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Effects of relaxants before embedding nucleus for the survival rate

and pearl qualities in Pinctada fucata
Songklanakarin J. Sci. Technol., 2006, 28(1) : 87-97

Nucleation in the spherical pearl production from Akoya pearl oysters Pinctada fucata (Gould, 1850)

obtained  low  survival  rate,  and  the  nuclei  were  frequently  excluded.  Using  relaxants  before  nucleation

could lower the oysters' metabolism, so that nucleation might be improved. This experiment showed that

appropriate concentrations of propylene phenoxetol, 30% magnesium sulfate and 10% MS 222 were 2.5, 15

and 2 ml/l treated for 6, 11 and 7 minutes, respectively. At the beginning of anesthetization the oysters had

high oxygen consumption, but after that decreased continuously until constant, while those without the relax-

ant treatment had higher oxygen consumption. Oysters reared in the sea as soon as the nucleation was

finished, had higher rate of survival after 8 months than those which rested in cement tanks for 4 weeks
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before rearing in the sea, and also the bead rejection decreased. However, pearl formation of the oysters

without relaxant treatment was significantly better than of those with the treatments: the average pearl dia-

meter obtained from the former was 6.62 mm. while those from the latter were 6.52, 6.48 and 6.46 mm. when

treated with 30% magnesium sulfate, propylene  phenoxetol and 10% MS 222, respectively.

Key words : Pinctada fucata, pearl, pearl formation, nucleation, bead rejection, relaxants,
anesthetics
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°“√„ à·°π¡ÿ°„πÀÕ¬¡ÿ°·°≈∫ Pinctada fucata (Gould, 1850) ‡ªìπªí≠À“ ”§—≠„π°“√º≈‘µ¡ÿ°°≈¡‡æ√“–¡’

º≈„ÀâÕ—µ√“√Õ¥µË”·≈–∑”„ÀâÀÕ¬¢—∫·°π¡ÿ°∑‘Èß Ÿß ¥—ßπ—Èπ°“√„™â “√∑’Ë∑”„ÀâÀÕ¬ ≈∫°àÕπ°“√Ωíß·°π¡ÿ°®÷ß‡ªìπ«‘∏’Àπ÷Ëß

∑’Ë∑”„ÀâÀÕ¬¡’‡¡·∑∫Õ≈‘´÷¡µË” ∑”„Àâßà“¬µàÕ°“√ºà“µ—¥·≈–ÀÕ¬‰¡àµàÕµâ“π·°π¡ÿ°∑’Ë‰¥â√—∫  ®“°°“√∑¥≈Õßæ∫«à“ “√

propylene phenoxetol, 30% magnesium sulfate ·≈– 10% MS 222 §«“¡‡¢â¡¢âπ§«“¡‡À¡“– ¡∑’Ë∑”„ÀâÀÕ¬¡ÿ°

·°≈∫ ≈∫§◊Õ 2.5, 15 ·≈– 2 ¡≈./≈‘µ√ ¥â«¬‡«≈“π“π 6, 11 ·≈– 7 π“∑’ µ“¡≈”¥—∫ ÀÕ¬∑’Ë‰¥â√—∫ “√¡’°“√„™â

ÕÕ°´‘‡®π Ÿß„π™à«ß·√° ®“°π—Èπ®–≈¥≈ßÕ¬à“ß ¡Ë”‡ ¡Õ®π§ß∑’Ë „π¢≥–∑’Ë°≈ÿà¡∑’Ë‰¡à‰¥â√—∫ “√®–¡’°“√„™âÕÕ°´‘‡®π Ÿß

°«à“·≈–‰¡à ¡Ë”‡ ¡Õµ≈Õ¥™à«ß°“√∑¥≈Õß À≈—ß®“°Ωíß·°π¡ÿ°·≈â«π”ÀÕ¬‰ªÕπÿ∫“≈„π∑–‡≈∑—π∑’ æ∫«à“¡’º≈„ÀâÀÕ¬

¡’Õ—µ√“√Õ¥ Ÿß·≈–°“√¢—∫·°π¡ÿ°µË”°«à“«‘∏’°“√Õπÿ∫“≈„π∫àÕæ—° 4  —ª¥“Àå°àÕππ”≈ß‡≈’È¬ß„π∑–‡≈ ®“°π—Èπµ≈Õ¥°“√

∑¥≈Õß„™â√–¬–‡«≈“‡≈’È¬ßÀÕ¬π“π 8 ‡¥◊Õπ æ∫«à“ÀÕ¬°≈ÿà¡∑’Ë‰¡à„™â “√ “¡“√∂ √â“ß¡ÿ°‰¥â¥’°«à“°≈ÿà¡∑’Ë‰¥â√—∫ “√Õ¬à“ß

¡’π—¬ ”§—≠ ‚¥¬¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß‡¡Á¥¡ÿ°∑’Ë‰¥â®“°ÀÕ¬°≈ÿà¡∑’Ë‰¡à„™â “√‡©≈’Ë¬ 6.62 ¡¡. „π¢≥–∑’Ë°≈ÿà¡∑’Ë„™â

30% magnesium sulfate, propylene phenoxetol ·≈– 10% MS 222 ®–¡’¢π“¥‡©≈’Ë¬ 6.52, 6.48 ·≈– 6.46 ¡¡.

µ“¡≈”¥—∫

ÀÕ¬¡ÿ°À≈“¬ “¬æ—π∏ÿå„πª√–‡∑»‰∑¬∑’Ë “¡“√∂º≈‘µ
¡ÿ°°≈¡‰¥â  ‡™àπ  ÀÕ¬¡ÿ°®“π  (Pinctada  maxima)  ÷́Ëß
 “¡“√∂º≈‘µ¡ÿ°°≈¡¢π“¥„À≠à¡’‡ âπºà“»Ÿπ¬å°≈“ß 10  ¡¡.
¢÷Èπ‰ª‰¥â ‚¥¬„™â‡«≈“„π°“√º≈‘µ¡ÿ°π“π 4-5 ªï®÷ß∑”„Àâ¡ÿ°
¡’√“§“§àÕπ¢â“ß·æß ·≈–æ—π∏ÿåÀÕ¬™π‘¥π’ÈÀ“¬“°·≈–¡’πâÕ¬
„π∏√√¡™“µ‘ ·µà¡’ÀÕ¬¡ÿ°Õ’°™π‘¥Àπ÷Ëß‡√’¬°«à“ÀÕ¬¡ÿ°·°≈∫
Pinctada fucata À√◊Õ∑’Ëª√–‡∑»≠’ËªÿÉπ‡√’¬°ÀÕ¬¡ÿ°Õ‚°¬“
(Akoya) ™π‘¥∑’Ë “¡“√∂π”¡“º≈‘µ‡ªìπÀÕ¬¡ÿ°°≈¡‰¥â‡™àπ
°—π·µà¡ÿ°∑’Ë‰¥â¡’¢π“¥‡≈Á°‡ âπºà“»Ÿπ¬å°≈“ßµË”°«à“ 10 ¡¡.
(3-9 ¡¡.) æ—π∏ÿåÀÕ¬¬—ßÀ“‰¥âßà“¬„π∏√√¡™“µ‘·≈–®“°°“√
‡æ“–æ—π∏ÿå (°√√π‘°“√å ·≈–§≥–, 2547)  ÀÕ¬™π‘¥π’È„™â
√–¬–‡«≈“ 2-3 ªï„π°“√º≈‘µ¡ÿ° ºŸâª√–°Õ∫°“√‡≈’È¬ßÀÕ¬
¡ÿ°„π®—ßÀ«—¥¿Ÿ‡°Áµ®÷ß‡√‘Ë¡»÷°…“™’«ª√–«—µ‘   ‡∑§π‘§°“√‡≈’È¬ß

