
º≈¢ÕßÀ—«°ÿâßªÉπ„πÕ“À“√µàÕ°“√‡®√‘≠‡µ‘∫‚µ ª√– ‘∑∏‘¿“æ°“√„™â

Õ“À“√·≈– ’¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ» (Oreochromis niloticus x

O. mossambicus)

πæ«√√≥ ©‘È¡ —ß¢å
 1
  π‘ø“√’́ “ ‡®ä–‡≈ä“–

2
  æ√æ‘¡≈ æ‘¡≈√—µπå

 2
 ·≈– ™ÿµ‘¡“ µ—πµ‘°‘µµ‘

 3

Abstract
Chimsung, N.1, Chealoh, N.1, Pimolrat, P.1 and Tantikitti, C2

Effects of shrimp head meal in the diets on growth, feed efficiency and

pigmentation of sex-reversed red tilapia, Oreochromis niloticus x

O. mossambicus
Songklanakarin J. Sci. Technol., 2006, 28(5) : 951-964

Shrimp head meal (SHM) was used to replace fish meal as a protein source in practical diets for sex-

reversed red tilapia (Oreochromis niloticus x O. mossambicus) at 0, 25, 50, 75 and 100% of fish meal protein

or 0, 6.92, 13.84, 20.76 and 27.68% by weight of diet respectively. Catfish feed that contained protein content

37.22±0.10% was included as a reference diet. The experimental diets were fed to the fish with mean initial

weight of 3.13±0.05 g for 8 weeks in 70 l aquaria. The results showed that weight gain and specific growth
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Effects of shrimp head meal to sex-reversed red tilapia

Chimsung, N., et al.

rate of fish fed 50% of fishmeal protein replacement or diet 3 was not significant by different from those of

fish on control diet (p>0.05). The data of feed intake, feed conversion ratio and productive protein value of

fish fed diet 3 were equal to those fed control diet (p>0.05). The lowest growth rate and feed efficiency showed

on fish fed 100% of fishmeal protein replacement. The production cost of fish fed diet 3 was equal to those

fed the control diet and the reference diet (p>0.05). Total carotenoid content in fish skin was significantly

highest (p<0.05) in fish fed 100% of fishmeal protein replacement diet. The result indicates that the use of

SHM at the level of 50% replacement or 13.84% by weight of diet is a potential protein source in sex-reversed

red tilapia diet.

Key words : shrimp head meal, fish meal replacement, sex-reversed red tilapia
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°“√∑¥≈Õß‡≈’È¬ßª≈“π‘≈·¥ß·ª≈ß‡æ»πÈ”Àπ—°‡©≈’Ë¬‡√‘Ë¡µâπ 3.13±0.05 °√—¡ ¥â«¬Õ“À“√∑’Ë„™âÀ—«°ÿâßªÉπ‡ªìπ

·À≈àß‚ª√µ’π∑¥·∑πª≈“ªÉπ ‡ªìπ√–¬–‡«≈“ 8  —ª¥“Àå ¡’Õ“À“√∑¥≈Õß∑—ÈßÀ¡¥ 6  Ÿµ√  Ÿµ√∑’Ë 1-5 ‡ªìπÕ“À“√∑’Ë¡’

À—«°ÿâßªÉπ 0, 25, 50, 75 ·≈– 100% ¢Õßª√‘¡“≥‚ª√µ’π®“°ª≈“ªÉπ À√◊Õ 0, 6.92, 13.84, 20.76 ·≈– 27.68% ¢Õß

πÈ”Àπ—°Õ“À“√ µ“¡≈”¥—∫  Õ“À“√ Ÿµ√∑’Ë 6 ‡ªìπÕ“À“√‡¡Á¥ ”‡√Á®√Ÿª ”À√—∫ª≈“¥ÿ° ∑’Ë¡’‚ª√µ’π 37.22±0.10% ¢Õß

πÈ”Àπ—°Õ“À“√ æ∫«à“ ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 3 ´÷Ëß¡’‚ª√µ’π®“°À—«°ÿâßªÉπ∑¥·∑π‚ª√µ’π®“°ª≈“ªÉπ 50% ¡’§à“

πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ ·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“– ·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p>0.05) °—∫ª≈“∑’Ë‰¥â√—∫

Õ“À“√ Ÿµ√∑’Ë 1 ´÷Ëß¡’ª√‘¡“≥ª≈“ªÉπ Ÿß ÿ¥ ‡™àπ‡¥’¬«°—∫§à“πÈ”Àπ—°Õ“À“√∑’Ëª≈“°‘π Õ—µ√“°“√·≈°‡π◊ÈÕ·≈–‚ª√µ’π∑’Ë∑”

‰ª„™âª√–‚¬™πå ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫µâπ∑ÿπÕ“À“√µàÕº≈º≈‘µ¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 3 °—∫Õ“À“√ Ÿµ√∑’Ë 1 ·≈– 6

æ∫«à“¡’§à“·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p>0.05) ª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’À—«°ÿâßªÉπ Ÿß ÿ¥¡’§à“°“√‡®√‘≠‡µ‘∫‚µ

·≈–ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√µË” ÿ¥ ·µà¡’§à“ª√‘¡“≥§“‚√∑’πÕ¬¥å√«¡¢Õßº‘«Àπ—ßª≈“ Ÿß ÿ¥ ·≈–·µ°µà“ß∑“ß ∂‘µ‘

ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√Õ◊Ëπ (p<0.05)  º≈°“√»÷°…“„π§√—Èßπ’È √ÿª‰¥â«à“  “¡“√∂„™âÀ—«°ÿâßªÉπ‡ªìπ·À≈àß‚ª√µ’π„πÕ“À“√

ª≈“π‘≈·¥ß·ª≈ß‡æ»‰¥â 50% ¢Õßª√‘¡“≥‚ª√µ’π®“°ª≈“ªÉπ À√◊Õ 13.84% ¢ÕßπÈ”Àπ—°Õ“À“√ ‚¥¬ àßº≈„Àâ°“√

‡®√‘≠‡µ‘∫‚µ ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√·≈–µâπ∑ÿπÕ“À“√µàÕº≈º≈‘µ¥’‡∑’¬∫‡∑à“°—∫Õ“À“√∑’Ë¡’ª≈“ªÉπ Ÿß ÿ¥·≈–Õ“À“√

 ”‡√Á®√Ÿª ”À√—∫ª≈“¥ÿ°

„π∑âÕß∂‘Ëπ¿“§„µâ¢Õßª√–‡∑»‰∑¬  ¡’‚√ßß“π
Õÿµ “À°√√¡·ª√√ŸªÕ“À“√∑–‡≈®”π«π¡“° ‚¥¬‡©æ“–
‚√ßß“π·ª√√Ÿª°ÿâß∑–‡≈·™à‡¬◊Õ°·¢Áß ‚¥¬À≈—ß®“°‡ √Á® ‘Èπ
°√–∫«π°“√º≈‘µ·≈â« ®–¡’ à«π¢ÕßÀ—«°ÿâß´÷Ëß‡ªìπ¢Õß‡À≈◊Õ
„™â®“°°“√·ª√√Ÿªª√–¡“≥ 34-45% ¢Õß«—µ∂ÿ¥‘∫∑’Ë„™â„π
°“√·ª√√Ÿª («√√≥“ ·≈–§≥–, 2543) °“√π”À—«°ÿâß¡“„™â
‡ªìπ«—µ∂ÿ¥‘∫Õ“À“√πà“®–‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë “¡“√∂≈¥
µâπ∑ÿπ°“√º≈‘µÕ“À“√ —µ«åπÈ”·≈–¬—ß‡ªìπ·π∑“ß°“√„™â

ª√–‚¬™πå¢Õß‡À≈◊Õ„™â®“°‚√ßß“π·ª√√Ÿª —µ«åπÈ”Õ’°¥â«¬
 à«πª√–°Õ∫∑“ß‚¿™π“°“√¢ÕßÀ—«°ÿâßªÉπ¢÷Èπ°—∫·À≈àß∑’Ë¡“
·≈–«‘∏’°“√º≈‘µ º≈°“√«‘‡§√“–Àå§ÿ≥§à“∑“ß‚¿™π“°“√¢Õß
À—«°ÿâßªÉπ∑’Ëºà“π°√–∫«π°“√Õ∫ æ∫«à“¡’§à“§«“¡™◊Èπ ‚ª√µ’π
‰¢¡—π ·≈–‡∂â“ 4.4, 46.0, 9.8 ·≈– 26.1% µ“¡≈”¥—∫
πÕ°®“°π’È¬—ßª√–°Õ∫¥â«¬‰§µ‘π (chitin) 14.3%  “√ ’
‰¥â·°à ·Õ µ“·´π∑‘π (astaxanthin) ·≈–·§πµ“·´π∑‘π
(cantaxanthin) 7 ·≈– 27 ¡°./°°.µ“¡≈”¥—∫ (Hertrampf
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and Piedad-Pascual, 2000)   ∑—Èßπ’ÈÀ—«°ÿâßªÉπ¬—ßÕÿ¥¡‰ª
¥â«¬°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«°≈ÿà¡‚Õ‡¡°â“ 3 (n-3 fatty acids)

‚§‡≈ ‡µÕ√Õ≈ (cholesterol) (Lovell, 1998) √«¡∂÷ß¡’
 ¡∫—µ‘„π°“√¥÷ß¥Ÿ¥°“√°‘πÕ“À“√¢Õß —µ«åπÈ” (Hertrampf

and Piedad-Pascual, 2000) ®“°√“¬ß“π¢Õß ¡–≈‘ ·≈–
π—π∑‘¬“ (2528) ´÷Ëß»÷°…“º≈¢Õß·À≈àß “√ ’®“° “À√à“¬
 ‰ª√Ÿ‰≈πà“ °≈’∫¥Õ°¥“«‡√◊Õßæ—π∏ÿå∑Õ√‘¥Õ√å À—«·≈–‡ª≈◊Õ°
°ÿâß ¥ ·≈–¢¡‘Èπ µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√‡ª≈’Ë¬π ’¢Õß
ª≈“π‘≈·¥ß æ∫«à“À—«·≈–‡ª≈◊Õ°°ÿâß ¥¡’º≈„π°“√‡√àßÕ—µ√“
°“√‡®√‘≠‡µ‘∫‚µ‰¥â¥’∑’Ë ÿ¥  ·≈– Ÿµ√∑’Ëº ¡¢¡‘Èπ ¥¡’Õ—µ√“
°“√‡®√‘≠‡µ‘∫‚µµË”∑’Ë ÿ¥  à«π≈—°…≥– ’∫π≈”µ—«ª≈“æ∫«à“
Õ“À“√∑’Ëº ¡ “À√à“¬ ‰ª√Ÿ‰≈πà“·≈–°≈’∫¥Õ°¥“«‡√◊Õß®–
„Àâ ’‡¢â¡‡©≈’Ë¬ Ÿß°«à“«—µ∂ÿ¥‘∫™π‘¥Õ◊Ëπ  à«πÕ“À“√∑’Ëº ¡À—«
°ÿâß ¥æ∫«à“  ’®–‡√‘Ë¡‡¥àπ™—¥„π —ª¥“Àå∑’Ë 4 ·≈–®–§àÕ¬Ê ¡’
§–·ππ‡©≈’Ë¬ Ÿß¢÷Èπ‡√◊ËÕ¬Ê

