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Abstract

The results of banana usage as a source of carbohydrate and natural binder in black tiger
shrimp Penaeus monodon diet showed that the replacement of carbohydrate with banana on feeding
shrimp could improve shrimpûs growth. Shrimp fed diet containing 3% banana per 12% wheat flour in
feed by weight had significantly greater (P<0.05) growth than that of shrimp fed diet containing 0%
banana per 15% wheat flour and 6% banana per 9% wheat flour. Whereas there was no significant
difference survival rate between shrimp fed diet containing 3% banana per 12% wheat flour and the one
which were not fed by banana. But shrimp which were fed by 6% banana and 9% wheat flour had
significantly higher survival rate (P<0.05) than those were fed by 6% banana per 9% wheat flour.

The result showed that 3% banana could be used in black tiger shrimp diet in stead of the
binder replacement, without changing diet quality. Comparing the result of testing shrimpûs diet stability
between the diet with 1% binder without banana usage and 3% banana without binder replacement diet,
the researchers found no significant different (P>0.05) on average dissolved ammonia of 24 hours
immersed diet. There was not any significant difference (P>0.05) on growth and survival rate of
shrimp, which were fed by 3% banana with 0% and 1% binder replacement.

This study illustrated that the appropriated amount of banana usage in source of carbohydrate
and natural binder in shrimp feed could improve shrimp growth, reduce binder usage in shrimp feed and
reduce cost of feed production.
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∫∑§—¥¬àÕ

°“√»÷°…“°“√æ—≤π“Õ“À“√°ÿâß°ÿ≈“¥” Penaeus monodon ‚¥¬„™â°≈â«¬‡ªìπ·À≈àß§“√å‚∫‰Œ‡¥√µ·≈–
 “√‡Àπ’¬« º≈°“√»÷°…“æ∫«à“°“√‡æ‘Ë¡°≈â«¬∑¥·∑π·ªÑß “≈’„πÕ“À“√¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ °ÿâß∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’
°“√„™â°≈â«¬µàÕ·ªÑß “≈’„πÕ—µ√“ 3:12 ‡ªÕ√å‡´πµå„πÕ“À“√ ¡’°“√‡®√‘≠‡µ‘∫‚µ Ÿß°«à“°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’°“√„™â
°≈â«¬µàÕ·ªÑß “≈’„πÕ—µ√“ 0:15 ·≈– 6:9 ‡ªÕ√å‡´πµå Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05) „π¢≥–∑’Ë°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’
°“√„™â°≈â«¬µàÕ·ªÑß “≈’„πÕ—µ√“ 3:12 ‡ªÕ√å‡´πµå ¡’Õ—µ√“°“√√Õ¥‰¡à·µ°µà“ß®“°°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à¡’°“√„™â°≈â«¬
‡ªìπ à«πª√–°Õ∫ ·µà°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’°“√„™â°≈â«¬µàÕ·ªÑß “≈’„πÕ—µ√“ 6:9 ‡ªÕ√å‡´πµå ¡’Õ—µ√“√Õ¥µË”°«à“°ÿâßÕ’°
2 ™ÿ¥∑¥≈ÕßÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05)