°“√„ à·°π¡ÿ° (nucleus) ¢ÕßÀÕ¬¡ÿ°·°≈∫¡“°¢÷Èπ ·µà
°“√»÷°…“¬—ß‰¡à·æ√àÀ≈“¬¡“°π—°‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π‡√◊ËÕß
°“√„ à·°π¡ÿ°°≈¡ ´÷ËßºŸâ∑”µâÕß¡’§«“¡√Ÿâ§«“¡™”π“≠‡ªìπ
Õ¬à“ß¥’ ‡æ√“–°“√„ à·°π¡ÿ°°≈¡µâÕßºà“µ—¥∫√‘‡«≥Õ«—¬«–
 √â“ß‡´≈≈å ◊∫æ—π∏ÿå (gonad) ¢ÕßÀÕ¬ (Taylor, 2002 ) ®÷ß
¡’º≈„ÀâÀÕ¬∫Õ∫™È” ∫“¥‡®Á∫·≈–µàÕµâ“π ‘Ëß·ª≈°ª≈Õ¡∑’Ë
„ à‡¢â“‰ª ¥—ßπ—Èπ°àÕπ°“√ºà“µ—¥µâÕß∑”„ÀâÀÕ¬¡’‡¡·∑∫Õ≈‘́ ÷¡
(metabolism) µË”∑’Ë ÿ¥ (Knauer and Taylor, 2002) ‚¥¬
°“√æ—°ÀÕ¬‰«â„ππÈ”µ◊Èπ·≈–„ÀâÕ¥Õ“À“√ Õ’°«‘∏’Àπ÷Ëß§◊Õ°“√
„™â “√ ≈∫ (relaxant) «‘∏’°“√π’È‰¡à‡ ’¬‡«≈“·≈–§“¥«à“®–
‰¥âº≈¥’°«à“‡æ√“–°≈â“¡‡π◊ÈÕÀÕ¬‰¡àµàÕµâ“π√–À«à“ß¥”‡π‘π
°“√ºà“µ—¥®÷ß‰¡à∑”„ÀâÀÕ¬∫Õ∫™È”¡“°π—°  Norton ·≈–§≥–
(1996) ∑¥ Õ∫À“§à“§«“¡‡¢â¡¢âπ¢Õß “√ propylene
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phenoxetol(1-phenoxy-2-propanol), 2 - phenoxy-

ethanol, º≈÷°‡¡π∑Õ≈ (Menthol crystals), πÈ”‡¡π∑Õ≈
(Menthol liquid),  πÈ”¡—π°“πæ≈Ÿ (Clove  oil),  benzo-

caine, MS 222 (Tricane metthane sulphonate), chloral

hydrate, sodium pentobarbitone, magnasium chlo-

ride, sodium bicarbonate carbon dioxide gas, dry ice

·≈– hypothermia ∑’Ë∑”„ÀâÀÕ¬¡ÿ° Pinctada albina ·≈–
Pinctada margaritifera  ≈∫  º≈°“√∑¥≈Õßæ∫«à“„π
ÀÕ¬¡ÿ°∑—Èß Õß™π‘¥‰¡à¡’°“√µ“¬‡°‘¥¢÷Èπ¿“¬„π 7 «—πÀ≈—ß
®“°∑’Ë‰¥â√—∫ propylene phenoxetol ∑’Ë§«“¡‡¢â¡¢âπ„π™à«ß
2-3 ¡≈./≈‘µ√   à«π Mills ·≈–§≥– (1997) »÷°…“°“√
 ≈∫¢ÕßÀÕ¬ Pinctada maxima  „π “√ propylene

phenoxetol ∑—Èß„πÀâÕß∑¥≈Õß·≈–„π∏√√¡™“µ‘  æ∫«à“
°“√„™â “√Õ¬à“ßª≈Õ¥¿—¬·≈–¡’ª√– ‘∑∏‘¿“æ§◊ÕµâÕß„ÀâÀÕ¬
 ≈∫‡√Á«·≈–øóôπ‡√Á« §«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡„πÀâÕß∑¥≈Õß
‡∑à“°—∫ 1.5-2 ¡≈./≈‘µ√  à«π„π∏√√¡™“µ‘‡∑à“°—∫ 2.5 ¡≈./
≈‘µ√  πÕ°®“°π’È°“√∑”§«“¡ –Õ“¥‡ª≈◊Õ°·≈–°“√∑”„Àâ
ÀÕ¬‡§√’¬¥πâÕ¬∑’Ë ÿ¥¡’º≈„Àâ°“√„™â “√ ≈∫¡’ª√– ‘∑∏‘¿“æ
¥’¬‘Ëß¢÷Èπ

‚§√ß°“√«‘®—¬π’È¡’®ÿ¥ª√– ß§å‡æ◊ËÕ»÷°…“§«“¡‡¢â¡¢âπ
∑’Ë‡À¡“– ¡¢Õß “√ propylene phenoxetol, magnesium

sulfate ·≈– MS 222 ´÷Ëß¡’º≈≈¥‡¡·∑∫Õ≈‘´÷¡¢ÕßÀÕ¬
°àÕπΩíß·°π¡ÿ°√«¡∂÷ß»÷°…“°“√Õπÿ∫“≈À≈—ß®“°Ωíß·°π¡ÿ°
·≈â«‚¥¬‡ª√’¬∫‡∑’¬∫Õ—µ√“√Õ¥·≈–°“√¢—∫·°π¡ÿ°°—∫°≈ÿà¡
§«∫§ÿ¡∑’Ë‰¡à„™â “√ ≈∫ À“°ß“π«‘®—¬π’Èª√– ∫§«“¡ ”‡√Á®
®–™à«¬‡æ‘Ë¡Õ—µ√“°“√√Õ¥¢ÕßÀÕ¬À≈—ß°“√„ à·°π¡ÿ°‰¥â®÷ß
‡ªìπ°“√≈¥µâπ∑ÿπ°“√º≈‘µ®“°°“√ Ÿ≠‡ ’¬ÀÕ¬¡ÿ° ·°π¡ÿ°
·≈–≈¥§à“„™â®à“¬®“°°“√®—¥°“√

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

1. ∑¥ Õ∫§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡¢Õß propylene pheno-

xetol, magnesium sulfate ·≈– MS 222 °—∫ÀÕ¬¡ÿ°

·°≈∫

1.1 ‡µ√’¬¡ “√≈–≈“¬ propylene phenoxetol

§«“¡‡¢â¡¢âπ 3 √–¥—∫§◊Õ 0.5, 1.5 ·≈– 2.5 ¡≈./≈‘µ√ „π
∂“¥æ≈“ µ‘°¢Õ∫ Ÿßª√‘¡“µ√πÈ” 10 ≈‘µ√ (¢≥–∑¥≈Õß
µâÕß„Àâ “√≈–≈“¬∑à«¡µ—«ÀÕ¬)

1.2 π”ÀÕ¬¡ÿ°·°≈∫®”π«π 540 µ—«¢π“¥∑’Ë„ à
·°π¡ÿ°°≈¡‰¥â§«“¡¬“«‡ª≈◊Õ°‰¡àµË”°«à“ 6.5 ´¡. ®“°
µ–·°√ß‡À≈Á°¢π“¥ 2 x 2 x 1 ‡¡µ√∑’Ë∫ÿ¥â«¬Õ«πµ“¢à“¬´÷Ëß
æ—°‰«â„π∑–‡≈¡“º÷Ëß„Àâ·Àâßª√–¡“≥ 20-30 π“∑’‡æ◊ËÕ„Àâ
ÀÕ¬Õâ“ª“°·≈â«‡ ’¬∫≈‘Ë¡‰«â (Figure 1) ·∫àßÀÕ¬‡ªìπ 3

°≈ÿà¡Ê ≈– 180 µ—« π”‰ª·™à„π “√≈–≈“¬ propylene

phenoxetol ∑’Ë‡µ√’¬¡‰«â·µà≈–§«“¡‡¢â¡¢âπ„π¢âÕ 1.1 ‚¥¬
·∫àß°“√∑¥≈Õß‡ªìπ¥—ßπ’È

ÀÕ¬°≈ÿà¡∑’Ë 1 ·∫àß‡ªìπ 3 °≈ÿà¡¬àÕ¬Ê ≈– 60

µ—« ∑¥ Õ∫¥â«¬ propylene phenoxetol ∑’Ë§«“¡‡¢â¡¢âπ
0.5 ¡≈./≈‘µ√ π”¡“∑¥ Õ∫‡ªìπ‡«≈“ 5, 10 ·≈– 15 π“∑’
‚¥¬·µà≈–°≈ÿà¡¬àÕ¬·∫àß∑¥ Õ∫‡ªìπ 2 ´È” §√—Èß≈– 30 µ—«