¥â«¬§ÿ≥ ¡∫—µ‘¥—ß°≈à“«¢â“ßµâπ À—«°ÿâß®÷ß‡À¡“–∑’Ë®–
π”¡“„™â‡ªìπ·À≈àß‚ª√µ’π„πÕ“À“√ª≈“π‘≈·¥ß ́ ÷Ëß‡ªìπª≈“
≈Ÿ°º ¡√–À«à“ßª≈“π‘≈ Oreochromis niloticus ·≈–ª≈“
À¡Õ‡∑» O. mossambicus (¡“πæ ·≈–§≥–, 2530 Õâ“ß
‚¥¬  ¡æß…å, 2543) ª≈“π‘≈·¥ß∂◊Õ«à“‰¥â«à“‡ªìπª≈“πÈ”®◊¥
∑’Ë‰¥â√—∫§«“¡π‘¬¡„π°“√∫√‘‚¿§ ‡π◊ËÕß®“°‡π◊ÈÕ∑’Ë¡—π·≈–
À«“π°«à“ª≈“π‘≈∏√√¡¥“ ·≈–≈—°…≥– ’µ—«∑’Ë¡’ ’·¥ß‡ªìπ
∑’Ë π„®∑”„Àâ¥Ÿ «¬ß“¡·≈–πà“√—∫ª√–∑“π¡“°¢÷Èπ ÷́Ëß„π
ªí®®ÿ∫—πÕ“À“√ ”‡√Á®√Ÿª∑’Ë‡°…µ√°√π‘¬¡„™â‡≈’È¬ßª≈“¡’√“§“
·æß ·≈–§à“Õ“À“√§‘¥‡ªìπµâπ∑ÿπ°“√‡≈’È¬ß¡“°°«à“ 60%

¢Õßµâπ∑ÿπ∑—ÈßÀ¡¥ (æ√√≥»√’ ·≈– Õ¿‘√—µπ“, 2528; æ‘π‘®
·≈–§≥–, 2543) °“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“
√–¥—∫∑’Ë‡À¡“– ¡¢ÕßÀ—«°ÿâß„πÕ“À“√ª≈“π‘≈·¥ß∑’Ë„Àâº≈
°“√‡®√‘≠‡µ‘∫‚µ¥’∑’Ë ÿ¥ ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√·≈–
 ’ —π¢Õßª≈“π‘≈·¥ß √«¡∑—Èß‡ª√’¬∫‡∑’¬∫µâπ∑ÿπ§à“Õ“À“√
∑’Ë„™âÀ—«°ÿâß√–¥—∫µà“ßÊ °—∫Õ“À“√ ”‡√Á®√Ÿª ”À√—∫ª≈“¥ÿ°
´÷Ëß‡ªìπÕ“À“√∑’Ë‡°…µ√°√π‘¬¡„™â„π°“√‡≈’È¬ßª≈“π‘≈·¥ß
‡π◊ËÕß®“°ª≈“¡’°“√‡®√‘≠‡µ‘∫‚µ¥’°«à“°“√‡≈’È¬ß¥â«¬Õ“À“√
 ”‡√Á®√Ÿª ”À√—∫ª≈“π‘≈ (¢âÕ¡Ÿ≈®“°°“√ Õ∫∂“¡‡°…µ√°√)

∑—Èßπ’È‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√≈¥µâπ∑ÿπÕ“À“√·≈–°“√„™â
ª√–‚¬™πå¢Õß‡À≈◊Õ„™â®“°‚√ßß“π·ª√√Ÿª —µ«åπÈ”

Õÿª°√≥å·≈–«‘∏’°“√

1. °“√‡µ√’¬¡ª≈“∑¥≈Õß

π”≈Ÿ°ª≈“π‘≈·¥ß·ª≈ß‡æ» πÈ”Àπ—°‡©≈’Ë¬ 2 °√—¡
¡“Õπÿ∫“≈„π∂—ß‰ø‡∫Õ√å°≈“ ¢π“¥§«“¡®ÿ 2 ≈∫.‡¡µ√
‡ªìπ‡«≈“ 1  —ª¥“Àå  ‚¥¬„Àâ°‘πÕ“À“√∑’Ë¡’≈—°…≥–„°≈â‡§’¬ß
°—∫Õ“À“√∑¥≈Õß ®“°π—Èπ§—¥ª≈“„ àµŸâ∑¥≈Õß¢π“¥ 75×
40×41 ´¡.  ª√‘¡“µ√πÈ” 70 ≈‘µ√  ®”π«π 25 µ—«/µŸâ  «“ß
·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥ (completely randomized

design, CRD) ¡’∑—ÈßÀ¡¥ 6 ™ÿ¥°“√∑¥≈Õß ™ÿ¥°“√∑¥≈Õß
≈– 3 ´È” ª√—∫ ¿“æª≈“„Àâ§ÿâπ‡§¬°—∫ ¿“æ·«¥≈âÕ¡¢ÕßµŸâ
·≈–Õ“À“√∑¥≈Õß‡ªìπ‡«≈“ 7 «—π À≈—ß®“°ª≈“§ÿâπ‡§¬°—∫
 ¿“æµŸâ·≈–Õ“À“√∑¥≈Õß·≈â« §—¥ª≈“„Àâ¡’¢π“¥„°≈â‡§’¬ß
°—π 20 µ—«/µŸâ ™—ËßπÈ”Àπ—°ª≈“‡√‘Ë¡µâπ ¥â«¬«‘∏’°“√·∑π∑’ËπÈ”
‚¥¬°àÕπ™—Ëß∑”°“√ ≈∫ª≈“¥â«¬πÈ”¡—π°“πæ≈Ÿ 0.05 ¡≈./
πÈ” 1 ≈‘µ√

2. °“√‡µ√’¬¡Õ“À“√∑¥≈Õß

À—«°ÿâßªÉπ∑’Ë„™â„πÕ“À“√∑¥≈Õß‡µ√’¬¡‚¥¬π”À—«°ÿâß
 ¥®“°‚√ßß“π≈’‰∑¬Õ“À“√·™à·¢Áß ®.π§√»√’∏√√¡√“™
(√–À«à“ß°“√¢π àß·™à‡¬Áπ¥â«¬πÈ”·¢Áß‡æ◊ËÕ√—°…“§ÿ≥¿“æ)

Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 60ºC ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß ·≈â«π”‰ª∫¥„Àâ
≈–‡Õ’¬¥ ·≈– ÿà¡µ—«Õ¬à“ß‡æ◊ËÕ«‘‡§√“–Àå§ÿ≥§à“∑“ß‚¿™π“°“√
‡™àπ‡¥’¬«°—∫«— ¥ÿÕ“À“√∑’Ëπ”¡“„™â‡ªìπ à«πª√–°Õ∫¢Õß
Õ“À“√∑¥≈Õßµ“¡«‘∏’°“√¢Õß AOAC (1990) °àÕππ”¡“
„™â‡µ√’¬¡Õ“À“√∑¥≈Õß (Table 1)

„π°“√º≈‘µÕ“À“√∑¥≈Õß Ÿµ√∑’Ë 1-5 π—Èπ §”π«≥
 Ÿµ√Õ“À“√„Àâ¡’√–¥—∫‚ª√µ’π ·≈–‰¢¡—π ª√–¡“≥ 30%

(NRC, 1993) ·≈– 10% ¢ÕßπÈ”Àπ—°Õ“À“√ (Corraze,

2001) „°≈â‡§’¬ß°—π∑ÿ°™ÿ¥°“√∑¥≈Õß ·µà„Àâ¡’√–¥—∫À—«°ÿâß
ªÉπ·µ°µà“ß°—π ‚¥¬°“√ª√—∫≈¥ª√‘¡“≥¢Õßª≈“ªÉπ„π Ÿµ√
Õ“À“√∑’Ë¡’ª√‘¡“≥‚ª√µ’π®“°À—«°ÿâß‡æ‘Ë¡¢÷Èπ·≈–Õ“À“√ Ÿµ√
∑’Ë 6 ‡ªìπÕ“À“√Õâ“ßÕ‘ß §◊Õ Õ“À“√‡¡Á¥ ”‡√Á®√Ÿª ”À√—∫
ª≈“¥ÿ°¢π“¥‡≈Á° (‚ª√µ’π ‰¡àπâÕ¬°«à“ 32%  ‰¢¡—π ‰¡à
πâÕ¬°«à“ 4%  °“°‰¡à¡“°°«à“ 6%  ·≈–§«“¡™◊Èπ‰¡à¡“°
°«à“ 12%)
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«‘∏’°“√‡µ√’¬¡Õ“À“√∑¥≈Õß∑”‚¥¬™—Ëß«—µ∂ÿ¥‘∫µ“¡
 Ÿµ√∑’Ë§”π«≥‰«â (Table 2) º ¡«—µ∂ÿ¥‘∫Õ“À“√¥â«¬‡§√◊ËÕß
º ¡Õ“À“√ Hobart √ÿàπ A-200T ®π‡¢â“°—π¥’·≈â«®÷ß‡µ‘¡
¡—π‡ âπµâ¡ ÿ°´÷Ëß„™â‡ªìπµ—«ª√– “π (‡µ√’¬¡‚¥¬π”¡—π‡ âπ
60 °√—¡/Õ“À“√ 1 °°. ≈–≈“¬πÈ” 500 ¡≈. ·≈–µ—Èß‰ø„Àâ
 ÿ°)  ‡¡◊ËÕº ¡‡¢â“°—π¥’®÷ßπ”‰ª‡¢â“‡§√◊ËÕßÕ—¥‡¡Á¥Õ“À“√
Hobart √ÿàπ A-200T ºà“πÀπâ“·«àπ¢π“¥‡ âπºà“π»Ÿπ¬å
°≈“ß 2 ¡¡.  π”Õ“À“√∑’Ë‡µ√’¬¡‡ √Á®·≈â«Õ∫∑’ËÕÿ≥À¿Ÿ¡‘
60ºC π“π 24 ™—Ë«‚¡ß ∫√√®ÿ∂ÿßæ≈“ µ‘°·≈â«‡°Á∫√—°…“‰«â
„πµŸâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ 4ºC ·≈–µ√«® Õ∫§ÿ≥§à“∑“ß‚¿™π“-

°“√¢ÕßÕ“À“√·µà≈– Ÿµ√  µ“¡«‘∏’¡“µ√∞“π¢Õß AOAC

(1990)

°“√‡°Á∫¢âÕ¡Ÿ≈·≈–°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

1. °“√‡°Á∫¢âÕ¡Ÿ≈

1.1 °“√µ√«® Õ∫æƒµ‘°√√¡·≈–≈—°…≥–∑’Ë· ¥ß

ÕÕ°¿“¬πÕ°

„π√–À«à“ß°“√∑¥≈Õß —ß‡°µ≈—°…≥–º‘¥ª°µ‘
¿“¬πÕ°  ‰¥â·°à   ’¢Õß≈”µ—«  °“√µ°‡≈◊Õ¥  ·≈–°“√‡°‘¥

Table 1. Proximate analysis of feed ingredients (% dry matter)1

Ingredient moisture ash protein lipid fiber

Fish meal 4.70±0.03 30.50±0.33 63.14±1.12 7.30±0.07 0.99±0.07
Shrimp head meal 4.60±0.14 24.46±0.18 56.95±1.29 4.51±0.11 13.18±0.19
Soybean meal 7.41±0.02 5.76±0.16 48.18±0.03 19.28±1.14 4.30±0.20
Palm kernel meal 5.25±0.14 3.56±1.26 18.27±0.94 12.05±0.10 12.56±0.22
Rice bran 8.58±0.02 12.97±0.22 15.68±0.20 15.07±0.19 5.22±0.13
Cassava meal 9.63±0.10 4.08±0.27 2.54±0.15 0.54±0.04 1.30±0.18

1Mean ± standard deviation of three replications

Table 2. Composition of experimental diets (g/kg diet)

           Diet (Ratio of fish meal protein : shrimp head meal protein)
    Ingredient

1 (100:0) 2 (75:25) 3 (50:50) 4 (25:75) 5 (0:100)

Fish meal 250 187.5 125 62.5 0
Shrimp head meal 0 69.2 138.4 207.6 276.8
Soybean meal 280 280 280 280 280
Palm kernel meal 150 150 150 150 150
Rice bran 100 100 100 100 100
Cassava meal 180 173.3 166.6 159.9 153.2
Cr

2
O

3
10 10 10 10 10

Mineral premix1 20 20 20 20 20
Vitamin premix2 10 10 10 10 10

1 Mineral premix (g/kg diet): NaCl 0.25; MgO 1.1; KCl 4; Ca(H
2
PO

4
)