º≈°“√»÷°…“°“√„™â°≈â«¬∑¥·∑π “√‡Àπ’¬«æ∫«à“ “¡“√∂„™â°≈â«¬ª√–¡“≥ 3 ‡ªÕ√å‡´πµå‚¥¬πÈ”Àπ—° º ¡
„πÕ“À“√°ÿâß‡æ◊ËÕ∑¥·∑π “√‡Àπ’¬«‰¥â‚¥¬∑’Ë‰¡à∑”„Àâ§ÿ≥¿“æ¢ÕßÕ“À“√‡ª≈’Ë¬π·ª≈ß ®“°°“√∑¥ Õ∫§«“¡§ßµ—«¢Õß
Õ“À“√°ÿâß∑’Ë‰¡à¡’°“√„™â°≈â«¬∑¥·∑π·ªÑß “≈’ ·≈–„™â “√‡Àπ’¬« 1 ‡ªÕ√å‡´πµå„πÕ“À“√ ‡ª√’¬∫‡∑’¬∫°—∫Õ“À“√°ÿâß∑’Ë¡’
°“√„™â°≈â«¬ 3 ‡ªÕ√å‡´πµå ·≈–‰¡à¡’°“√„™â “√‡Àπ’¬« æ∫«à“§«“¡‡¢â¡¢âπ·Õ¡‚¡‡π’¬∑’Ë≈–≈“¬πÈ”‡©≈’Ë¬¢ÕßÕ“À“√∑’Ë·™àπÈ”
24 ™—Ë«‚¡ß ¡’§à“‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (P>0.05) °ÿâß∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’°“√„™â°≈â«¬ 3% ‡ªÕ√å‡´πµå ·≈–¡’
°“√„™â “√‡Àπ’¬«„πÕ“À“√ 0 ·≈– 1 ‡ªÕ√å‡´πµå ¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ·≈–Õ—µ√“°“√√Õ¥‰¡à·µ°µà“ß°—π (P>0.05)

®“°°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“°“√„™â°≈â«¬‡ªìπ«—µ∂ÿ¥‘∫Õ“À“√°ÿâß„πª√‘¡“≥∑’Ë‡À¡“– ¡ “¡“√∂∑”„Àâ°ÿâß¡’°“√
‡®√‘≠‡µ‘∫‚µ∑’Ë¥’¢÷Èπ ™à«¬≈¥°“√„™â “√‡Àπ’¬«„π°“√ª√–°Õ∫Õ“À“√°ÿâß·≈–≈¥µâπ∑ÿπ°“√ª√–°Õ∫Õ“À“√°ÿâß‰¥â

∫∑π”

Õ“À“√°ÿâß‡ªìπªí®®—¬ ”§—≠„π°“√‡≈’È¬ß°ÿâß ∑”„Àâ
°ÿâß‡®√‘≠‡µ‘∫‚µ ·≈–¡’º≈µàÕ°“√√—°…“§ÿ≥¿“æπÈ”·≈–
 ‘Ëß·«¥≈âÕ¡„π∫àÕ°ÿâß Õ“À“√°ÿâß∑’Ë¥’µâÕß¡’‚¿™π–µà“ß Ê ‡™àπ
‚ª√µ’π æ≈—ßß“π ·≈–«‘µ“¡‘π „Àâ‡æ’¬ßæÕµàÕ§«“¡µâÕß°“√
¢Õß°ÿâß ∑”„Àâ°ÿâß¡’°“√„™â‚¿™π–„πÕ“À“√‰¥âÕ¬à“ß¡’
ª√– ‘∑∏‘¿“æ ·≈–Õ“À“√°ÿâß∑’Ë¥’§«√¡’§ÿ≥ ¡∫—µ‘Õ◊Ëπ Ê
∑’Ë‡À¡“– ¡ ”À√—∫°“√π”‰ª„™â ‡™àπ ¡’¢π“¥¢Õß‡¡Á¥
Õ“À“√‡À¡“– ¡ ”À√—∫°ÿâß ¡’°≈‘Ëπ¥÷ß¥Ÿ¥§«“¡ π„®„π
°“√°‘πÕ“À“√ ·≈–¡’§«“¡§ßµ—«„ππÈ”π“π ‡π◊ËÕß®“°°ÿâß
°‘πÕ“À“√∑’Ë¡’≈—°…≥–®¡πÈ”Õ“À“√°ÿâßµâÕß¡’§«“¡§ßµ—«
Õ¬Ÿà„ππÈ”„π‡«≈“∑’Ë‡æ’¬ßæÕ ”À√—∫„Àâ°ÿâß°‘πÕ“À“√®πÀ¡¥
‰¡à‡ªóòÕ¬¬ÿà¬ßà“¬ ∑—Èß¬—ß™à«¬√—°…“§ÿ≥¿“æπÈ”¿“¬„π∫àÕ
‡æ“–‡≈’È¬ß°ÿâß‰¡à„Àâ¡’ “√Õ‘π∑√’¬å®“°Õ“À“√≈–≈“¬‡æ‘Ë¡¢÷Èπ