ÀÕ¬°≈ÿà¡∑’Ë 2 ·≈– 3 ªØ‘∫—µ‘‡™àπ‡¥’¬«°—∫°≈ÿà¡
∑’Ë 1 ·µà∑”„π propylene phenoxetol ∑’Ë§«“¡‡¢â¡¢âπ 1.5

¡≈./≈‘µ√ ·≈– 2.5 ¡≈./≈‘µ√ µ“¡≈”¥—∫
1.3 «—¥ª√‘¡“≥ÕÕ°´‘‡®π∑’Ë≈–≈“¬„ππÈ” (§à“ DO)

∑’Ë¡’  propylene  phenoxetol  §«“¡‡¢â¡¢âπµ“¡¢âÕ  1.1

µ≈Õ¥™à«ß‡«≈“∑’Ë∑¥≈Õß  —ß‡°µª√‘¡“≥ÕÕ°´‘‡®π∑’Ë≈–≈“¬
„ππÈ” ∂â“§à“∑’Ë‰¥â§ß∑’Ë·≈–°≈â“¡‡π◊ÈÕÀÕ¬‰¡à¡’°“√µÕ∫ πÕß

Figure 1.  The pearl oysters inserted with the wedges.
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· ¥ß«à“ÀÕ¬¡ÿ°‡√‘Ë¡ ≈∫  ≈‘Ë¡∑’Ë‡ ’¬∫‰«â°Á®–À≈ÿ¥ÕÕ°
1.4 À“§«“¡‡¢â¡¢âπ¢Õß “√ propylene pheno-

xetol ‚¥¬„Àâ™à«ß§«“¡‡¢â¡¢âπ∂’Ë¢÷Èπ
1.5 ∑¥ Õ∫À“§«“¡‡¢â¡¢âπ·≈–√–¬–‡«≈“∑’Ë

‡À¡“– ¡¢Õß “√ magnesium sulfate ·≈– MS 222

∑”πÕß‡¥’¬«°—∫ “√ propylene phenoxetol

2. °“√∑¥ Õ∫°“√„™â propylene phenoxetol, magnesium

sulfate ·≈– MS 222 °—∫ÀÕ¬¡ÿ°·°≈∫°àÕπ°“√Ωíß

·°π¡ÿ°°≈¡

2.1 ‡µ√’¬¡πÈ”∑–‡≈ –Õ“¥§«“¡‡§Á¡ 32-34 ppt

ª√‘¡“µ√ 20 ≈‘µ√  „π∂—ß‰ø‡∫Õ√å¢π“¥ 1×1×1 ‡¡µ√  „ à
 “√ propylene phenoxetol, magnesium sulfate ·≈–
MS 222 µ“¡§«“¡‡¢â¡¢âπ∑’Ë‰¥â®“°¢âÕ 1

2.2 π”ÀÕ¬¡ÿ°·°≈∫®”π«π 400 µ—«/ “√ ¢÷Èπ®“°
µ–·°√ßæ—°„π∑–‡≈ º÷Ëß„Àâ·Àâßª√–¡“≥ 20-30 π“∑’ ‡æ◊ËÕ
„ÀâÀÕ¬Õâ“ª“°  ®“°π—Èπ„™â≈‘Ë¡æ≈“ µ‘°‡ ’¬∫‰«â  π”ÀÕ¬∑’Ë
‡ ’¬∫≈‘Ë¡·≈â«·™à„ππÈ”∑’Ë„ à “√ propylene phenoxetal,

magnesium sulfate ·≈– MS 222 µ“¡¢âÕ 2.1 „π‡«≈“
∑’Ë°”Àπ¥ ‚¥¬·™à§√—Èß≈– 50 µ—« ®“°π—Èπ‡ª≈’Ë¬ππÈ”„À¡à

2.3 π”ÀÕ¬¢≥–∑’Ë¡’‡¡·∑∫Õ≈‘´÷¡µË”π’È ‰ªºà“µ—¥„ à
·°π¡ÿ°°≈¡  1  ‡¡Á¥/µ—«  ‚¥¬·°π¡ÿ°¡’¢π“¥  6.16  ¡¡.
‡∑à“°—π  À≈—ß°“√ºà“µ—¥·™àÀÕ¬„π¬“ªØ‘™’«π–ÕÕ°´‘‡µ∑√“
´—¬§≈‘π 5 ppm. π“π 15-20 π“∑’ ·≈â«®÷ß∂Õ¥≈‘Ë¡ÕÕ°·≈–
π”ÀÕ¬·µà≈–µ—«„ à∂ÿßµ“¢à“¬ ’øÑ“¢π“¥ 10×12 ´¡. ·≈–
π”‰ª„ à„π pocket net Õ’°™—ÈπÀπ÷Ëß‡æ◊ËÕ§«“¡∂Ÿ°µâÕß„π°“√
µ√«®π—∫ÀÕ¬∑’Ëµ“¬·≈–·°π¡ÿ°∑’Ë∂Ÿ°¢—∫ÕÕ°¡“¿“¬À≈—ß

2.4 ‡ª√’¬∫‡∑’¬∫Õ—µ√“√Õ¥¢ÕßÀÕ¬¡ÿ°·°≈∫∑’Ë„™â
 “√°—∫ÀÕ¬¡ÿ°∑’Ë‰¡à„™â “√Õ’°®”π«π 400 µ—« (°≈ÿà¡§«∫§ÿ¡)

‚¥¬æ—°‰«â„π∫àÕæ—° 3-4 «—π„ÀâÕ¥Õ“À“√‡æ◊ËÕ„ÀâÀÕ¬¡’
‡¡·∑∫Õ≈‘´÷¡µË”∑’Ë ÿ¥ ®“°π—Èππ”ÀÕ¬¢÷Èπ®“°∫àÕæ—° º÷Ëß„Àâ
·Àâß‡ªìπ‡«≈“ 20-30 π“∑’ ‡æ◊ËÕ„ÀâÀÕ¬Õâ“ª“° ·≈–„™â≈‘Ë¡
æ≈“ µ‘°‡ ’¬∫‰«â  ·≈â«®÷ßπ”ÀÕ¬‰ªºà“µ—¥„ à·°π¡ÿ° 1 ‡¡Á¥
µàÕµ—«À≈—ß°“√ºà“µ—¥·™àÀÕ¬„π¬“ªØ‘™’«π–ÕÕ°´‘‡µ∑√“´—¬-
§≈‘π  5  ppm  π“π  15-20  π“∑’  ·≈â«®÷ß∂Õ¥≈‘Ë¡ÕÕ°·≈–
π”ÀÕ¬·µà≈–µ—«„ à∂ÿßµ“¢à“¬ ’øÑ“¢π“¥ 10×12 ´¡. ·≈–
π”‰ª„ à„π pocket net  Õ’°™—ÈπÀπ÷Ëß

2.5 ∫—π∑÷°Õ—µ√“√Õ¥ °“√¢—∫·°π¡ÿ° °“√ √â“ß™—Èπ

¡ÿ°¢ÕßÀÕ¬∑’Ë‰¥â√—∫ “√·≈–‰¡à‰¥â√—∫ “√∑ÿ° —ª¥“Àå

3. »÷°…“°“√Õπÿ∫“≈ÀÕ¬¡ÿ°·°≈∫À≈—ß®“°Ωíß·°π¡ÿ°

3.1 π”ÀÕ¬¡ÿ°·°≈∫∑’Ë„Àâ “√ propylene pheno-

xetol, magnesium sulfate , MS 222 ·≈–°≈ÿà¡§«∫§ÿ¡
Õ¬à“ß≈– 400 µ—« ·∫àß‡ªìπ 2 °≈ÿà¡Ê ≈– 200 µ—« ‚¥¬°≈ÿà¡
·√° (A) À≈—ß®“°ºà“µ—¥·≈â«π”‰ª‡≈’È¬ß„π∑–‡≈≈÷° 2  ‡¡µ√
∑—π∑’    à«π°≈ÿà¡∑’Ë 2 (B) À≈—ß°“√ºà“µ—¥·≈â«Õπÿ∫“≈„π∫àÕ
´’‡¡πµå¢π“¥  1×2×1 ‡¡µ√  °àÕπ‡ªìπ‡«≈“  4   —ª¥“Àå
√–À«à“ß°“√Õπÿ∫“≈„ÀâπÈ”∫àÕ«π  ·≈–„ÀâÕ“°“»µ≈Õ¥‡«≈“
‡¡◊ËÕ§√∫  48  ™—Ë«‚¡ß  ®÷ß„Àâ “À√à“¬ Chaetoceros sp.