2
 9; FeSO

4
 0.72; Calcium

lactrate 0.88; ZnSO
4
.7H

2
O 0.088; MnSO

4
.7H

2
O 0.04; CuSO

4
.5H

2
O 0.088; CoSO

4
 0.0002; Kl

0.0008; cellulose 1.183
2 Vitamin premix (mg/kg diet):  Thiamine (B

1
) 10;  Riboflavin (B

2
) 20;  Pyridoxine (B

6
) 10;

Cobalamin (B
12

) 2; Retinal (A) 4; Choleccalciferal (D
3
) 0.4; Philloquinone (K

1
) 80; Folic acid 5;

Calcium pantothenate 40; Inosital 400; Niacin 150; Tocopherol (E) 60; Choline 6,000; Ascorbic

acid (C) 500; Cellulose 2,718.6
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∫“¥·º≈∑’Ë§√’∫ º‘«Àπ—ß ·≈–Õ«—¬«–¿“¬πÕ°Õ◊ËπÊ √«¡∑—Èß
 —ß‡°µæƒµ‘°√√¡∑’Ëº‘¥ª°µ‘„πª≈“·µà≈–Àπà«¬∑¥≈Õß „™â¬“
·≈– “√‡§¡’‡æ◊ËÕªÑÕß°—π‚√§µ“¡ ¿“æ¢Õßª≈“  À≈—ß®“°
°“√„ÀâÕ“À“√¡◊ÈÕ‡¬Áπ 2 ™—Ë«‚¡ß ∑”°“√¥Ÿ¥µ–°Õπ∑”§«“¡
 –Õ“¥µŸâª≈“  ·≈–‡ª≈’Ë¬π∂à“¬πÈ” 50% ¢Õßª√‘¡“µ√πÈ”
„πµŸâ∑ÿ°«—π ‡æ◊ËÕ§«∫§ÿ¡§ÿ≥¿“æπÈ”„Àâ‡À¡“– ¡µ≈Õ¥°“√
∑¥≈Õß

1.2 °“√µ√«® Õ∫°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√√Õ¥

µ“¬¢Õßª≈“

°“√™—ËßπÈ”Àπ—°ª≈“¥”‡π‘π°“√∑ÿ° 2  —ª¥“Àå
‚¥¬°“√™—Ëß¥â«¬«‘∏’°“√·∑π∑’ËπÈ” ´÷Ëß°àÕπ™—Ëß∑”°“√ ≈∫ª≈“
¥â«¬πÈ”¡—π°“πæ≈Ÿ§«“¡‡¢â¡¢âπ 0.05 ¡≈./πÈ” 1 ≈‘µ√ ·≈â«
™—ËßπÈ”Àπ—°‚¥¬„™â‡§√◊ËÕß™—Ëß‰øøÑ“∑»π‘¬¡ 2 µ”·Àπàß (°àÕπ
«—π∑’Ë™—ËßπÈ”Àπ—°ª≈“ß¥„ÀâÕ“À“√ª≈“‡ªìπ‡«≈“ 1 ¡◊ÈÕ)  π—∫
®”π«πª≈“∑’Ë‡À≈◊ÕÕ¬Ÿà  —ß‡°µ≈—°…≥–Õ“°“√ª≈“µ≈Õ¥°“√
∑¥≈Õßæ√âÕ¡∑—Èß®¥∫—π∑÷°‰«â®π ‘Èπ ÿ¥°“√∑¥≈Õß

1.3 °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‚ª√µ’π„π

Õ“À“√

∑”°“√‡°Á∫¡Ÿ≈ª≈“¥â«¬«‘∏’°“√‡°Á∫√«∫√«¡¡Ÿ≈
„ππÈ”À≈—ß®“°„ÀâÕ“À“√¡◊ÈÕ‡¬Áπ 15 ™—Ë«‚¡ß  (Spyridakis

et al., 1989) ‚¥¬„ÀâÕ“À“√¡◊ÈÕ‡¬Áπ‡«≈“ 17.00 π. ·≈–
À≈—ß®“°π—Èπ 2 ™—Ë«‚¡ß ∑”°“√¥Ÿ¥‡»…Õ“À“√·≈–µ–°Õπ
æ√âÕ¡‡ª≈’Ë¬π∂à“¬πÈ” 50% ·≈–‡°Á∫√«∫√«¡¡Ÿ≈ª≈“„π‡«≈“
8.00 π. ¢Õß«—π√ÿàß¢÷Èπ ‚¥¬°“√„™â “¬æ≈“ µ‘°¢π“¥‡≈Á°
¥Ÿ¥¡Ÿ≈ª≈“ÕÕ°®“°µŸâ·≈â«°√Õß¥â«¬∂ÿß°√Õß∑’ËºŸ°µ‘¥‰«â°—∫
 “¬¬“ßÕ’°¥â“π  ·≈–π”‰ª·™à·¢Áß  ‡°Á∫√«∫√«¡¡Ÿ≈„π
 —ª¥“Àå∑’Ë 6-8 ‡ªìπ‡«≈“ 10 «—π ®π‰¥âµ—«Õ¬à“ß‡æ’¬ßæÕ
 ”À√—∫°“√«‘‡§√“–Àå  ∑”¡Ÿ≈ª≈“„Àâ·Àâß¥â«¬«‘∏’°“√Õ∫·Àâß
∑’ËÕÿ≥À¿Ÿ¡‘ 60ºC π“π 48 ™—Ë«‚¡ß ∫¥„Àâ≈–‡Õ’¬¥‡°Á∫‰«â„π
µŸâ·™à -20ºC

π”µ—«Õ¬à“ß¡Ÿ≈ª≈“Õ∫·Àâß  «‘‡§√“–ÀåÕß§å-
ª√–°Õ∫∑“ß‡§¡’ ‰¥â·°à ª√‘¡“≥‚ª√µ’π (crude protein)

µ“¡«‘∏’°“√ AOAC (1990) ·≈–ª√‘¡“≥‚§√¡‘°´åÕÕ°‰´¥å
„πÕ“À“√·≈–„π¡Ÿ≈µ“¡«‘∏’¢Õß Furukawa ·≈– Tsuka-

hara (1966) §”π«≥À“ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‚ª√µ’π‚¥¬
„™â ¡°“√ (De Silva and Anderson, 1995)

ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‚ª√µ’π (%)  =

100 - ª√‘¡“≥‚ª√µ’π„πÕ“À“√∑’Ëª≈“°‘π  × ª√‘¡“≥ Cr2O3 „π¡Ÿ≈ 
ª√‘¡“≥‚ª√µ’π„π¡Ÿ≈ª≈“  × ª√‘¡“≥ Cr2O3 „πÕ“À“√

 x 100

1.4 °“√«‘‡§√“–Àåª√‘¡“≥§“‚√∑’πÕ¬¥å√«¡ (total

carotenoid)

«‘‡§√“–Àåª√‘¡“≥§“‚√∑’πÕ¬¥å√«¡  ‚¥¬ ÿà¡
‡°Á∫µ—«Õ¬à“ßÕ“À“√∑¥≈Õß·µà≈– Ÿµ√∫¥„Àâ≈–‡Õ’¬¥  ”À√—∫
µ—«Õ¬à“ßª≈“ ÿà¡‡°Á∫µ—«Õ¬à“ßª≈“‡¡◊ËÕ‡√‘Ë¡µâπ∑¥≈Õß·≈–
 ‘Èπ ÿ¥°“√∑¥≈Õß®”π«π 6 µ—«/™ÿ¥°“√∑¥≈Õß (·™àµ—«Õ¬à“ß
ª≈“≈ß„π≈—ß∑’Ë∫√√®ÿπÈ”·¢Áß) ≈Õ°‡©æ“–Àπ—ß à«π∑’Ë‡Àπ◊Õ
‡ âπ¢â“ß≈”µ—« (lateral line) ‡√‘Ë¡®“°°â“π§√’∫À≈—ßÕ—π·√°
®π∂÷ß§Õ¥À“ß ∫¥µ—«Õ¬à“ß¥â«¬‚°√àß„Àâ≈–‡Õ’¬¥ (∂â“µ—«Õ¬à“ß
¡’§«“¡™◊Èπ Ÿß‡µ‘¡ Na

2
SO

4
  2 ‡∑à“¢ÕßπÈ”Àπ—°µ—«Õ¬à“ß)

π”‰ª °—¥ “√ ’·≈â«π” “√≈–≈“¬∑’Ë‰¥â‰ª«—¥§à“¥Ÿ¥°≈◊π· ß
∑’Ë§«“¡‡¢â¡· ß 400 ∂÷ß 600 π“‚π‡¡µ√ ¥â«¬‡§√◊ËÕß ‡ª°-
‚µ√‚ø‚µ¡‘‡µÕ√å  (¥—¥·ª≈ß®“° Bowen et al., 2002)

1.5 °“√»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õßµ—«ª≈“

 ÿà¡‡°Á∫µ—«Õ¬à“ßª≈“‡¡◊ËÕ‡√‘Ë¡µâπ∑¥≈Õß ®”π«π
15 µ—« ·≈– ‘Èπ ÿ¥°“√∑¥≈Õß®”π«π 3 µ—«/µŸâ «‘‡§√“–Àå
§«“¡™◊Èπ„πµ—«ª≈“ ‚¥¬«‘∏’°“√Õ∫„πµŸâÕ∫≈¡√âÕπ (hot air

oven) µ“¡«‘∏’°“√ AOAC (1990)  ÿà¡‡°Á∫ 30 µ—«‡¡◊ËÕ‡√‘Ë¡
∑¥≈Õß ·≈– 5 µ—«/µŸâ ‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß π”ª≈“∫¥„Àâ
≈–‡Õ’¬¥¥â«¬‡§√◊ËÕß∫¥Õ“À“√ Õ∫„πµŸâÕ∫≈¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘
60ºC ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß À≈—ß®“°π—Èππ”µ—«Õ¬à“ßª≈“∫¥
„Àâ≈–‡Õ’¬¥¥â«¬‡§√◊ËÕß∫¥Õ“À“√Õ’°§√—Èß°àÕππ”‰ª«‘‡§√“–Àå
À“Õß§åª√–°Õ∫∑“ß‡§¡’µ“¡«‘∏’°“√¢Õß AOAC (1990)

1.6 °“√µ√«® Õ∫§ÿ≥¿“æπÈ”

„π¢≥–∑”°“√∑¥≈Õß ¡’°“√µ√«® Õ∫§ÿ≥¿“æ
πÈ”„πµŸâ∑¥≈Õß‚¥¬«—¥Õÿ≥À¿Ÿ¡‘∑ÿ°«—π ·≈–∑ÿ° 2  —ª¥“Àå
∑”°“√«—¥ª√‘¡“≥ÕÕ°´‘‡®π∑’Ë≈–≈“¬ ‚¥¬„™â DO meter

¬’ËÀâÕ WTW √ÿàπ Oxi 330i/SET ·≈–„™â¢«¥‡°Á∫µ—«Õ¬à“ß
¢π“¥ 1 ≈‘µ√   ‡°Á∫µ—«Õ¬à“ßπÈ”°àÕπ‡ª≈’Ë¬π∂à“¬πÈ”‡æ◊ËÕπ”
‰ª«—¥§à“§«“¡‡ªìπ°√¥‡ªìπ¥à“ß ‚¥¬„™â pH meter ¬’ËÀâÕ
HACH √ÿàπ Sension 3 «‘‡§√“–Àå§à“§«“¡‡ªìπ¥à“ß·≈–
·Õ¡‚¡‡π’¬√«¡µ“¡«‘∏’°“√¢Õß Boyd ·≈– Tucker (1992)
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2. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“§”π«≥µ“¡ ¡°“√¥—ßπ’È

Õ—µ√“√Õ¥µ“¬ (survival  rate, %)  =  ®Ì“π«πª≈“‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß
®Ì“π«πª≈“‡¡◊ËÕ‡√‘Ë¡µâπ

