥„Àâ§à“‰¡à·μ°μà“ß°—π · ¥ß„Àâ‡ÀÁπ«à“

πÈ”¡—π°“πæ≈Ÿ, 95% Ethanol ·≈– MS-222 ‰¡à àßº≈μàÕ

§ÿ≥¿“æπÈ”∑–‡≈ (μ“√“ß∑’Ë 3)

°√“ø∑’Ë 3 · ¥ßº≈¢Õß√–¬–‡«≈“‡Àπ’Ë¬«π”°“√ ≈∫ (Induction  time) ·≈–√–¬–‡«≈“∑’Ëøóôπ®“°°“√ ≈∫ (Recovery time) ‚¥¬„™â

πÈ”¡—π°“πæ≈Ÿ (Clove oil) ∑’Ë§«“¡‡¢â¡¢âπ 30, 40, 50, 60 ppm, 95% Ethanol ∑’Ë§«“¡‡¢â¡¢âπ 1000 ppm ·≈–

MS-222 ∑’Ë§«“¡‡¢â¡¢âπ 75 ppm „π°“√«“ß¬“ ≈∫ª≈“°“√åμŸπ

C = Clove oil,  E = 95% Ethanol,  M = MS-222

μ“√“ß∑’Ë 3 · ¥ß§à“æ“√“¡‘‡μÕ√å„π°“√μ√«®§ÿ≥¿“æπÈ” (Water quality) °àÕπ·≈–À≈—ß°“√„ à¬“ ≈∫·μà≈–™π‘¥

Anesthesia agent Conc. (ppm) NO
2

-
Cl

2
NH

4
Alkalinity pH

Before 0 0.0 0.0 0.25 80 8.0

Clove oil 10 0.0 0.0 0.25 80 8.0

20 0.0 0.0 0.25 90 8.0

30 0.0 0.0 0.25 80 8.0

40 0.0 0.0 0.25 80 8.0

50 0.0 0.0 0.25 90 8.0

60 0.0 0.0 0.25 90 8.0

70 0.0 0.0 0.25 80 8.0

80 0.0 0.0 0.25 80 8.0

90 0.0 0.0 0.25 80 8.0

100 0.0 0.0 0.25 80 8.0

95% Ethanol 1000 0.0 0.0 0.25 80 8.0

MS-222 75 0.0 0.0 0.5 90 7.6
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 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß

Kildea ·≈–§≥– (2004); Soto ·≈– Burhanuddin

(1995) æ∫«à“πÈ”¡—π°“πæ≈Ÿ “¡“√∂∑”„Àâª≈“∑¥≈Õß ≈∫

‰¥â„π¢π“¥∑’ËπâÕ¬°«à“¬“ ≈∫™π‘¥Õ◊Ëπ ·≈–æ∫«à“°≈ÿà¡πÈ”¡—π

°“πæ≈Ÿ„π¢π“¥ Ÿß¡’√–¬–‡«≈“„π°“√ ≈∫∑’Ë√–¥—∫ 3 ‡æ≈π 2

‡√Á«°«à“°≈ÿà¡∑’Ë‰¥â√—∫πÈ”¡—π°“πæ≈Ÿ„π¢π“¥μË”∑’Ë‰¥â∑”°“√»÷°…“

„πª≈“ rabbitfish (Siganuslineatus) (Soto ·≈– Burhanuddin,

1995) ®“°º≈°“√∑¥≈Õß„π§√—Èßπ’È°“√«“ß¬“ ≈∫„πª≈“

°“√åμŸπ·¥ß¥â«¬πÈ”¡—π°“πæ≈Ÿ (Clove oil) ∑’Ë§«“¡‡¢â¡¢âπμà“ßÊ

°—π æ∫«à“ √–¬–‡«≈“°“√‡Àπ’Ë¬«π”°“√ ≈∫∑’Ë„Àâ√–¥—∫ ≈∫

√–¥—∫ 3 ‡æ≈π 2 ¡’·π«‚πâ¡„π°“√„™â√–¬–‡«≈“‡Àπ’Ë¬«π”

°“√ ≈∫∑’Ë≈¥πâÕ¬≈ß ‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢ÕßπÈ”¡—π°“πæ≈Ÿ‡æ‘Ë¡

 Ÿß¢÷Èπ

ª≈“·μà≈–™π‘¥®–¡’°“√μÕ∫ πÕßμàÕ¢π“¥¢Õß¬“ ≈∫

∑’Ë·μ°μà“ß°—π ∑—Èßπ’È¢÷ÈπÕ¬Ÿàªí®®—¬¿“¬„π·≈–ªí®®—¬¿“¬πÕ°

μ—«ª≈“ ‡™àπ „πª≈“§“√åæ (Koi; Cyprinus carpio) μâÕß„™â

πÈ”¡—π°“πæ≈Ÿ¢π“¥ 25-100 ppm ·μà„πª≈“¥ÿ°Õ‡¡√‘°—π

(Channel catfish; Ictalurus punctatus) μâÕß„™âπÈ”¡—π°“πæ≈Ÿ

∑’Ë¢π“¥ 100-150 ppm (Ross, 2001)