À≈—ß®“°π—Èπ®÷ßπ”‰ª‡≈’È¬ß≈ß„π∑–‡≈≈÷° 2 ‡¡µ√®“°º‘«πÈ”
‡æ√“–¡’Õ“À“√∏√√¡™“µ‘‡æ’¬ßæÕµàÕ°“√‡®√‘≠‡µ‘∫‚µ¢ÕßÀÕ¬
(°√√π‘°“√å ·≈–§≥–, 2546)

3.2 ∫—π∑÷°Õ—µ√“√Õ¥¢ÕßÀÕ¬¡ÿ°·°≈∫ ®”π«π
·°π¡ÿ°∑’Ë∂Ÿ°¢—∫∑‘Èß„π·µà≈–°≈ÿà¡°“√∑¥≈Õß

4. »÷°…“°“√ √â“ß™—Èπ¡ÿ°

 ÿà¡ÀÕ¬¡ÿ°·µà≈–°≈ÿà¡µ—«Õ¬à“ß  ‡¥◊Õπ≈– 5 µ—«
µ√«® Õ∫°“√ √â“ß™—Èπ¡ÿ°„π·µà≈–‡¥◊Õπ‚¥¬«—¥¢π“¥‡ âπ
ºà“π»Ÿπ¬å°≈“ß¢Õß‡¡Á¥¡ÿ°·≈–«—¥§«“¡¬“«‡ª≈◊Õ°‚¥¬„™â
‡«Õ√å‡π’¬§“≈‘ª‡ªÕ√å‡ªìπ‡«≈“ 8 ‡¥◊Õπ

5. ∑¥ Õ∫∑“ß ∂‘µ‘

«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘‚¥¬  Duncan's  Multiple

Range Test

º≈°“√∑¥≈Õß·≈–«‘®“√≥åº≈

1. º≈°“√∑¥ Õ∫§«“¡‡¢â¡¢âπ¢Õß propylene phenoxetol,

magnesium sulfate, MS 222 ·≈–°“√„™âÕÕ°´‘‡®π

¢ÕßÀÕ¬¡ÿ°·°≈∫

1.1 §«“¡‡¢â¡¢âπ¢Õß “√·≈–‡«≈“∑’Ë‡À¡“– ¡¡’
º≈µàÕ‡¡·∑∫Õ≈‘´÷¡¢ÕßÀÕ¬¡ÿ°·°≈∫

®“°°“√∑¥≈Õß “√∑—Èß “¡™π‘¥„π°“√≈¥
‡¡·∑∫Õ≈‘´÷¡¢ÕßÀÕ¬¡ÿ°  —ß‡°µ®“°‡π◊ÈÕ‡¬◊ËÕ‰¡à¡’°“√µÕ∫
 πÕß  „π¢≥–‡¥’¬«°—π°“√„™âÕÕ°´‘‡®π§ß∑’Ë æ∫«à“  “√
propylene phenoxetol §«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡‡ªìπ 2.5
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º≈¢Õß “√ ≈∫°àÕπ°“√„ à·°π¡ÿ°„πÀÕ¬¡ÿ°·°≈∫ Pinctada fucata

°√√π‘°“√å  °“≠®π™“µ√’ ·≈–§≥–91

¡≈./≈‘µ√ „™â‡«≈“‡æ’¬ß 6 π“∑’  à«π “√ 30% magnesium

sulfate µâÕß„™â§«“¡‡¢â¡¢âπ Ÿß ÿ¥§◊Õ 15 ¡≈./≈‘µ√ ·≈–„™â
‡«≈“π“π∂÷ß 11 π“∑’ ·≈– 10% MS 222 §«“¡‡¢â¡¢âπ∑’Ë
‡À¡“– ¡‡ªìπ 2.0 ¡≈./≈‘µ√ „™â‡«≈“‡æ’¬ß 7 π“∑’ (Table

1)  ®“°°“√∑¥≈Õß®–§«∫§ÿ¡‡«≈“‰¡à„Àâ‡°‘π 15 π“∑’
‡æ√“–À“°ÀÕ¬‰¥â√—∫ “√ ≈∫∑’Ë‡«≈“π“π‡°‘π‰ª‡°√ß®–¡’
º≈µàÕÕ—µ√“°“√µ“¬®÷ß‡≈◊Õ°„™â∑’Ë§«“¡‡¢â¡¢âπ Ÿß·µà„™â‡«≈“
πâÕ¬·∑π   White ·≈–§≥– (1996) æ∫«à“ °“√øóôπµ—«
¢ÕßÀÕ¬ Haliotis midae ‡æ‘Ë¡¢÷ÈπÀ≈—ß®“°‰¥â√—∫ “√
magnesium sulfate ∑’Ë§«“¡‡¢â¡¢âπµË” ·µà„π¢≥–‡¥’¬«°—π
ÀÕ¬∑’Ë‰¥â√—∫ “√ propylene phenoxetol §«“¡‡¢â¡¢âπ Ÿß
¡’°“√øóôπµ—«¥’°«à“  §«“¡¢—¥·¬âß∑’Ë‡°‘¥¢÷Èπ‰¡à¡’‡Àµÿº≈∑’Ë
™—¥‡®π¡“ π—∫ πÿπ πÕ°®“°¡’°“√«‘®—¬‡æ‘Ë¡‡µ‘¡  Norton

·≈–§≥–  (2000)  √“¬ß“π∂÷ßß“π«‘®—¬∑’Ë∑”‡¡◊ËÕªï  1996

«à“¡’ªí®®—¬À≈“¬Õ¬à“ß∑’Ë¡’º≈µàÕÕ—µ√“°“√µ“¬¢ÕßÀÕ¬
Pinctada albina ·≈– Pinctada margaritifera §◊Õæ∫
°“√µ“¬ 1% ®“°°“√‡µ√’¬¡„ÀâÀÕ¬¡’‡¡·∑∫Õ≈‘´÷¡µË”°àÕπ
ªØ‘∫—µ‘°“√ ·µà°“√·™àÀÕ¬„π “√ ≈∫π“π 15 π“∑’‰¡à„™à
ªí®®—¬∑’Ë∑”„ÀâÀÕ¬µ“¬ ‡æ√“–®“°°“√∑¥≈Õß “¡“√∂·™à
ÀÕ¬„π “√ ≈∫π“π∂÷ß 60 π“∑’‰¥â‚¥¬∑’ËÀÕ¬‰¡àµ“¬

 à«πªí®®—¬Õ◊ËπÊ ‡™àπ Õÿ≥À¿Ÿ¡‘   Aquilina ·≈–
Roberts (2000) ‰¥â∑¥ Õ∫ “√ propylene phenoxetol

∑’Ë§«“¡‡¢â¡¢âπ  2.5  ¡≈./≈‘µ√  „™â‡«≈“  15-20  π“∑’  ∑’Ë
Õÿ≥À¿Ÿ¡‘·µ°µà“ß°—π„πÀÕ¬‡ªÉ“Œ◊ÈÕ (Haliotis iris) æ∫«à“
∑’ËÕÿ≥À¿Ÿ¡‘  15.5-15.8ºC  ∑”„ÀâÀÕ¬µ“¬  50%  ·≈–∑’Ë
Õÿ≥À¿Ÿ¡‘ 21.22.5ºC ∑”„ÀâÀÕ¬µ“¬∂÷ß 100% µ“¡≈”¥—∫
 à«πªí®®—¬§«“¡¬“«‡ª≈◊Õ°   Sharma ·≈–§≥– (2000)

‰¥â∑¥≈Õß°—∫ÀÕ¬ Haliotis iris æ∫«à“§«“¡¬“«‡ª≈◊Õ°¡’
§«“¡ —¡æ—π∏å°—∫√–¬–‡«≈“∑’ËÀÕ¬∑πµàÕ “√ ≈∫‰¥â 50%

·≈– 100% §◊Õ ∂â“ÀÕ¬¢π“¥‡≈Á° ¢π“¥°≈“ß ·≈–¢π“¥
„À≠à ∑πµàÕ “√‰¥âπ“π 20, 23, 48 ·≈– 34, 44, 78 π“∑’
µ“¡≈”¥—∫ ´÷Ëß π—∫ πÿπ°“√∑¥≈Õßæ∫«à“§«“¡¬“«‡ª≈◊Õ°
·µà≈–°≈ÿà¡‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (Table 3)