 × 100

§”π«≥Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ  ‚¥¬æ‘®“√≥“®“°

πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ (weight  gain, °√—¡/µ—«)

=  πÈ”Àπ—°ª≈“‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß-πÈ”Àπ—°ª≈“‡¡◊ËÕ‡√‘Ë¡°“√∑¥≈Õß

Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“– (specific  growth  rate, SGR %/ «—π) (Bureau et al., 2002)

=  
(ln πÈÌ“Àπ—°ª≈“‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß -  ln πÈÌ“Àπ—°ª≈“‡¡◊ËÕ‡√‘Ë¡µâπ°“√∑¥≈Õß)

‡«≈“ («—π)
 × 100

Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ (feed conversion rate, FCR)

=  
πÈÌ“Àπ—°Õ“À“√∑’Ëª≈“°‘π∑—ÈßÀ¡¥

πÈÌ“Àπ—°ª≈“∑’Ë‡æ‘Ë¡¢÷Èπ

ª√– ‘∑∏‘¿“æ°“√„™â‚ª√µ’π (protein efficiency ratio, PER) (De Silva and Anderson, 1995)

=  
πÈÌ“Àπ—°ª≈“∑’Ë‡æ‘Ë¡¢÷Èπ (°√—¡)

πÈÌ“Àπ—°‚ª√µ’π∑’Ëª≈“°‘π  (°√—¡)

‚ª√µ’π∑’Ëπ”‰ª„™âª√–‚¬™πå (productive protein value, PPV %)  (Hepher, 1988)

=  
(‚ª√µ’πµ—«ª≈“‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß - ‚ª√µ’πµ—«ª≈“‡¡◊ËÕ‡√‘Ë¡µâπ)

πÈÌ“Àπ—°‚ª√µ’π∑’Ëª≈“°‘πµ≈Õ¥°“√∑¥≈Õß
 × 100

°“√»÷°…“µâπ∑ÿπ°“√º≈‘µ

§”π«≥µâπ∑ÿπ°“√º≈‘µÕ“À“√/º≈º≈‘µª≈“π‘≈ (unit feeding cost) ‚¥¬ ¡°“√

µâπ∑ÿπÕ“À“√µàÕº≈º≈‘µ  =  πÈÌ“Àπ—°Õ“À“√∑’Ëª≈“°‘π∑—ÈßÀ¡¥ (°°.) × √“§“«—µ∂ÿ¥‘∫Õ“À“√ (∫“∑)

πÈÌ“Àπ—°ª≈“∑’Ë‡æ‘Ë¡¢÷Èπ (°°.)
 × 100

«‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬„™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π ANOVA ·∫∫ CRD ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“
‡©≈’Ë¬¥â«¬«‘∏’ Duncan's New Multiple Range Test (DMRT)

º≈°“√∑¥≈Õß

1.  à«πª√–°Õ∫∑“ß‚¿™π“°“√¢ÕßÕ“À“√∑¥≈Õß

º≈°“√«‘‡§√“–Àå à«πª√–°Õ∫∑“ß‚¿™π“°“√¢ÕßÕ“À“√∑¥≈Õß Ÿµ√µà“ßÊ · ¥ß‰¥â¥—ß Table 3 Õ“À“√ Ÿµ√∑’Ë 1-5

¡’§à“‚ª√µ’π·≈–‰¢¡—π„°≈â‡§’¬ß°—π ·µàª√‘¡“≥‡¬◊ËÕ„¬‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥À—«°ÿâßªÉπ „π¢≥–∑’Ëª√‘¡“≥‡∂â“¡’§à“≈¥≈ß  à«π
Õ“À“√ Ÿµ√∑’Ë 6 ¡’§à“‚ª√µ’π Ÿß ÿ¥
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2. §«“¡º‘¥ª°µ‘·≈–æƒµ‘°√√¡¢Õßª≈“π‘≈·¥ß∑’Ë‰¥â√—∫

Õ“À“√ Ÿµ√µà“ßÊ

º≈°“√»÷°…“„π§√—Èßπ’È æ∫«à“ ª≈“π‘≈·¥ß∑’Ë‰¥â√—∫
Õ“À“√∑¥≈Õß∑—Èß 6  Ÿµ√ ‰¡àæ∫§«“¡º‘¥ª°µ‘¢Õß√Ÿª√à“ß
≈—°…≥–¿“¬πÕ° ·≈–ª≈“∑ÿ°µ—«¡’æƒµ‘°√√¡ª°µ‘  ÿ¢¿“æ
·¢Áß·√ßµ≈Õ¥°“√∑¥≈Õß Õ¬à“ß‰√°Áµ“¡æ∫«à“ ª≈“¡’Õ—µ√“
°“√√Õ¥µ“¬Õ¬Ÿà„π™à«ß 88.33±16.07 ∂÷ß 100.00±0.00%

(Table 4) ´÷Ëß°“√µ“¬¢Õßª≈“‡°‘¥®“°°“√°—¥°—π‡Õß·≈–
æƒµ‘°√√¡°“√°√–‚¥¥¢Õßª≈“π‘≈·¥ßÕÕ°πÕ°µŸâ ∑”„Àâ
ª≈“°√–‚¥¥ÕÕ°¡“µ“¬‰¡à‰¥â‡°‘¥®“°Õ“À“√∑¥≈Õß·µà
Õ¬à“ß„¥

3. πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“–

πÈ”Àπ—°‡©≈’Ë¬µàÕµ—«‡√‘Ë¡µâπ·≈– ‘Èπ ÿ¥°“√∑¥≈Õß
πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“– ·≈–Õ—µ√“
°“√√Õ¥µ“¬  ¢Õßª≈“π‘≈∑’Ë‰¥â√—∫Õ“À“√∑—Èß  6   Ÿµ√‡ªìπ

√–¬–‡«≈“ 8  —ª¥“Àå · ¥ß„π Table 4 ª≈“∑’Ë‰¥â√—∫Õ“À“√
 Ÿµ√Õ“À“√∑’Ë 1 ¡’§à“πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ Ÿß∑’Ë ÿ¥ ‚¥¬¡’§à“
33.08±2.34 °√—¡/µ—« ·≈–¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠
(p<0.05)  °—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë  2,  4,  5  ·≈–  6
·µà‰¡à·µ°µà“ß°—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 3   à«πª≈“∑’Ë
‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 2, 3, 4, 5 ·≈– 6 ¡’πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ
‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (p>0.05) Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ
®”‡æ“–¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√·µà≈– Ÿµ√¡’§à“Õ¬Ÿà„π™à«ß
3.82±0.15 ∂÷ß 4.39±0.07 % / «—π ‚¥¬ª≈“π‘≈·¥ß∑’Ë‰¥â
√—∫Õ“À“√ Ÿµ√Õ“À“√∑’Ë  1 ¡’§à“ Ÿß∑’Ë ÿ¥ §◊Õ 4.39±0.07 % /
«—π √Õß≈ß¡“§◊Õ  Ÿµ√∑’Ë 3, 6, 2, 4 ·≈– 5 µ“¡≈”¥—∫ ‚¥¬
ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 5 ¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“–
πâÕ¬∑’Ë ÿ¥ 3.82±0.15 % / «—π ´÷Ëßº≈°“√«‘‡§√“–Àå∑“ß ∂‘µ‘
‡æ◊ËÕÀ“§«“¡·µ°µà“ß§à“‡©≈’Ë¬„Àâº≈‡™àπ‡¥’¬«°—∫§à“πÈ”Àπ—°
‡©≈’Ë¬µàÕµ—«‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß·≈–πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß
ª≈“ ¥—ß∑’Ë‰¥â°≈à“«¡“·≈â«¢â“ßµâπ

Table 3. Proximate analysis of experimental diets (%as fed basis) 1

Diet Moisture Ash Protein Lipid Fiber

1 3.00±0.27 14.90±0.04 32.95±0.14 11.01±0.23 4.97±0.04
2 2.83±0.05 14.80±0.06 33.22±0.21 10.35±0.20 5.56±0.09
3 2.73±0.06 14.27±0.16 33.41±0.21   9.30±0.18 6.74±0.68
4 2.72±0.10 13.73±0.08 33.59±0.40 10.30±0.20 7.74±1.01
5 2.78±0.21 13.23±0.07 33.80±0.21   9.89±0.25 7.84±0.18
6 7.11±0.06   9.87±0.14 37.22±0.10   7.36±0.15 4.30±0.25

1Mean ± standard deviation of three replications

Table 4. Initial weight, final weight, weight gain, specific growth rate (SGR) and

survival rate of sex- reversed red tilapia fed the experimental diets

Diet Initial weight1 Final weight1 Weight gain1 SGR1 Survival rate1

(g) (g) (g) (%/day) (%)

1 3.09±0.13 a 36.17±2.45 a 33.08±2.34 a 4.39±0.07 a 95.00±0.00 a

2 3.13±0.18 a 28.82±2.15 bc 25.69±2.03 bc 3.96±0.10 bc        91.67±14.43 a

3 3.20±0.16 a 32.78±1.88 ab 29.58±1.72 ab 4.16±0.03 ab 96.67±2.89 a

4 3.08±0.06 a 27.30±3.85 c 24.22±3.79 c 3.88±0.23 c 96.67±5.77 a

5 3.19±0.16 a 27.16±1.90 c 23.97±1.89 c 3.82±0.15 c 100.00±0.00 a

6 3.09±0.11 a 29.29±3.13 bc 26.20±3.03 bc 4.01±0.14 bc        88.33±16.07 a

1Mean ± standard deviation of three replications

Means within each column not sharing a common superscript are significantly different (p<0.05)
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4. Õß§åª√–°Õ∫∑“ß‡§¡’¢Õßµ—«ª≈“

Õß§åª√–°Õ∫∑“ß‡§¡’¢Õßµ—«ª≈“π‘≈·¥ß°àÕπ ·≈–
À≈—ß®“°∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’À—«°ÿâßªÉπ ‡ªìπ‡«≈“ 8  —ª¥“Àå
· ¥ß„π  Table 5  ‚¥¬¡’√–¥—∫‚ª√µ’π  ‡∂â“  ‰¢¡—π  ·≈–
§«“¡™◊Èπ ¡’§à“„°≈â‡§’¬ß°—π∑ÿ° Ÿµ√ ´÷Ëß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫
Õß§åª√–°Õ∫¢Õßµ—«ª≈“°àÕπ°“√∑¥≈Õß ®–æ∫«à“‡¡◊ËÕ‡≈’È¬ß
ª≈“‡ªìπ√–¬–‡«≈“ 8  —ª¥“Àå „πµ—«ª≈“®–¡’‡∂â“·≈–‚ª√µ’π
≈¥≈ß ·µà√–¥—∫‰¢¡—π®–‡æ‘Ë¡¢÷ÈπÕ¬à“ß‡ÀÁπ‰¥â™—¥

5. πÈ”Àπ—°Õ“À“√∑’Ëª≈“°‘π  Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ

‡π◊ÈÕ ª√– ‘∑∏‘¿“æ°“√„™â‚ª√µ’π ·≈–‚ª√µ’π∑’Ëπ”‰ª

„™âª√–‚¬™πå

®“°¢âÕ¡Ÿ≈„π Table 6 æ∫«à“ ª≈“π‘≈·¥ß∑’Ë‰¥â√—∫
Õ“À“√ Ÿµ√∑’Ë 6 °‘πÕ“À“√πâÕ¬∑’Ë ÿ¥ 25.95±3.11 °√—¡/µ—«
·≈–¡’§«“¡·µ°µà“ß°—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 1-5 Õ¬à“ß
¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√ 3

°‘πÕ“À“√¡“°∑’Ë ÿ¥ §◊Õ 41.99±1.97 °√—¡/µ—«  à«πÕ—µ√“
°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ¢Õßª≈“π‘≈·¥ß∑’Ë‰¥â√—∫Õ“À“√
 Ÿµ√µà“ßÊ ¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<