®“°°“√∑¥≈Õßæ∫«à“§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡„π°“√

«“ß¬“ ≈∫ª≈“°“√åμŸπ·¥ß¥â«¬πÈ”¡—π°“πæ≈Ÿ (Clove oil) §«√

Õ¬Ÿà∑’Ë 30-70 ppm ‡π◊ËÕß®“°¡’√–¬–‡«≈“‡Àπ’Ë¬«π”°“√ ≈∫∑’Ë

„Àâ√–¥—∫ ≈∫ √–¥—∫ 3 ‡æ≈π 2 ∑’Ë√«¥‡√Á«‡À¡“– ¡ √«¡∑—Èß¡’

æƒμ‘°√√¡°“√ ≈∫ ·≈–°“√øóôπ ≈∫∑’Ë‡À¡“– ¡ ‚¥¬°“√§”π«π

∑“ß ∂‘μ‘¥â«¬ Completely Randomized Design (CRD) æ∫«à“

§«“¡‡¢â¡¢âπ∑’Ë 30 ppm ¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘μ‘Õ¬à“ß¬‘Ëß¬«¥ (P<0.01) °—∫§«“¡‡¢â¡¢âπ∑’Ë 20 ppm ·≈–

æ∫«à“§«“¡‡¢â¡¢âπ∑’Ë 70 ppm ¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘Õ¬à“ß¬‘Ëß¬«¥ (P<0.01) °—∫§«“¡‡¢â¡¢âπ∑’Ë 80 ppm

§«“¡‡¢â¡¢âπ 70 ppm ∑’Ë√–¥—∫ 1 ‡æ≈π 2 æ∫«à“

ª≈“¡’æƒμ‘°√√¡μ◊Ëπ‡μâπ ‚¥¬ª≈“®–· ¥ßÕ“°“√«à“¬«π„πÕà“ß

∑¥≈Õß‡√Á«¢÷Èπ ·≈–∑’Ë§«“¡‡¢â¡¢âπ 80-100 ppm ª≈“®–

· ¥ßÕ“°“√«à“¬«π„πÕà“ß∑¥≈Õß‡√Á«¢÷Èπ·≈–· ¥ßÕ“°“√

°√–‚¥¥ ‚¥¬§«“¡‡¢â¡¢âπ¢Õß¬“ ≈∫∑’Ë Ÿß¢÷Èπª≈“¡’æƒμ‘°√√¡

μ◊Ëπ‡μâπ™—¥‡®π¢÷Èπ

‚¥¬∑“ß§≥–ºŸâ«‘®—¬·π–π”§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡

·≈–¥’∑’Ë ÿ¥Õ¬Ÿà∑’Ë 60 ppm ‡π◊ËÕß®“°¡’√–¬–‡«≈“„π°“√‡Àπ’Ë¬«

π”°“√ ≈∫πâÕ¬∑’Ë ÿ¥∑’Ë‰¡à∑”„Àâª≈“¡’æƒμ‘°√√¡μ◊Ëπ‡μâπ ∑’Ë

√–¥—∫ 1 ‡æ≈π 2

°“√‡≈◊Õ°™π‘¥·≈–¢π“¥¢Õß¬“ ≈∫„πÕÿ¥¡§μ‘

(ideal anesthetic agent)  ”À√—∫ª≈“π—Èπ§«√¡’≈—°…≥–¥—ßπ’È

§◊Õ ∑”„Àâª≈“‡¢â“ Ÿà ¿“«– ≈∫∑’Ë√–¥—∫ 3 ¿“¬„π 3-5 π“∑’

·≈–¡’°“√øóôπ ≈∫„π™à«ß‡«≈“πâÕ¬°«à“ 10 π“∑’ √“§“∂Ÿ° ‰¡à¡’

 “√μ°§â“ß ª≈Õ¥¿—¬°—∫§π·≈–ª≈“ (Tsantilas ·≈–§≥–,

2005; Ross, 2001)

®“°°“√∑¥≈Õß°“√«“ß¬“ ≈∫„πª≈“°“√åμŸπ·¥ß

¥â«¬πÈ”¡—π°“πæ≈Ÿ, 95% Ethanol 1000 ppm ·≈– MS-222

75 ppm æ∫«à“‰¡à àßº≈μàÕ§ÿ≥¿“æπÈ” ‡π◊ËÕß®“°§à“æ“√“¡‘‡μÕ√å

¥—ßμàÕ‰ªπ’È §◊Õ §à“‰π‰μ√¥å (NO
2

-), §≈Õ√’π (Cl
2
), ·Õ¡‚¡‡π’¬¡

(NH
4
), §à“§«“¡‡ªìπ¥à“ß (Alkalinity) ·≈–§à“æ’‡Õ™ (pH) ∑—Èß

°àÕπ·≈–À≈—ß°“√∑¥≈Õß‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß

°‘μμ‘°√√¡ª√–°“»

¢Õ∫§ÿ≥ Õ.¥√. ÿ√»—°¥‘Ï ®‘μμ–‚§μ√å ∑’Ë„Àâ§”·π–π”

¥â“π ∂‘μ‘ ·≈– Percula Farm  ”À√—∫ª≈“∑’Ë„™â„π°“√∑¥≈Õß
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