®÷ß‰¡à¡’º≈µàÕ°“√„™â “√ ≈∫
1.2 º≈°“√„™âÕÕ°´‘‡®π¢ÕßÀÕ¬¡ÿ°·°≈∫¢≥–‰¥â

√—∫ “√
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√„™âÕÕ°´‘‡®π¢ÕßÀÕ¬¡ÿ°

∑—Èß Õß°≈ÿà¡æ∫«à“°“√„™âÕÕ°´‘‡®π®–‡æ‘Ë¡¢÷Èπ„π™à«ß·√°
Õ¬à“ß√«¥‡√Á« ®“°π—Èπ°“√„™âÕÕ° ‘́‡®π¢ÕßÀÕ¬¡ÿ°∑’Ë‰¥â√—∫
 “√®–§àÕ¬Ê ≈¥≈ß·≈–§ß∑’Ë„π∑’Ë ÿ¥  à«π°“√„™âÕÕ°´‘‡®π
¢ÕßÀÕ¬°≈ÿà¡§«∫§ÿ¡®–‰¡à§ß∑’Ë‚¥¬¡’°“√„™âÕÕ°´‘‡®πÕ¬à“ß
¡“°„π™à«ß·√°·≈–π“∑’∑’Ë 7 ®“°π—Èπ®–§àÕ¬Ê ≈¥≈ßÕ¬à“ß
µàÕ‡π◊ËÕß (Figure 2) ÀÕ¬„π°≈ÿà¡§«∫§ÿ¡„™âÕÕ°´‘‡®π¡“°
∑’Ë ÿ¥  √Õß≈ß¡“‡ªìπ°≈ÿà¡∑’Ë„™â “√ 10% MS 222, 30%,

magnesium sulfate ·≈– “√ propylene phenoxetol

µ“¡≈”¥—∫ Taylor ·≈–§≥– (2002) √“¬ß“π«à“°“√„™â
ÕÕ°´‘‡®π¢÷ÈπÕ¬Ÿà°—∫§«“¡‡§√’¬¥¢Õß —µ«åπÈ” À“° —µ«åπÈ”¡’
§«“¡‡§√’¬¥ Ÿß°“√„™âÕÕ° ‘́‡®π°Á Ÿß¢÷Èπ¥â«¬  πÕ°®“°π’È
Saucedo ·≈–§≥– (2003) √“¬ß“π°“√„™âÕÕ°´‘‡®π¢Õß
ÀÕ¬ Pinctada mazatlanica ®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕÕÿ≥¿Ÿ¡‘ Ÿß¢÷Èπ
∑—Èßπ’È¢÷ÈπÕ¬Ÿà°—∫®ÿ¥ Ÿß ÿ¥À√◊Õ®ÿ¥∑’Ë‡À¡“– ¡¢ÕßÕÿ≥À¿Ÿ¡‘¥â«¬
‚¥¬‡©æ“–∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß°«à“ 33ºC ·≈–µË”°«à“ 18ºC ®–¡’
§«“¡·µ°µà“ß¢Õß°“√„™âÕÕ° ‘́‡®πÕ¬à“ß¡’π—¬ ”§—≠
Yukihira ·≈–§≥– (2000)  π—∫ πÿπ°“√∑¥≈Õß¢Õß
Saucedo ‚¥¬»÷°…“„πÀÕ¬ Pinctada margaritifera ∑’Ë
Õÿ≥À¿Ÿ¡‘ 19ºC, 23ºC, 28ºC ·≈– 32ºC ª√“°Ø«à“°“√„™â
ÕÕ° ‘́‡®π‰¡à‡ª≈’Ë¬π·ª≈ß ÷́Ëß Õ¥§≈âÕß°—∫°“√∑¥≈Õß§√—Èßπ’È
§◊ÕÕÿ≥À¿Ÿ¡‘‰¡à¡’º≈µàÕ°“√„™âÕÕ°´‘‡®π¢ÕßÀÕ¬¡ÿ° ‡æ√“–

Table 1. Concentration of the relaxants and time of the relaxant treatment to the pearl

oysters,  Pinctada  fucata,  and  properties  of  the  experimental  sea  water:

temperature, pH and salinity.

          Relaxants Concentration Time Temperature pH Salinity

(ml/l ) (minute) (Co) (ppt.)

propylene phenoxetol 2.5 6 28.53 8.12 34.6
30% magnesium sulfate 15.0 11 28.14 7.79 35.0
10% MS 222 2.0 7 28.50 7.64 35.3
Control - - 28.78 8.13 34.2
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Õÿ≥À¿Ÿ¡‘·µà≈–°≈ÿà¡Õ¬Ÿà„π™à«ß 28.14ºC - 28.78ºC ·≈–
§ÿ≥ ¡∫—µ‘‚¥¬∑—Ë«‰ª¢ÕßπÈ”Õ¬Ÿà„π™à«ß∑’Ë‡À¡“– ¡ (Table 1)

°“√„™âÕÕ°´‘‡®π¢ÕßÀÕ¬∑’Ë„™â “√®÷ß‡ªìπ‰ª„π∑‘»∑“ß‡¥’¬«
°—π¬°‡«âπ„π°≈ÿà¡§«∫§ÿ¡

2. º≈°“√∑¥≈Õß°“√„™â “√·≈–°“√Õπÿ∫“≈ÀÕ¬¡ÿ°·°≈∫

À≈—ß®“°Ωíß·°π¡ÿ°

2.1 Õ—µ√“√Õ¥®“°°“√Õπÿ∫“≈ÀÕ¬À≈—ß®“°Ωíß·°π
¡ÿ°

 —ª¥“Àå∑’Ë 29 ‡ª√’¬∫‡∑’¬∫Õ—µ√“√Õ¥¢ÕßÀÕ¬
¡ÿ°·°≈∫À≈—ß®“°Ωíß·°π¡ÿ°°≈¡ „π°≈ÿà¡∑’Ëπ”‰ªÕπÿ∫“≈„π
∑–‡≈∑—π∑’ (°≈ÿà¡ A) °—∫°≈ÿà¡∑’ËÕπÿ∫“≈„π∫àÕ´’‡¡πµå¥â«¬
 “À√à“¬ Chaetoceros  sp.  4  —ª¥“Àå°àÕπ‡≈’È¬ßµàÕ„π∑–‡≈
(°≈ÿà¡ B) ‡æ√“– —ª¥“Àå∑’Ë 29 ÀÕ¬°≈ÿà¡ B ¡’Õ—µ√“√Õ¥‡ªìπ
0% ®π‰¡à “¡“√∂‡°Á∫¢âÕ¡Ÿ≈‰¥âÕ’° „π¢≥–∑’ËÀÕ¬°≈ÿà¡ A

¡’Õ—µ√“√Õ¥·≈– “¡“√∂‡°Á∫¢âÕ¡Ÿ≈‰ª®π°√–∑—Ëß ‘Èπ ÿ¥°“√
∑¥≈Õß„π —ª¥“Àå∑’Ë 32 (Figure 3, Table 2) æ∫«à“„π∑ÿ°
§«“¡‡¢â¡¢âπ¢Õß “√∑’Ë„™â∑¥≈Õß  ÀÕ¬„π°≈ÿà¡ A ∑’Ë‰¥â√—∫
 “√ 30% magnesium sulfate ¡’Õ—µ√“√Õ¥ Ÿß ÿ¥§◊Õ 68%

√Õß≈ß¡“‡ªìπ°≈ÿà¡∑’Ë„™â “√ 10% MS 222 ‡ªìπ 62.5%

·≈– “√ propylene phenoxetol ¡’Õ—µ√“√Õ¥‡æ’¬ß 54%

´÷Ëß‡ªìπÕ—µ√“√Õ¥∑’ËµË”°«à“°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à„™â “√∑’Ë¡’Õ—µ√“
√Õ¥∂÷ß 60.5%   ®“°º≈°“√∑¥≈Õß Õ¥§≈âÕß°—∫°“√
∑¥≈Õß¢Õß Norton ·≈–§≥– (2000) ´÷Ëß‰¥â∑¥ Õ∫ “√
propylene  phenoxetol  ∑’Ë§«“¡‡¢â¡¢âπ  2  ¡≈./≈‘µ√
‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à„™â “√„πÀÕ¬¡ÿ° P. margaritifera