0.05)  ‚¥¬¡’§à“Õ¬Ÿà„π™à«ß  0.99±0.02  ∂÷ß  1.62±0.15

´÷Ëßª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√Õ“À“√∑’Ë 6 ¡’Õ—µ√“°“√‡ª≈’Ë¬π
Õ“À“√‡ªìπ‡π◊ÈÕ¥’∑’Ë ÿ¥ ·µà‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ª≈“∑’Ë‰¥â√—∫
Õ“À“√ Ÿµ√∑’Ë 1 æ∫«à“¡’§«“¡·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (p>0.05) §à“ª√– ‘∑∏‘¿“æ°“√„™â‚ª√µ’π¡’§à“Õ¬Ÿà
„π™à«ß 1.78±0.16 ∂÷ß 2.52±0.06 ‚¥¬ª≈“∑’Ë‰¥â√—∫Õ“À“√

 Ÿµ√∑’Ë 1 ·≈– 6 ¡’§«“¡·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ (p>0.05) ·µà¡’§à“ Ÿß°«à“ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√Õ◊Ëπ
(p<0.05)  à«π§à“‚ª√µ’π∑’Ëπ”‰ª„™âª√–‚¬™πå¢Õßª≈“∑’Ë‰¥â
√—∫Õ“À“√ ”‡√Á®√Ÿª ”À√—∫ª≈“¥ÿ°¡’§à“ Ÿß ÿ¥§◊Õ 44.30±

1.00%  Ÿß°«à“ª≈“∑’Ë‰¥â√—∫Õ“À“√º ¡À—«°ÿâßªÉπ∑ÿ° Ÿµ√
(p<0.05) ·µà¡’§«“¡·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p>0.05) °—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 1 „π¢≥–∑’Ëª≈“∑’Ë
‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 2 ·≈– 3 ÷́Ëß„™â‚ª√µ’π®“°À—«°ÿâßªÉπ
∑¥·∑π‚ª√µ’π®“°ª≈“ªÉπ‰¡à‡°‘π 50% ¡’§à“‚ª√µ’π∑’Ëπ”
‰ª„™âª√–‚¬™πå·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘°—∫ª≈“
∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 1 (p>0.05)

6. ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‚ª√µ’π¢Õßª≈“π‘≈·¥ß

ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‚ª√µ’π¢Õßª≈“π‘≈·¥ß∑’Ë‰¥â
√—∫Õ“À“√∑¥≈Õß∑’Ë¡’À—«°ÿâßªÉπ„πÕ—µ√“ à«πµà“ßÊ °—π ‡ªìπ
‡«≈“ 8  —ª¥“Àå · ¥ß„π Table 7 æ∫«à“ª√– ‘∑∏‘¿“æ°“√
¬àÕ¬‚ª√µ’π¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (p<0.05) ¡’§à“Õ¬Ÿà
„π™à«ß 95.48±0.03 ∂÷ß 96.79±0.06 ´÷ËßÕ“À“√ Ÿµ√∑’Ë 5

¡’ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‚ª√µ’π Ÿß∑’Ë ÿ¥ ·≈–¡’§à“≈¥≈ß„π
Õ“À“√ Ÿµ√∑’Ë  2, 4, 3 ·≈– 1 µ“¡≈”¥—∫

7. ª√‘¡“≥§“‚√∑’πÕ¬¥å√«¡„πÕ“À“√·≈–º‘«Àπ—ß¢Õßª≈“

®“°¢âÕ¡Ÿ≈„π Table 8 ª√‘¡“≥§“‚√∑’πÕ¬¥å√«¡„π
Õ“À“√ Ÿµ√∑’Ë 2, 3, 4 ·≈– 5 ¡’§à“‡∑à“°—∫ 21.47±4.03,

26.79±7.15, 31.31±0.52 ·≈– 36.72±3.35 ¡°./°°.

Table 5. Chemical composition of sex- reversed red tilapia carcass

(%dry matter basis) 1

Diet Moisture Ash Protein Lipid

(%wet sample)

initial 76.25±1.23 18.26±0.37 63.29±0.06 13.35±0.13
1 73.65±1.72 a 16.28±0.10 a 57.78±0.26 b 25.78±1.89 ab

2 70.87±0.58 b 14.01±0.22 b 59.53±0.82 ab 25.41±0.10 b

3 72.27±1.27 ab 13.97±0.54 b 58.12±0.51 b 24.80±0.47 b

4 72.18±0.34 ab 13.40±0.25 b 59.21±0.18 ab 27.35±0.40 a

5 72.85±0.70 ab 13.93±0.15 b 59.98±0.82 a 25.97±0.16 ab

6 72.13±1.26 ab 14.08±0.04 b 58.56±1.62 ab 24.42±0.15 b

1Mean ± standard deviation of three replications

Means within each column not sharing a common superscript are significantly

different (p<0.05)
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Table 6. Feed intake (FI), feed conversion ratio (FCR), protein

efficiency ratio (PER) and productive protein  value

(PPV)  of  sex-reversed  red  tilapia  fed  the  experi-

mental diets

Diet FI1 (g) FCR1 PER1 PPV1 (%)

1 39.68±4.85 b 1.21±0.14 bc 2.46±0.13 a 39.10±4.71 ab

2 38.44±3.07 b 1.50±0.11 a 1.96±0.15 b 34.93±2.69 bc

3 41.99±1.97 b 1.42±0.03 ab 2.05±0.05 b 33.99±0.84 bc

4 36.25±2.56 b 1.52±0.18 a 1.92±0.21 b 32.53±3.60 c

5 38.90±4.68 b 1.62±0.15 a 1.78±0.16 b 29.83±2.71 c

6 25.95±3.11 a 0.99±0.02 c 2.52±0.06 a 44.30±1.00 a

1Mean ± standard deviation of three replications

Means within each column not sharing a common superscript are

significantly different (p<0.05)

Table 8. Total carotenoid in diets and skin of sex-reversed red tilapia 1

 Total carotenoid (mg/kg)
Diet

In diet Fish skin

1 nd 21.57±5.11 b

2 21.47±4.03 23.84±0.96 b

3 26.79±7.15 24.32±2.78 b

4 31.31±0.52 23.07±1.40 b

5 36.72±3.35 31.05±1.30 a

6 nd 23.26±0.70 b

1Mean ± standard deviation of three replications

Means within each column not sharing a common superscript are significantly

different (p<0.05)

*initial  total carotenoid of fish skin 4.08+0.06 mg/kg

nd = not detected

Table 7. Apparent digestibility coefficient of protein of experimental diets 1

Diet Apparent digestibility coefficient of protein (%)

1 95.48±0.03 e

2 96.17±0.02 b

3 95.80±0.07 d

4 95.61±0.06 c

5 96.79±0.06 a

1Mean ± standard deviation of three replications

Means within each column not sharing a common superscript are significantly different

(p<0.05)
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µ“¡≈”¥—∫  à«πÕ“À“√ Ÿµ√∑’Ë 1 ·≈– 6 (Õ“À“√ Ÿµ√Õâ“ßÕ‘ß)

‰¡àæ∫§“‚√∑’πÕ¬¥å√«¡„πÕ“À“√ À√◊ÕÕ“®¡’§à“πâÕ¬¡“°
´÷Ëß‰¡à “¡“√∂µ√«®«—¥‰¥â¥â«¬«‘∏’°“√∑’Ë„™â«‘‡§√“–Àå  ”À√—∫
§“‚√∑’πÕ¬¥å√«¡„πµ—«ª≈“∑’Ë·≈à‡Õ“‡©æ“– à«πÀπ—ßª≈“¡“
«—¥ À≈—ß®“°°“√∑¥≈Õß‡≈’È¬ß¥â«¬Õ“À“√∑’Ë¡’√–¥—∫À—«°ÿâßªÉπ
∑’Ë√–¥—∫µà“ßÊ ‡ªìπ√–¬–‡«≈“ 8  —ª¥“Àå ®–‡ÀÁπ‰¥â«à“¡’§à“
§“‚√∑’πÕ¬¥å√«¡‡æ‘Ë¡¢÷Èπ®“°§à“‡¡◊ËÕ‡√‘Ë¡µâπ°“√∑¥≈Õß ´÷Ëß
√–¥—∫§“‚√∑’πÕ¬¥å√«¡„πµ—«ª≈“‡√‘Ë¡µâπ¡’§à“‡∑à“°—∫ 4.08±

0.06 ¡°./°°. ·≈–¿“¬À≈—ß°“√∑¥≈Õß‚¥¬„ÀâÕ“À“√·µ°
µà“ß°—π∑—Èß 6  Ÿµ√·≈â«æ∫«à“ª√‘¡“≥§“‚√∑’πÕ¬¥å√«¡„πµ—«
ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 5 ¡’ª√‘¡“≥¡“°∑’Ë ÿ¥§◊Õ 31.05±

1.30 ¡°./°°. ·≈–¡’§«“¡·µ°µà“ß°—∫ª≈“π‘≈·¥ß∑’Ë‰¥â√—∫
Õ“À“√ Ÿµ√Õ◊ËπÊ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

8. √“§“Õ“À“√·≈–µâπ∑ÿπ°“√º≈‘µ

®“°°“√§”π«≥√“§“§à“Õ“À“√‡©æ“–µâπ∑ÿπ§à“
«—µ∂ÿ¥‘∫Õ“À“√ —µ«åπÈ”∑’Ëπ”¡“‡ªìπ à«πª√–°Õ∫„πÕ“À“√∑—Èß
5  Ÿµ√ · ¥ß„π Figure 1 ‚¥¬ Ÿµ√Õ“À“√∑’Ë¡’ à«πª√–°Õ∫
¢ÕßÀ—«°ÿâßªÉπ‡æ‘Ë¡¢÷Èπ®–¡’√“§“Õ“À“√µË”≈ß  ‡¡◊ËÕæ‘®“√≥“
µâπ∑ÿπ°“√º≈‘µµàÕπÈ”Àπ—°ª≈“ æ∫«à“ Õ“À“√ Ÿµ√∑’Ë 1 ¡’
µâπ∑ÿπ°“√º≈‘µµàÕπÈ”Àπ—°ª≈“∑’ËµË” ÿ¥ §◊Õ 15.86±1.88

∫“∑/°°. ·µà¡’§«“¡·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p>0.05) °—∫Õ“À“√ Ÿµ√∑’Ë 3, 4 ·≈– 5  °“√„™âÕ“À“√
ª≈“¥ÿ°‡≈’È¬ßª≈“π‘≈·¥ßµ≈Õ¥ 8  —ª¥“Àå ¡’µâπ∑ÿπ°“√º≈‘µ

µàÕπÈ”Àπ—°ª≈“ Ÿß∑’Ë ÿ¥§◊Õ 19.06±0.42 ∫“∑/°°. ·≈–¡’§à“
 Ÿß°«à“Õ“À“√ Ÿµ√∑’Ë 1 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

·µà¡’§«“¡·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠°—∫Õ“À“√ Ÿµ√∑’Ë 2,

3, 4 ·≈– 5  (p>0.05)