√“¬ß“πÕ—µ√“°“√µ“¬„π°≈ÿà¡„™â “√‡ªìπ 22%  ·≈–°≈ÿà¡

‰¡à„™â “√‡ªìπ 0% „π —ª¥“Àå∑’Ë 6 ·≈–Õ—µ√“°“√µ“¬„π
°≈ÿà¡„™â “√‡ªìπ 24% ·≈–°≈ÿà¡‰¡à„™â “√‡ªìπ 2% „π‡¥◊Õπ∑’Ë
18 · ¥ß„Àâ‡ÀÁπ«à“°“√„™â “√ ≈∫∫“ß™π‘¥ àßº≈µàÕÕ—µ√“
°“√µ“¬¢ÕßÀÕ¬¡ÿ°‰¥â

 à«πÕ—µ√“√Õ¥¢ÕßÀÕ¬„π°≈ÿà¡ B ‡ªìπ 3.0%,

1.5% „π “√ 30% magnesium sulfate ·≈– propylene

phenoxetol  à«π„π “√ 10% MS 222 ·≈–°≈ÿà¡§«∫§ÿ¡
¡’Õ—µ√“√Õ¥‡ªìπ 0% „π —ª¥“Àå∑’Ë 27 ·≈– 23 µ“¡≈”¥—∫
®“°°“√∑¥≈Õß· ¥ß„Àâ‡ÀÁπÕ¬à“ß™—¥‡®π«à“À“°°“√Õπÿ∫“≈
ÀÕ¬¡ÿ°À≈—ß°“√Ωíß·°π¡ÿ°¥â«¬«‘∏’‰¡à‡À¡“– ¡®–‰¥â√—∫º≈
°√–∑∫µàÕÕ—µ√“√Õ¥∑—Èß„π°≈ÿà¡∑’Ë‰¥â√—∫ “√·≈–‰¡à‰¥â√—∫ “√

2.2 º≈°“√¢—∫·°π¡ÿ°
®“°°“√∑¥≈Õßæ∫«à“ÀÕ¬¡ÿ°„π°≈ÿà¡§«∫§ÿ¡

°≈ÿà¡∑’Ë„™â “√ propylene phenoxetol, 30% magnesium

sulfate ·≈– 10% MS 222 „π°≈ÿà¡ A ®–¢—∫·°π¡ÿ°∑‘Èß
16.0, 11.0, 13.5 ·≈– 3.5% µ“¡≈”¥—∫   à«π„π°≈ÿà¡ B

®–¢—∫·°π¡ÿ°∑‘Èß 17.5, 12.5, 9.5 ·≈– 16.5% µ“¡≈”¥—∫
¥—ßπ—ÈπÀÕ¬¡ÿ°°≈ÿà¡§«∫§ÿ¡ ÷́Ëß‰¡à„™â “√®–¢—∫·°π¡ÿ°∑‘Èß¡“°
∑’Ë ÿ¥∑—Èß„π°≈ÿà¡ A ·≈–°≈ÿà¡ B (Table 2)  °“√¢—∫·°π¡ÿ°
¢ÕßÀÕ¬®—¥‡ªìπ°“√ Ÿ≠‡ ’¬º≈º≈‘µ∑“ßÀπ÷Ëß ∂÷ß·¡â«à“ÀÕ¬
∑’Ë¢—∫·°π¡ÿ°·≈â« “¡“√∂π”¡“„ à·°π¡ÿ°‰¥â„À¡à·µàµâÕß
‡ ’¬‡«≈“æ—°øóôπ·≈–‡ ’¬§à“„™â®à“¬„π°“√®—¥°“√ ®“°°“√
∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“°“√Õπÿ∫“≈À≈—ß°“√Ωíß·°π¡ÿ°‚¥¬
‡≈’È¬ß„π∑–‡≈∑—π∑’‡ªìπ«‘∏’°“√Õπÿ∫“≈ÀÕ¬∑’Ë‡À¡“– ¡¡“°
°«à“°“√Õπÿ∫“≈„π∫àÕ°àÕπ≈ß‡≈’È¬ß„π∑–‡≈‡æ√“–ÀÕ¬¢—∫
·°πÕÕ°¡“πâÕ¬°«à“∑ÿ°°≈ÿà¡°“√∑¥≈Õß¬°‡«âπ°≈ÿà¡∑’Ë„™â “√
30% magnesium sulfate ´÷Ëßæ∫°“√¢—∫·°π¡ÿ°¢Õß°≈ÿà¡

Table 2. Survival rates of the pearl oysters, Pinctada fucata and numbers of

bead rejection in group A and group B experiments after rearing in

the sea for 29 weeks.

  Group A        Group B

       Relaxants Survival rate % Bead Survival rate % Bead

(%) rejection (%) rejection

propylene phenoxetol 54.0 11.0 1.5 12.5
30% magnesium sulfate 68.0 13.5 3.0 9.5
10% MS 222 62.5 3.5 0 16.5
Control 60.5 16.0 0 17.5
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B πâÕ¬°«à“°≈ÿà¡ A ∑—Èßπ’È‡ªìπ‡æ√“–„π™à«ß·√°æ∫«à“ÀÕ¬
°≈ÿà¡ B ¡’Õ—µ√“°“√µ“¬¢ÕßÀÕ¬¡“°°«à“°“√¢—∫·°π¡ÿ°
Norton ·≈–§≥– (1996) √“¬ß“π§«“¡ Ÿ≠‡ ’¬®“°°“√
º≈‘µ¡ÿ°°≈¡®“°ÀÕ¬ Pinctada margaritifera «à“ 1 „π
3  à«π‡°‘¥®“°°“√µ“¬¢ÕßÀÕ¬  Õ’° Õß à«π‡°‘¥®“°°“√
¢—∫·°π¡ÿ°∑‘Èß ·≈–°“√º≈‘µ¡ÿ°∑’Ë‰¡à‰¥â§ÿ≥¿“æ ¡’‡æ’¬ß 5%

‡∑à“π—Èπ∑’Ë “¡“√∂‡°Á∫º≈º≈‘µ¡ÿ°‰¥â ´÷Ëß Õ¥§≈âÕß°—∫ß“π

«‘®—¬§√—Èßπ’È‡π◊ËÕß®“°æ∫«à“§ÿ≥¿“æ¢Õß¡ÿ° à«π„À≠à∑’Ëº≈‘µ
‰¥â®–¡’≈—°…≥–‰¡à°≈¡ π‘∑ ‡ªìπ√Ÿª°√«¬ º‘«¡ÿ°¢√ÿ¢√–‡ªìπ
µ‘Ëß·À≈¡ À√◊Õ∑’Ë‡√’¬°«à“ tail (Figure 4) ´÷Ëß‡°‘¥®“°°“√
 – ¡¢Õß‡´≈≈å∑’Ë∂Ÿ°°√–µÿâπ®“°°“√∫“¥‡®Á∫ À√◊ÕÕ“®‡°‘¥
®“°°“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬®÷ß¡’º≈µàÕ°“√ √â“ß∂ÿß¡ÿ° (pearl

sac) ·≈–∑”„Àâ¡ÿ°∑’Ë‰¥âº≈‘µ‰¥â‰¡à¡’§ÿ≥¿“æ æ∫°“√ Ÿ≠‡ ’¬
≈—°…≥–π’È∂÷ß 71% ¢Õßº≈º≈‘µ∑—ÈßÀ¡¥ (Norton ·≈–§≥–,

Figure 3. Survival rates (%) of  pearl oysters, Pinctada fucata, reared in the sea immediately

after nucleation with the  relaxant treatments (group A) compared to the control

group (without treatment), and comparison to group B experiment: resting the

oysters in the tanks for 4 weeks after nucleation with the relaxant treatments and

then rearing in the sea.

Figure 2. Oxygen consumption of pearl oysters, Pinctada fucata, during the relaxant treat-

ments, compared to the control group (without treatment)
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2000; Taylor, 2002 )

2.3 º≈°“√ √â“ß™—Èπ¡ÿ°
‡∑§π‘§°“√∑”¡ÿ°°≈¡‰¥âæ—≤π“¡“®“°π—°«‘∑¬“-

»“ µ√å™“«≠’ËªÿÉπ‡¡◊ËÕÀ≈“¬ªï¡“·≈â«  ÀÕ¬¡ÿ°∑’ËµâÕß°“√π”
¡“„ à·°π¡ÿ°µâÕß‡ªìπÀÕ¬¡ÿ°‡µÁ¡«—¬‡æ√“–Õ«—¬«– √â“ß‡´≈≈å
 ◊∫æ—π∏ÿå (gonad) Õ¬Ÿà„π√–¬–∑’Ë ¡∫Ÿ√≥å°àÕπ„ à·°π¡ÿ°µâÕß
„ à‡π◊ÈÕ‡¬◊ËÕ·¡π‡∑‘≈ (mantle epithelium) ¢ÕßÀÕ¬¡ÿ°µ—«
Õ◊Ëπ (donor pearl oyster) ‡¢â“‰ª°àÕπÀ√◊Õ‡¢â“‰ªæ√âÕ¡Ê
°—∫·°π¡ÿ°‡√’¬°‡π◊ÈÕ‡¬◊ËÕπ’È«à“ saibo  ¢—ÈπµÕπ¥—ß°≈à“«‡√’¬°
«à“¢—ÈπµÕπ°“√„ à‡π◊ÈÕ‡¬◊ËÕ (grafting procedure) „™â‡«≈“
3-23 «—π ‡π◊ÈÕ‡¬◊ËÕ·¡π‡∑‘≈°Á®–·ºà§≈ÿ¡√Õ∫Ê ·°π¡ÿ° ÷́Ëß
®–™à«¬ √â“ß™—Èπ¢Õß‡´≈≈å¢÷Èπ¡“‡√’¬°«à“∂ÿß¡ÿ° (pearl sac)

À≈—ß®“°π—Èπ 40 «—π ‡π◊ÈÕ‡¬◊ËÕ°Á®–À≈—ß “√Õ‘π∑√’¬å™◊ËÕ§Õπ-
™‘‚Õ≈‘π (conchiolin) ·≈– “√Õ–√“‚°‰π∑å (aragonite)

´÷Ëß‡ªìπº≈÷°¢Õß·§≈‰´µåÕÕ°¡“‡§≈◊Õ∫∑”„Àâ‡°‘¥§«“¡·««
«“«  Õ¬à“ß‰√°Áµ“¡ «‘∏’°“√„ à‡π◊ÈÕ‡¬◊ËÕ‡¢â“‰ª¡’º≈µàÕ√Ÿª√à“ß
∑’Ëº‘¥ª°µ‘¢Õß¡ÿ°∑’Ë‰¥â (Taylor, 2002)  ®“°°“√∑¥≈Õßπ”
ÀÕ¬∑’Ëµ‘¥·°π¡ÿ°·≈â«„ àµ–·°√ß (pocket net) ·¢«π∑’Ë
√–¥—∫πÈ”≈÷° 2 ‡¡µ√®“°º‘«πÈ”  °“√ √â“ß¡ÿ°®–‡°‘¥¢÷Èπ„π
‡¥◊Õπ∑’Ë 3 (90 «—π) „π “√∑’Ë„™â∑¥ Õ∫∑—Èß 3 ™π‘¥ ‡¥◊Õπ
·√°®–‡ªìπ‡æ’¬ß‡π◊ÈÕ‡¬◊ËÕ∑’Ë§≈ÿ¡·°π¡ÿ°·µà‰¡à¡’§«“¡¡—π«“«
·≈–‰¡à¡’§«“¡Àπ“‡°‘¥¢÷Èπ¡’ ’πÈ”µ“≈®÷ß«—¥‰¥â‡©æ“–¢π“¥

¢Õß·°π¡ÿ°‡∑à“π—Èπ (‡ âπºà“π»Ÿπ¬å°≈“ß 6.16 ¡¡.) ‡¥◊Õπ
∑’Ë 2 ‡√‘Ë¡‡ÀÁπ§«“¡·«««“«·µà‰¡à¡’™—Èπ¡ÿ°‡°‘¥¢÷Èπ °√–∑—Ëß
‡¥◊Õπ∑’Ë 3  “¡“√∂«—¥§«“¡Àπ“¢Õß™—Èπ¡ÿ°‰¥â (Figure 6)

®π∂÷ß‡¥◊Õπ∑’Ë 8 ‚¥¬ÀÕ¬„π°≈ÿà¡§«∫§ÿ¡ √â“ß™—Èπ¡ÿ°‰¥âÀπ“
∑’Ë ÿ¥§◊Õ 6.62 ¡¡. ¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠°—∫°≈ÿà¡
∑’Ë„™â “√π—Ëπ§◊ÕÀÕ¬°≈ÿà¡∑’Ë‰¥â√—∫ “√ 30% magnesium

sulfate,  propylene phenoxetol  ·≈–  10%  MS  222

 √â“ß™—Èπ¡ÿ°Àπ“‡æ’¬ß  6.52,  6.48  ·≈–  6.46  ¡¡.  µ“¡
≈”¥—∫ ·≈–ÀÕ¬∑’Ë‰¥â√—∫ “√ propylene phenoxetol  √â“ß
™—Èπ¡ÿ°‰¥â‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠°—∫∑ÿ°°≈ÿà¡∑’Ë„™â “√
(Table 3, Figure 5) ®“°°“√∑¥≈Õß™’È„Àâ‡ÀÁπ«à“ “√ ≈∫
¡’º≈µàÕ°“√ √â“ß™—Èπ¡ÿ°‡æ√“–ÀÕ¬∑’Ë‰¥â√—∫ “√®– √â“ß™—Èπ
¡ÿ°‰¥âπâÕ¬°«à“   Norton ·≈–§≥– (2000) ∑¥≈Õß„™â “√
propylene phenoxetol §«“¡‡¢â¡¢âπ 2 ¡≈./≈‘µ√ π“π
15 π“∑’ °—∫ÀÕ¬¡ÿ° Pinctada margaritifera √–¬–‡«≈“
‡≈’È¬ß 18 ‡¥◊Õπ ¡’º≈∑”„Àâ°“√À≈—Ëß “√‡§≈◊Õ∫¡ÿ° (nacre)

πâÕ¬°«à“°≈ÿà¡∑’Ë‰¡à„™â “√ π—Ëπ§◊Õ‡¡◊ËÕ‡°Á∫º≈º≈‘µ·≈–®”·π°
µ“¡§«“¡·«««“«  §«“¡‡√’¬∫¢Õßº‘«¡ÿ°·≈–§«“¡Àπ“¢Õß
™—Èπ¡ÿ°‰¥â¥—ßπ’È 2.97, 2.56, 3.42% °—∫ 3.01, 2.70, 3.44%

„π°≈ÿà¡∑’Ë„™â “√·≈–‰¡à„™â “√µ“¡≈”¥—∫ ®÷ß¡’º≈µàÕ‡π◊ËÕß„Àâ
°“√‡°Á∫‡°’Ë¬«º≈º≈‘µ≈¥≈ß¥â«¬®“° 74% ‡ªìπ 58% ‡¡◊ËÕ
„™â “√ ≈∫„π°“√º≈‘µ¡ÿ° ¥—ßπ—Èπ “√ ≈∫®÷ß¡’ à«π™à«¬„π

Table 3. Diameters of the pearls and shell lengths of the pearl oysters, Pinctada fucata treated with

the relaxants, compared with to those without the treatment (control) during 8 months of

harvesting.

Pearl diameter (mm.)       Oysters' shell length  (mm.)