«‘®“√≥åº≈°“√∑¥≈Õß

®“°º≈°“√»÷°…“‡¡◊ËÕæ‘®“√≥“§à“°“√‡®√‘≠‡µ‘∫‚µ
æ∫«à“ ª≈“π‘≈·¥ßπÈ”Àπ—°‡√‘Ë¡µâπ‡©≈’Ë¬ 3.13±0.05 °√—¡
∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’‚ª√µ’π®“°À—«°ÿâßªÉπ∑¥·∑π‚ª√µ’π®“°
ª≈“ªÉπ∑’Ë√–¥—∫ 50% À√◊Õ 13.84% ¢ÕßπÈ”Àπ—°Õ“À“√
‡ªìπ‡«≈“ 8  —ª¥“Àå ¡’°“√‡®√‘≠‡µ‘∫‚µ¥’‡∑’¬∫‡∑à“°—∫ª≈“∑’Ë
‰¥â√—∫Õ“À“√ Ÿµ√§«∫§ÿ¡∑’Ë¡’ª√‘¡“≥ª≈“ªÉπ Ÿß ÿ¥ ·≈–‰¡à
·µ°µà“ß°—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√ ”‡√Á®√Ÿª ”À√—∫ª≈“¥ÿ° ‚¥¬
 “¡“√∂æ‘®“√≥“‰¥â®“°πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ  Õ—µ√“°“√‡®√‘≠
‡µ‘∫‚µ®”‡æ“– √«¡∂÷ßπÈ”Àπ—°‡©≈’Ë¬µàÕµ—« ´÷Ëß¡’§à“·µ°µà“ß
Õ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p>0.05) ª√‘¡“≥À—«°ÿâßªÉπ
„πÕ“À“√ª≈“π‘≈·¥ß∑’Ë‰¥â®“°°“√»÷°…“§√—Èßπ’È‡ªìπ√–¥—∫∑’Ë
„°≈â‡§’¬ß°—∫°“√∑¥≈Õß¢Õß ¡–≈‘ ·≈–π—π∑‘¬“ (2528) ∑’Ë
∑¥≈Õßº ¡À—«°ÿâß ¥ 15% ¢ÕßπÈ”Àπ—°Õ“À“√ ‡≈’È¬ßª≈“
π‘≈·¥ß¢π“¥‡©≈’Ë¬ 7.7-8.3 °√—¡ π“π 8  —ª¥“Àå æ∫«à“
Õ“À“√ Ÿµ√∑’Ëº ¡À—«°ÿâß ¥ ¡’º≈‡√àß°“√‡®√‘≠‡µ‘∫‚µ¢Õß
µ—«ª≈“π‘≈·¥ß‰¥â Teledo ·≈–§≥– (1987 Õâ“ß‚¥¬ El-

Sayed, 1999) ·π–π”«à“°“√„™âÀ—«°ÿâß‡ªìπ·À≈àß‚ª√µ’π„π

Figure 1. Feed cost and fish production cost

* sum of ingredient cost as per kilogram of diets
** calculation of total feed intake (kg) x feed cost (Baht)/total fish production (kg)

*** marketable price)
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µ.§. 2549
º≈¢ÕßÀ—«°ÿâßªÉπ„πÕ“À“√µàÕª≈“π‘≈·¥ß·ª≈ß‡æ»

πæ«√√≥  ©‘È¡ —ß¢å ·≈–§≥–961

Õ“À“√ª≈“π‘≈ (Oreochromis aureus) ‰¡à§«√‡°‘π 15%

¥â«¬§ÿ≥ ¡∫—µ‘¢ÕßÀ—«°ÿâß∑’ËπÕ°®“°¡’§à“‚ª√µ’π Ÿß·≈â«
(Hertrampf and Piedad-Pascual, 2000) ¬—ßÕÿ¥¡¥â«¬
°√¥‰¢¡—π‚Õ‡¡°â“ 3 (n-3 fatty acids) ‚§‡≈ ‡µÕ√Õ≈ ·≈–
·Õ µ“·´πµ‘π (Lovell, 1998) ®÷ß àßº≈„π·ßà∫«°µàÕ°“√
‡®√‘≠‡µ‘∫‚µ¢Õßª≈“ Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥À—«°ÿâß
ªÉπ„πÕ“À“√ Ÿß°«à“ 13.84% ¢ÕßπÈ”Àπ—°Õ“À“√ æ∫«à“
°“√‡®√‘≠‡µ‘∫‚µ¢Õßª≈“π‘≈·¥ß≈¥≈ß ‡π◊ËÕß®“°§ÿ≥¿“æ
¢Õß‚ª√µ’π„πÀ—«°ÿâßªÉπ∂÷ß·¡â®–¡’§à“ Ÿß‡°‘π 40%  ·µà§à“
‚ª√µ’π∑’Ë·∑â®√‘ß®–¡’§à“µË”°«à“π’È‡π◊ËÕß®“° 10-15% ¢Õß
ª√‘¡“≥‰π‚µ√‡®π„πÀ—«°ÿâßªÉπ‡ªìπ‰§µ‘π (Lovell, 1998)

´÷Ëß‚§√ß √â“ß¢Õß‰§µ‘πª√–°Õ∫¥â«¬Àπà«¬¬àÕ¬¢Õß β-

(1→4)-N-acetyl-D-glucosamine ‚¥¬ “¡“√∂æ‘®“√≥“
§à“‰§µ‘π®“°®“°§à“‡¬◊ËÕ„¬ (fiber) ¢ÕßÕ“À“√ (Shiau and

Yu, 1999) ®“°º≈°“√«‘‡§√“–Àåª√‘¡“≥‡¬◊ËÕ„¬„πÕ“À“√
∑¥≈Õß§√—Èßπ’È æ∫«à“ ¡’ª√‘¡“≥‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥¢ÕßÀ—«
°ÿâßªÉπ ª√‘¡“≥‰§µ‘π„πÕ“À“√∑’Ë‡æ‘Ë¡¢÷Èπ ®–≈¥ª√– ‘∑∏‘¿“æ
°“√¬àÕ¬Õ“À“√ (dry matter digestibility) ·≈–ª√– ‘∑∏‘-
¿“æ°“√¬àÕ¬‰¢¡—π (lipid digestibility) ®÷ß àßº≈„Àâ°“√
‡®√‘≠‡µ‘∫‚µ¢Õßª≈“≈¥≈ß¥â«¬ (Shiau and Yu, 1999)

ª√‘¡“≥À—«°ÿâßªÉπ„πÕ“À“√∑’Ë¡’°“√·π–π”„Àâ„™âπ—Èπ‰¡à§«√
‡°‘π 20%  ”À√—∫ª≈“°‘π‡π◊ÈÕ (carnivorous) ·≈– 10%

 ”À√—∫ª≈“°‘π∑—Èß‡π◊ÈÕ∑—Èßæ◊™  (omnivorous) ·≈–ª≈“°‘π
æ◊™  (herbivorous)  (Hertrampf  and  Piedad-Pascual,

2000)

‡¡◊ËÕæ‘®“√≥“ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√¢Õßª≈“
æ∫«à“ª≈“π‘≈·¥ß∑’Ë‰¥â√—∫Õ“À“√ ”‡√Á®√Ÿª ”À√—∫ª≈“¥ÿ°¡’
§à“Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ  ª√– ‘∑∏‘¿“æ°“√„™â
Õ“À“√ ·≈–‚ª√µ’π∑’Ëπ”‰ª„™âª√–‚¬™πå Ÿß°«à“ª≈“∑’Ë‰¥â√—∫
Õ“À“√ Ÿµ√Õ◊ËπÊ ∑—Èßπ’È‡π◊ËÕß®“°„π°√–∫«π°“√º≈‘µÕ“À“√
ª≈“¥ÿ°´÷Ëß‡ªìπÕ“À“√‡¡Á¥≈Õ¬πÈ”π—Èπ  ¡’°“√„Àâ§«“¡√âÕπ
‡æ◊ËÕ∑”„Àâ·ªÑß ÿ° ´÷Ëß àßº≈„Àâª≈“¬àÕ¬§“√å‚∫‰Œ‡¥√µ„π
Õ“À“√‰¥â¥’¢÷Èπ (NRC, 1993; Kaushik, 2001) ®÷ß„™â
§“√å‚∫‰Œ‡¥√µ‡ªìπ·À≈àßæ≈—ßß“π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
 à«π‰¢¡—π·≈–‚ª√µ’π„πÕ“À“√∂Ÿ°π”‰ª„™â‡æ◊ËÕ°“√‡®√‘≠
‡µ‘∫‚µ  ”À√—∫Õ“À“√ª≈“π‘≈·¥ß Ÿµ√∑’Ë 1-5 ‡ªìπÕ“À“√∑’Ë
º≈‘µ¢÷Èπ„πÀâÕßªØ‘∫—µ‘°“√´÷Ëß„™â¡—π‡ âπ‡ªìπ·À≈àß§“√å‚∫-
‰Œ‡¥√µ ∂÷ß·¡â∫“ß à«π (60 °√—¡/Õ“À“√ 1 °°.) ®–∂Ÿ°µâ¡

„Àâ ÿ°‡æ◊ËÕ„™â‡ªìπ “√‡Àπ’¬«„πÕ“À“√ ·µà¡—π‡ âπª√‘¡“≥
¡“°¬—ß‰¡à ÿ° ®÷ßÕ“® àßº≈µàÕ°“√¬àÕ¬·≈–„™âª√–‚¬™πå
§“√å‚∫‰Œ‡¥√µ„πÕ“À“√ Õ¬à“ß‰√°Áµ“¡ª≈“π‘≈·¥ß∑’Ë‰¥â√—∫
Õ“À“√ Ÿµ√∑’Ë¡’ª≈“ªÉπ Ÿß ÿ¥ ( Ÿµ√∑’Ë 1) ¡’§à“ª√– ‘∑∏‘¿“æ
°“√„™âÕ“À“√‰¡à·µ°µà“ß®“°ª≈“∑’Ë‰¥â√—∫Õ“À“√ ”‡√Á®√Ÿª
 ”À√—∫ª≈“¥ÿ° π—Ëπ· ¥ß«à“ªí®®—¬À≈—°∑’Ë àßº≈µàÕª√– ‘∑∏‘-
¿“æ°“√„™âÕ“À“√¢Õßª≈“πà“®–¡“®“°§ÿ≥¿“æ¢ÕßÀ—«°ÿâß
ªÉπ ∂÷ß·¡â«à“®–¡’§à“‚ª√µ’π Ÿß∂÷ß 56.95% ¢ÕßπÈ”Àπ—°·Àâß
·µà¡’ª√‘¡“≥‡∂â“·≈–‡¬◊ËÕ„¬ Ÿß‡™àπ‡¥’¬«°—π (24.46 ·≈–
13.18% ¢ÕßπÈ”Àπ—°·Àâß) ´÷ËßÀ“°„™âÀ—«°ÿâßªÉπ‡ªìπ«—µ∂ÿ¥‘∫
Õ“À“√„πª√‘¡“≥∑’Ë Ÿß®– àßº≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–
ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√¢Õßª≈“  ¥—ß‡Àµÿº≈∑’Ë‰¥â°≈à“«
·≈â«¢â“ßµâπ

∂÷ß·¡â«à“ª√‘¡“≥‰§µ‘π„πÕ“À“√®– àßº≈µàÕª√– ‘∑∏‘-
¿“æ°“√¬àÕ¬Õ“À“√ ®“°º≈°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√
¬àÕ¬‚ª√µ’π„πÕ“À“√·µà≈– Ÿµ√¢Õßª≈“π‘≈·¥ß æ∫«à“¡’§à“
„°≈â‡§’¬ß°—π„π∑ÿ°™ÿ¥°“√∑¥≈Õß ‚¥¬¡’§à“Õ¬Ÿà„π™à«ß 96.17-

96.79% · ¥ß„Àâ‡ÀÁπ«à“ª≈“π‘≈·¥ß “¡“√∂∑’Ë®–„™â‚ª√µ’π
„π«—µ∂ÿ¥‘∫Õ“À“√‰¥â¥’‰¡à·µ°µà“ß°—π  Õ¥§≈âÕß°—∫√“¬ß“π
¢Õß Shiau ·≈– Yu (1999) ´÷Ëß»÷°…“ª√– ‘∑∏‘¿“æ°“√
¬àÕ¬ “√Õ“À“√¢Õßª≈“π‘≈ (Oreochromis niloticus x