Month propylene 30% 10% Control propylene 30% 10% Control

phenoxetol magnesium MS 222 (c) (d) phenoxetol magnesium MS 222 (d/)

(a) sulfate (b) (a/) sulfate ( b/) (c/)

      1 6.16 6.16 6.16 6.16 64.26 b/d/ 70.17 a/ 65.89 70.41 a/

      2 6.16 6.16 6.16 6.16 67.00 66.25 70.36 73.48
      3 6.20 bd 6.24 ad 6.22 d 6.30 abc 68.31 67.45 66.72 68.75
      4 6.26 bd 6.40 acd 6.26 bd 6.52 abc 65.90 64.69 66.37 67.88
      5 6.26 bcd 6.42 acd 6.30 abd 6.56 abc 68.08 67.02 67.42 69.11
      6 6.26 bcd 6.44 acd 6.32 abd 6.56 abc 66.38 65.35 68.66 69.51
      7 6.44 bd 6.52 acd 6.44 bd 6.60 abc 67.88 68.51 70.50 72.55
      8 6.48 d 6.52 cd 6.46 bd 6.62 abc 65.18 d/ 65.94 67.44 69.73 a/

Note: Values without letters means no significant differences from the others in the same row. (P > 0.05)

Values with the same letters within the same row indicate significant differences. (P > 0.05)
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·ßà¢Õß°“√≈¥Õ—µ√“°“√¢—∫¡ÿ°∑‘Èß¢ÕßÀÕ¬‡∑à“π—Èπ   ‚¥¬
Aquilina ·≈– Roberts (2000) √“¬ß“π«à“°“√„™â “√
 ≈∫‡ªìπ‡æ’¬ß™à«¬≈¥‡¡·∑∫Õ≈‘´÷¡ ≈¥§«“¡‡§√’¬¥ ·≈–
≈¥°“√°’¥¢«“ß°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ√–À«à“ß°“√ºà“µ—¥
∑”„Àâ –¥«°µàÕ°“√¥”‡π‘π°“√‡∑à“π—Èπ ´÷Ëß‡ªìπ “‡ÀµÿÀπ÷Ëß
∑’Ë∑”„ÀâÀÕ¬∑’Ë‰¥â√—∫ “√¢—∫·°π¡ÿ°∑‘ÈßπâÕ¬≈ß ·µà‰¡à¡’º≈µàÕ
Õ—µ√“√Õ¥‡æ√“–ÀÕ¬°≈ÿà¡∑’Ë‰¡à„™â “√¡’Õ—µ√“√Õ¥ Ÿß«à“ÀÕ¬
∑’Ë„™â “√ ≈∫∫“ß™π‘¥

 √ÿªº≈

1. ∑¥ Õ∫ “√ ≈∫ propylene phenoxetol, 30%

magnesium sulfate ·≈– 10% MS 222 °—∫ÀÕ¬¡ÿ°·°≈∫
(Pinctada fucata) §«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡‡ªìπ 2.5, 15,

2  ¡≈./≈‘µ√ ∑’Ë‡«≈“ 6, 11, 7 π“∑’ µ“¡≈”¥—∫
2. °“√„™âÕÕ°´‘‡®π¢ÕßÀÕ¬¡ÿ°·°≈∫∑’Ë„Àâ “√ ≈∫

‡æ‘Ë¡¢÷Èπ„π™à«ß 3 π“∑’·√°·≈–≈¥≈ßÕ¬à“ß ¡Ë”‡ ¡Õ®π§ß∑’Ë
 à«πÀÕ¬¡ÿ°°≈ÿà¡∑’Ë‰¡à„™â “√°“√„™âÕÕ°´‘‡®π‰¡à ¡Ë”‡ ¡Õ
®–‡æ‘Ë¡¢÷Èπ„π™à«ß 3 π“∑’·√°·≈–π“∑’∑’Ë 7  ®“°π—Èπ®–≈¥
≈ßÕ¬à“ßµàÕ‡π◊ËÕß·≈–„™â‡«≈“π“π

3. °“√Õπÿ∫“≈ÀÕ¬¡ÿ°·°≈∫À≈—ß°“√Ωíß·°π¡ÿ°
‚¥¬π”‰ª‡≈’È¬ß„π∑–‡≈∑—π∑’¡’º≈„ÀâÕ—µ√“√Õ¥ Ÿß·≈–°“√¢—∫
·°π¡ÿ°∑‘ÈßµË”°«à“°“√Õπÿ∫“≈‚¥¬æ—°‰«â„π∫àÕ°àÕππ”‰ª
‡≈’È¬ß„π∑–‡≈¥—ßπ’ÈÕ—µ√“√Õ¥‡ªìπ 68.0%, 54 .0%, 62.5%,

60.5% ·≈– 3.0%, 1.50%, 0 %, 0%  à«π°“√¢—∫·°π
¡ÿ°‡ªìπ 13.5% 11.0%, 3.5%, 16% ·≈– 9.5%, 12.5%,

16.5%, 17.5%  „π “√ 30% magnesium sulfate,

propylene phenoxetol, 10% MS 222 ·≈–°≈ÿà¡∑’Ë‰¡à„™â

Figure 4. Appearance of the pearls, comparing between acceptable ones (right) and un-

qualified ones (left).

Figure 5. Comparison of the pearl diameters collecting from pearl oysters, Pinctada fucata,

treated with the relaxants, compared to those without the treatment (control)

during 8 months.
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 “√ µ“¡≈”¥—∫
4. ÀÕ¬°≈ÿà¡∑’Ë‰¡à„™â “√ √â“ß™—Èπ¡ÿ°‰¥âÀπ“∑’Ë ÿ¥

·µ°µà“ß®“°°≈ÿà¡∑’Ë„™â “√Õ¬à“ß¡’π—¬ ”§—≠¥—ßπ’È §«“¡Àπ“
¢Õß™—Èπ¡ÿ°¢ÕßÀÕ¬°≈ÿà¡∑’Ë‰¡à„™à “√‡ªìπ 6.62 ¡¡.„π¢≥–
∑’Ë°≈ÿà¡„™â “√‡ªìπ 6.52, 6.48 ·≈– 6.46 ¡¡.„π “√ 30%

magnesium sulfate, propylene phenoxetol ·≈– 10%

MS 222 µ“¡≈”¥—∫‚¥¬ÀÕ¬°≈ÿà¡∑’Ë‰¥â√—∫ “√ propylene

phenoxetol ¡’§«“¡Àπ“¢Õß™—Èπ¡ÿ°‰¡à·µ°µà“ß®“°∑ÿ°°≈ÿà¡

¢âÕ‡ πÕ·π–

1. À≈—ß®“°Ωíß·°π¡ÿ°·≈–ÀÕ¬‰¡à¢—∫·°π¡ÿ°∑‘Èß
·≈â«§«√‡ª≈’Ë¬πÀÕ¬®“°°“√‡≈’È¬ß„π pocket net ¡“‡≈’È¬ß
„πµ√–°√â“∑’Ë¡’Ω“ªî¥·∑π®–∑”„ÀâÀÕ¬¡’Õ‘ √–„π°“√√—∫
Õ“À“√·≈–‡®√‘≠‡µ‘∫‚µ¥’°«à“ ‡æ√“–°“√‡≈’È¬ß„π pocket

net  ∑”„Àâµ“¢à“¬Õÿ¥µ—π‰¥âßà“¬  ®÷ß‡ªìπ°“√™à«¬≈¥°“√®—¥
°“√‰¥â¥â«¬‡æ√“–‰¡àµâÕß∑”§«“¡ –Õ“¥ÀÕ¬¡ÿ°∫àÕ¬

2. °“√„™â “√ ≈∫¡’º≈µàÕ°“√¢—∫·°π¡ÿ°¡“°°«à“
¡’º≈µàÕÕ—µ√“√Õ¥·µà„π∑“ßªØ‘∫—µ‘ °“√ºà“µ—¥ÀÕ¬∑’Ë‰¥â√—∫
 “√∂÷ß·¡â«à“ÀÕ¬®–‰¡à¡’°“√µÕ∫ πÕßÀ√◊ÕµàÕµâ“π√–À«à“ß
¥”‡π‘π°“√·µà§àÕπ¢â“ß —ß‡°µµ”·Àπàß∑’ËµâÕßºà“µ—¥‰¥â¬“°
°«à“‡æ√“–‡π◊ÈÕÀÕ¬®–π‘Ë¡ ‡À’Ë¬« ´÷Ëßª°µ‘‡π◊ÈÕÀÕ¬®–‡µàßµ÷ß
°“√ —ß‡°µµ”·Àπàß∑’ËµâÕßºà“µ—¥®–‡ÀÁπ™—¥°«à“

3. ‰¡à·π–π”„Àâ‡°…µ√°√„™â “√ ≈∫„π°“√Ωíß·°π
¡ÿ°‡æ√“–¡’º≈µàÕ°“√ √â“ß™—Èπ¡ÿ° ·µàÀ“°®”‡ªìπ·π–π”„™â
30% magnesium sulfate ‡æ√“–¡’Õ—µ√“√Õ¥ Ÿß ÿ¥ √“§“
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