O. aureus) „πÕ“À“√∑’Ë¡’‰§µ‘π 0, 2, 5 ·≈– 10% æ∫«à“
ª≈“¡’ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‚ª√µ’π·µ°µà“ß°—πÕ¬à“ß‰¡à¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (p>0.05) „πÕ“À“√·µà≈– Ÿµ√ „π¢≥–
∑’Ë‰§µ‘π„πÕ“À“√ Ÿß¢÷Èπ≈¥ª√– ‘∑∏‘¿“æ°“√¬àÕ¬Õ“À“√
(dry matter digestibility)  ·≈–ª√– ‘∑∏‘¿“æ°“√¬àÕ¬
‰¢¡—π (lipid digestibility) ¢Õßª≈“ ·µà‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
§à“ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‚ª√µ’π„πÕ“À“√∑¥≈Õß§√—Èßπ’È°—∫
√“¬ß“π¢Õß Fagbenro ·≈– Bollo-Olusoji (1997) ´÷Ëß
∑¥≈Õß„™âÀ—«°ÿâßªÉπµ“°·Àâßº ¡„πÕ“À“√ª≈“¥ÿ°‡∑»
(Clarias gariepinus) ¡’§à“ —¡ª√– ‘∑∏‘°“√¬àÕ¬‚ª√µ’π
‡∑à“°—∫ 76.2% ·≈–Õ“À“√∑’Ë¡’À—«°ÿâßªÉπ∑’ËÀ¡—°¥â«¬·∫§∑’‡√’¬
Lactobacillus  plantarum  ´÷Ëßº≈‘µ°√¥·≈§µ‘°®π‰¥â
‰´‡≈®À—«°ÿâß (shrimp head silage) ®–¡’§à“ª√– ‘∑∏‘¿“æ
°“√¬àÕ¬ “√Õ“À“√‡æ‘Ë¡ Ÿß¢÷Èπ ·µàÕ¬à“ß‰√°Áµ“¡§à“ª√– ‘∑∏‘-
¿“æ°“√¬àÕ¬ “√Õ“À“√∑—Èß„πÀ—«°ÿâßªÉπ·≈–‰´‡≈®¢ÕßÀ—«
°ÿâßªÉπ ∑’Ë‰¥â®“°°“√»÷°…“¢Õß Fagbenro ·≈– Bollo-

Olusoji (1997) ¡’§à“µË”°«à“§à“∑’Ë‰¥â®“°°“√»÷°…“„π§√—Èßπ’È
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Effects of shrimp head meal to sex-reversed red tilapia

Chimsung, N., et al.

∑—Èßπ’È§à“§≈“¥‡§≈◊ËÕπ∑’Ë‡°‘¥¢÷ÈπÕ“®‡°‘¥®“°°“√‡°Á∫¡Ÿ≈ª≈“
´÷Ëß°√–∑”À≈—ß®“°„ÀâÕ“À“√¡◊ÈÕ‡¬Áπ 15 ™—Ë«‚¡ßπ—Èπ ¡’°“√
 Ÿ≠‡ ’¬ “√Õ“À“√„π¡Ÿ≈‰ª„ππÈ”‡π◊ËÕß®“°∑‘Èß¡Ÿ≈ª≈“‰«â„π
πÈ”π“π‡°‘π‰ª ´÷Ëß°“√‡°Á∫¡Ÿ≈‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘¿“æ°“√
¬àÕ¬Õ“À“√ §«√ªÑÕß°—π¡‘„Àâ “√Õ“À“√≈–≈“¬‰ª°—∫πÈ”‚¥¬
‡°Á∫¡Ÿ≈∑—π∑’À≈—ß®“° —µ«åπÈ”¢—∫∂à“¬ ·≈–√–À«à“ß‡°Á∫√«∫
√«¡µâÕß√–«—ß‰¡à„Àâ°Õß¡Ÿ≈·µ°·≈–øÿÑß°√–®“¬ Windell

·≈–§≥– (1978 Õâ“ß‚¥¬ «’√æß»å, 2536) √“¬ß“π«à“°“√
‡°Á∫¡Ÿ≈≈à“™â“ ‚¥¬∑‘Èß„Àâ¡Ÿ≈·™àÕ¬Ÿà„ππÈ”π“π 1 ™—Ë«‚¡ß ∑”„Àâ
πÈ”Àπ—° ‚ª√µ’π ·≈–‰¢¡—π¢Õß¡Ÿ≈À“¬‰ª 21, 12 ·≈– 4%

·≈â« ∑”„Àâª√– ‘∑∏‘¿“æ°“√¬àÕ¬Õ“À“√ °“√¬àÕ¬‚ª√µ’π
·≈–‰¢¡—π¡’§à“‡æ‘Ë¡¢÷Èπ 11.5, 10 ·≈– 3.7% µ“¡≈”¥—∫

§«“¡‡¢â¡ ’¢Õßµ—«ª≈“¡’§«“¡ —¡æ—π∏å‚¥¬µ√ß°—∫
√–¥—∫¢Õß§“‚√∑’πÕ¬¥å∑’Ë¡’Õ¬Ÿà„πÕ“À“√ Õ√æ‘π∑å ·≈–§≥–
(2548) √“¬ß“π«à“√–¥—∫∑’Ë‡À¡“– ¡¢Õß§“‚√∑’πÕ¬¥å√«¡
„πÕ“À“√ª≈“§“√åø (Cyprinus carpio) ¡’§«“¡‡¢â¡¢âπ
Õ¬à“ßπâÕ¬ 96.2 ¡°./°°.  ”À√—∫§à“§“‚√∑’πÕ¬¥å√«¡„π
Õ“À“√∑¥≈Õß§√—Èßπ’È  ¡’§à“‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥À—«°ÿâß„π
Õ“À“√ ‚¥¬¡’§à“„π™à«ß 21.47-36.72 ¡°./°°. ·µà¡’§à“µË”
°«à“√“¬ß“π¢Õß Õ√æ‘π∑å ·≈–§≥– (2548) ¡“°  Õ¬à“ß‰√
°Áµ“¡ª√‘¡“≥§“‚√∑’πÕ¬¥å√«¡„πÕ“À“√¡’º≈∑”„Àâ ’≈”µ—«
ª≈“‡¢â¡¢÷Èπ‡≈Á°πâÕ¬ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥°“√∑¥≈Õß∑’Ë
‰¡à‰¥âº ¡À—«°ÿâßªÉπ„πÕ“À“√ (Õ“À“√ Ÿµ√§«∫§ÿ¡·≈–
Õ“À“√ ”‡√Á®√Ÿª ”À√—∫ª≈“¥ÿ°) ‚¥¬ª≈“π‘≈·¥ß∑’Ë‰¥â√—∫
Õ“À“√∑’Ë¡’ª√‘¡“≥À—«°ÿâß„πÕ“À“√ Ÿß ÿ¥§◊Õ 27.68% ¢Õß
πÈ”Àπ—°Õ“À“√ ®–¡’§à“§“‚√∑’πÕ¬¥å√«¡„πº‘«Àπ—ß Ÿß ÿ¥§◊Õ
31.05±1.30 ¡°./°°. ·µàª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’À—«°ÿâß√–¥—∫
πâÕ¬°«à“π’È®–¡’§à“§“‚√∑’πÕ¬¥å√«¡„πº‘«Àπ—ß‰¡à·µ°µà“ß
°—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à¡’À—«°ÿâßªÉπ  ∑—Èßπ’È‡¡◊ËÕæ‘®“√≥“
¢âÕ¡Ÿ≈§“‚√∑’πÕ¬¥å√«¡∑’Ë¡’„πÕ“À“√∑¥≈Õß·µà≈– Ÿµ√
æ∫«à“¡’§à“Õ¬Ÿà√–À«à“ß 21.47-36.72 ¡°./°°. ´÷ËßπâÕ¬®π
·∑∫‰¡à¡’º≈µàÕ°“√ – ¡§“‚√∑’πÕ¬¥å„πµ—«ª≈“ ®“°°“√
∑¥≈Õß„π°ÿâß°ÿ≈“¥” (Penaeus monodon) æ∫«à“¡’§«“¡
·µ°µà“ß„π¥â“π ’µ—«‡¡◊ËÕ„™âÕ“À“√∑¥≈Õß∑’Ë¡’·Õ µ“·´π∑‘π
0, 50, 100, 200 ¡°./°°. ‚¥¬√–¥—∫·Õ µ“·´π∑‘π 100

¡°./°°. ¢÷Èπ‰ª¡’º≈„Àâª√‘¡“≥§“‚√∑’πÕ¬¥å√«¡„πµ—«°ÿâß
‡æ‘Ë¡¡“°°«à“ª°µ‘ (Yamada et al., 1990 Õâ“ß‚¥¬ ¥«ß„®,

2545)† ·≈–®“°°“√»÷°…“¢Õß ¡–≈‘ ·≈–π—π∑‘¬“ (2528)

æ∫«à“‡¡◊ËÕ‡≈’È¬ßª≈“π‘≈·¥ß¥â«¬Õ“À“√∑’Ë¡’°“√º ¡À—«°ÿâß ¥
15% ¢ÕßπÈ”Àπ—°Õ“À“√ ®–¡’º≈„π°“√‡√àß ’∫πµ—«ª≈“™â“
°«à“ Ÿµ√Õ◊ËπÊ (∑’Ë¡’ à«πº ¡¢Õß°≈’∫¥Õ°¥“«‡√◊Õß  “À√à“¬
 ‰ª√Ÿ≈‘π“  ·≈–¢¡‘Èπ)  §◊Õ„Àâº≈„π —ª¥“Àå∑’Ë  4  ¢Õß°“√
∑¥≈Õß ·µàÕ¬à“ß‰√°Áµ“¡Õ“À“√„π Ÿµ√∑’Ë¡’ à«πº ¡¢ÕßÀ—«
°ÿâß ¥°Á “¡“√∂‡√àß ’®π¡’§–·ππ‡©≈’Ë¬‡∑à“°—∫Õ“À“√ Ÿµ√∑’Ë
¡’°≈’∫¥Õ°¥“«‡√◊Õß„π —ª¥“Àå∑’Ë 8 ¢Õß°“√∑¥≈Õß‚¥¬¡’
 ’„°≈â‡§’¬ß°—∫ª≈“π‘≈·¥ß∑’Ë‰¥â√—∫Õ“À“√∑’Ëº ¡ “À√à“¬
 ‰ª√Ÿ≈‘πà“

®“°°“√§”π«≥√“§“µâπ∑ÿπ°“√º≈‘µÕ“À“√‚¥¬§‘¥
‡©æ“–√“§“«—µ∂ÿ¥‘∫Õ“À“√ —µ«å ‡¡◊ËÕ¡’°“√‡æ‘Ë¡√–¥—∫¢ÕßÀ—«
°ÿâßªÉπ„πÕ“À“√¡“°¢÷Èπ∑”„Àâ√“§“Õ“À“√∂Ÿ°≈ß ‡¡◊ËÕ‡∑’¬∫
°—∫Õ“À“√ Ÿµ√§«∫§ÿ¡·≈–Õ“À“√ ”‡√Á®√Ÿª ”À√—∫ª≈“¥ÿ°
·µà‡¡◊ËÕ§‘¥µâπ∑ÿπ°“√º≈‘µµàÕ°‘‚≈°√—¡ ÷́Ëß¡’§«“¡ —¡æ—π∏å°—∫
§à“Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ ®–æ∫«à“Õ“À“√∑’Ë¡’À—«
°ÿâßªÉπ∑ÿ° Ÿµ√¡’√“§“ Ÿß°«à“ Ÿµ√§«∫§ÿ¡ ·µà¡’√“§“∂Ÿ°°«à“
Õ“À“√ª≈“¥ÿ°∑’Ë‡°…µ√°√π‘¬¡„™â„π°“√‡≈’È¬ßª≈“π‘≈ ®“°
º≈°“√»÷°…“§√—Èßπ’È∂÷ß·¡â«à“Õ“À“√ Ÿµ√§«∫§ÿ¡´÷Ëß¡’ª√‘¡“≥
ª≈“ªÉπ Ÿß ÿ¥ ¡’µâπ∑ÿπ°“√º≈‘µª≈“π‘≈·¥ß‡¡◊ËÕ§‘¥‡©æ“–
«—µ∂ÿ¥‘∫Õ“À“√ 15.86±1.88 ∫“∑/°°. ®–‡ªìπ Ÿµ√Õ“À“√
∑’Ë‡À¡“– ¡∑—Èß„π¥â“π§ÿ≥§à“∑“ß‚¿™π“°“√·≈–∑“ß‡»√…∞-
»“ µ√å ·µà°“√∑¥·∑π‚ª√µ’π®“°ª≈“ªÉπ¥â«¬‚ª√µ’π®“°
À—«°ÿâß∑’Ë 50% À√◊Õ 13.84% ¢ÕßπÈ”Àπ—°Õ“À“√ °Á∂◊Õ‡ªìπ
 Ÿµ√Õ“À“√∑’Ë¡’§ÿ≥¿“æ‡∑’¬∫‡§’¬ß‰¥â°—∫Õ“À“√ Ÿµ√§«∫§ÿ¡
‚¥¬¡’µâπ∑ÿπ°“√º≈‘µª≈“π‘≈·¥ß‡¡◊ËÕ§‘¥‡©æ“–«—µ∂ÿ¥‘∫
Õ“À“√ 17.27±0.42 ∫“∑/°°.  ·≈–µâπ∑ÿπÕ“À“√ Ÿµ√
¥—ß°≈à“«°Á¬—ß¡’√“§“µË”°«à“Õ“À“√ ”‡√Á®√Ÿª∑’Ë¡’¢“¬µ“¡∑âÕß
µ≈“¥∑—Ë«‰ª ´÷Ëß¡’§à“ 19.06±0.42 ∫“∑/°°. ¥—ßπ—Èπ°“√π”
À—«°ÿâßªÉπ ÷́Ëß‡ªìπ«—µ∂ÿ¥‘∫‡À≈◊Õ„™â®“°‚√ßß“π·ª√√ŸªÕ“À“√
∑–‡≈¡“„™âª√–‚¬™πå„π°“√º≈‘µÕ“À“√°Áπà“®–‡ªìπÕ’°∑“ß
‡≈◊Õ°Àπ÷Ëß∑’Ëπà“ π„® ”À√—∫‡°…µ√°√∑’Ë®–π”‰ªª√–¬ÿ°µå„™â
„π°“√º≈‘µÕ“À“√„™â‡Õß„πø“√å¡‡æ◊ËÕ„™â‡≈’È¬ßª≈“π‘≈·¥ß
µàÕ‰ª

 √ÿªº≈

®“°°“√»÷°…“ “¡“√∂ √ÿª«à“ “¡“√∂„™âÀ—«°ÿâßªÉπ
„πÕ“À“√ª≈“π‘≈·¥ß·ª≈ß‡æ»  ‚¥¬„™â∑¥·∑πª≈“ªÉπ



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 28 ©∫—∫∑’Ë 5 °.¬.
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πæ«√√≥  ©‘È¡ —ß¢å ·≈–§≥–963

50% ‚ª√µ’π®“°ª≈“ªÉπ À√◊Õ 13.84% ¢ÕßπÈ”Àπ—°Õ“À“√
‡¡◊ËÕæ‘®“√≥“®“°µâπ∑ÿπ°“√º≈‘µµàÕπÈ”Àπ—°ª≈“ ‚¥¬¡’º≈
µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–¡’ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√‰¡à·µ°
µà“ß°—∫Õ“À“√∑’Ë¡’√–¥—∫ª≈“ªÉπ Ÿß

¢âÕ‡ πÕ·π–

1. ∂÷ß·¡â«à“√“§“Õ“À“√„π Ÿµ√∑’Ë„™âÀ—«°ÿâßªÉπ®–≈¥
µâπ∑ÿπ‰¥â‰¡à¡“°·µà “¡“√∂π”¢Õß‡À≈◊Õ„™â®“°°“√·ª√√Ÿª
Õ“À“√∑–‡≈¡“„™âª√–‚¬™πå‰¥â  §«√»÷°…“‡æ‘Ë¡‡µ‘¡∂÷ß·π«
∑“ß„π°“√‡æ‘Ë¡ª√‘¡“≥°“√„™âÀ—«°ÿâßªÉπ„πÕ“À“√ ‡™àπ °“√
À¡—°¥â«¬®ÿ≈‘π∑√’¬å‡æ◊ËÕº≈‘µ‡ªìπ‰´‡≈® Õ—π®–™à«¬‡æ‘Ë¡
ª√– ‘∑∏‘¿“æ°“√¬àÕ¬ “√Õ“À“√‰¥â¡“°¢÷Èπ √«¡∑—Èß°“√≈¥
µâπ∑ÿπ§à“«—µ∂ÿ¥‘∫Õ“À“√™π‘¥Õ◊Ëπ  ‡™àπ  ≈¥ª√‘¡“≥«‘µ“¡‘π
·≈–·√à∏“µÿ√«¡ ÷́Ëß¡’√“§“·æß≈ß ∑—Èßπ’È‡π◊ËÕß®“°‡¡◊ËÕ‡≈’È¬ß
ª≈“π‘≈„π∫àÕ¥‘π®–¡’Õ“À“√∏√√¡™“µ‘´÷Ëß¡’«‘µ“¡‘π·≈–
·√à∏“µÿµà“ßÊ Õ¬Ÿà·≈â«  ¥—ßπ—Èπ®÷ßÕ“®‰¡à¡’§«“¡®”‡ªìπ∑’Ë®–
µâÕß‡ √‘¡«‘µ“¡‘π ·≈–·√à∏“µÿ≈ß‰ª„πÕ“À“√°Á‰¥â

2. ·¡â«à“°“√»÷°…“«‘®—¬„π§√—Èßπ’È®–„Àâº≈°“√∑¥≈Õß
∑’Ëπà“æÕ„®§◊Õ  “¡“√∂„™â‚ª√µ’π®“°À—«°ÿâßªÉπ∑¥·∑π
‚ª√µ’π®“°ª≈“ªÉπ„πÕ“À“√‰¥â Ÿß∂÷ß 50% À√◊Õ 13.84%

¢ÕßπÈ”Àπ—°Õ“À“√ ·µàÕ¬à“ß‰√°Áµ“¡°“√»÷°…“§√—Èßπ’È‡ªìπ
°“√«‘®—¬„πµŸâ∑¥≈Õß·≈–ª≈“∑’Ë„™â∑¥≈Õß°Á‡ªìπª≈“¢π“¥‡≈Á°
(πÈ”Àπ—°‡©≈’Ë¬ 3 °√—¡) „π¢≥–∑’Ë°“√‡≈’È¬ßª≈“π‘≈ à«π„À≠à
®–‡ªìπ°“√‡≈’È¬ßª≈“∑’Ë¡’¢π“¥„À≠à ®÷ß§«√¡’°“√»÷°…“‡æ‘Ë¡
‡µ‘¡‡æ◊ËÕÀ“ Ÿµ√Õ“À“√∑’Ë à«πª√–°Õ∫¢ÕßÀ—«°ÿâßªÉπ„π√–¥—∫
∑’Ë‡À¡“– ¡ ”À√—∫‡≈’È¬ßª≈“π‘≈«—¬√ÿàπ  ®π‰¥âª≈“¢π“¥µ≈“¥
(marketable size) „π ¿“æ°“√‡≈’È¬ß®√‘ß ‡™àπ ‡≈’È¬ß„π
°√–™—ß ·≈–„π∫àÕ¥‘π ‚¥¬Õ“»—¬·π«∑“ß¢Õß°“√»÷°…“«‘®—¬
„π§√—Èßπ’È ‡æ◊ËÕ°àÕ„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥µàÕ°“√æ—≤π“°“√„™â
À—«°ÿâßªÉπ‡ªìπ«—µ∂ÿ¥‘∫Õ“À“√ —µ«åπÈ”

°‘µµ‘°√√¡ª√–°“»

ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥  ”π—°ß“π§≥–°√√¡°“√°“√
Õÿ¥¡»÷°…“ ∑’Ë π—∫ πÿπ°“√«‘®—¬  »Ÿπ¬å‡§√◊ËÕß¡◊Õ«‘∑¬“»“ µ√å
·≈–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬«≈—¬≈—°…≥å  §ÿ≥Õÿ∑—¬ ·°≈â«°≈â“
§ÿ≥®√√¬æ√ ¢“«§ß   §ÿ≥«—™√’  àß ’ÕàÕπ   §ÿ≥ √âÕ¬·°â«

‡Õ’¬ßÕÿ∫≈ ·≈–§ÿ≥«’√–¬ÿ∑∏ ‡≈◊ËÕπ≈Õ¬ ∑’Ë¡’ à«π™à«¬„Àâß“π
«‘®—¬„π§√—Èßπ’È ”‡√Á®≈ÿ≈à«ß¥â«¬¥’

‡Õ° “√Õâ“ßÕ‘ß

¥«ß„® °‘µµ‘ª√’™“°ÿ≈.  2545.  º≈¢Õß·Õ µ“·´π∑‘π®“°¬’ µå
Phaffia  rhodozyma  µàÕ ’ °“√‡®√‘≠‡µ‘∫‚µ Õ—µ√“√Õ¥
§«“¡µâ“π∑“π‚√§  ·≈–§«“¡∑π∑“πµàÕ°“√‡ª≈’Ë¬π
·ª≈ß§«“¡‡§Á¡¢Õß°ÿâß°ÿ≈“¥” (Penaeus monodon

Fabricius). «‘∑¬“π‘æπ∏å«‘∑¬“»“ µ√¡À“∫—≥±‘µ  “¢“
‡æ“–‡≈’È¬ß —µ«åπÈ” ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å.

æ√√≥»√’ ®√‘‚¡¿“  ·≈–Õ¿‘√—µπ“ §ÿâ¡‡≥√. 2528. °“√»÷°…“
º≈º≈‘µ¢Õßª≈“π‘≈·¥ß∑’Ë‡≈’È¬ß„π°√–™—ß¥â«¬Õ—µ√“°“√
‡≈’È¬ßµà“ßÊ °—π, ‡Õ° “√«‘™“°“√ ©∫—∫∑’Ë 44  ∂“∫—π
ª√–¡ßπÈ”®◊¥·Ààß™“µ‘ °√¡ª√–¡ß, °√ÿß‡∑æœ.

æ‘π‘®  ’Àåæ‘∑—°…å‡°’¬√µ‘ ∫ÿ≠ àß »√’‡®√‘≠∏√√¡ √—™Æ“¿√≥å °‘µµ‘-
«√‡™Ø∞å  ÿ™“µ‘ Õ‘ß∏√√¡®‘µ√ ·≈–∏π“¿√≥å ®‘µµª“≈-
æß»å. 2543. °“√‡µ‘∫‚µ ·∫∫®”≈Õßº≈º≈‘µ º≈°√–∑∫
 ‘Ëß·«¥≈âÕ¡ ·≈–‡»√…∞°‘®°“√‡≈’È¬ßª≈“π‘≈„π°√–™—ß
‡™‘ßæ“≥‘™¬å„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õß‰∑¬, ‡Õ° “√
«‘™“°“√ ©∫—∫∑’Ë 204  ∂“∫—π«‘®—¬ª√–¡ßπÈ”®◊¥ °√¡
ª√–¡ß, °√ÿß‡∑æœ.

¡–≈‘ ∫ÿ≥¬√—µº≈‘π ·≈– π—π∑‘¬“ Õÿàπª√–‡ √‘∞. 2528. º≈¢Õß
 “√ ’∑’Ë‰¥â®“°·À≈àßµà“ßÊ µàÕ°“√‡ª≈’Ë¬π ’·≈–°“√‡®√‘≠
‡µ‘∫‚µ¢Õßª≈“π‘≈ ’·¥ß. √“¬ß“π°“√ —¡¡π“«‘™“°“√
«‘™“°“√ª√–®”ªï 2528 ≥  ∂“∫—πª√–¡ßπÈ”®◊¥·Ààß
™“µ‘∫“ß‡¢π, °√ÿß‡∑æœ, 16-18 °—π¬“¬π 2528 : 38-

44.
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