®“°§«“¡®”‡ªìπ∑’ËµâÕß∑”„ÀâÕ“À“√¡’§«“¡§ßµ—«
®÷ß∑”„Àâ„πÕ“À“√®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–µâÕß¡’ “√‡Àπ’¬«
(binder) ∑’Ë¡’§ÿ≥ ¡∫—µ‘‡À¡“– ¡ ∑”„Àâ«—µ∂ÿ¥‘∫Õ“À“√
®—∫µ—«°—π·πàπ ≈¥°“√ ≈“¬µ—«¢Õß«—µ∂ÿ¥‘∫„π¢≥–∑’Ë

Õ“À“√Õ—¥‡¡Á¥®¡Õ¬Ÿà„ππÈ”  “√‡Àπ’¬«∑’Ë„™â∑—Ë«‰ª„π°“√∑”
Õ“À“√ —µ«åπÈ” π‘¬¡„™â “√‡Àπ’¬«∑’Ë °—¥¡“®“° “À√à“¬
∑–‡≈ ‡™àπ agar À√◊Õ carrageenen («’√–æß»å, 2536)
·≈–®“°°“√ —ß‡§√“–Àå¢÷Èπ  à«π„À≠à‡ªìπ°“√π”‡¢â“®“°
µà“ßª√–‡∑»

„π°“√»÷°…“§√—Èßπ’È®÷ß¡’·π«§‘¥∑’Ë®–æ—≤π“
Õ“À“√°ÿâß∑’Ë„™â “√‡Àπ’¬«®“°«—µ∂ÿ¥‘∫¿“¬„π∑âÕß∂‘Ëπ´÷ËßÀ“
‰¥âßà“¬ ∑”„ÀâÕ“À“√°ÿâß∑’Ë‰¥â¡’§ÿ≥ ¡∫—µ‘§ßµ—«„ππÈ”‰¥â‡ªìπ
√–¬–‡«≈“π“π ™à«¬≈¥ªí≠À“°“√≈–≈“¬¢Õß “√
Õ‘π∑√’¬åµà“ß Ê ®“°Õ“À“√ÕÕ° ŸàπÈ”„π∫àÕ‡æ“–‡≈’È¬ß
‡π◊ËÕß®“°°“√ ≈“¬µ—«¢ÕßÕ“À“√∑’Ë°ÿâß¬—ß‰¡à°‘π„π¢≥–®¡πÈ”
∑”„Àâ‡°‘¥º≈°√–∑∫°—∫§ÿ≥¿“æπÈ”∑’Ë„™â‡≈’È¬ß°ÿâß ®÷ßπ”
°≈â«¬πÈ”«â“´÷Ëß‡ªìπº≈‰¡âæ◊Èπ‡¡◊Õß  “¡“√∂À“‰¥âßà“¬„π
™ÿ¡™π √“§“∂Ÿ° ¡’§ÿ≥§à“∑“ß‚¿™π“°“√ Ÿß ¡“∑¥·∑π
·À≈àß¢Õß§“√å‚∫‰Œ‡¥√µ·≈– “√‡Àπ’¬«„πÕ“À“√°ÿâß ∑”„Àâ
Õ“À“√°ÿâß¡’§«“¡§ßµ—«„ππÈ”π“π¢÷Èπ ≈¥°“√„™â “√‡Àπ’¬«
√“§“·æß®“°µà“ßª√–‡∑» ™à«¬„Àâ‡°‘¥°“√„™âª√–‚¬™πå
®“°«—µ∂ÿ¥‘∫„π™ÿ¡™π  √â“ß¡Ÿ≈§à“‡æ‘Ë¡„Àâ·°à«—µ∂ÿ¥‘∫π—Èπ
·≈–‡æ‘Ë¡§ÿ≥§à“‚¿™π“°“√‚¥¬‡©æ“–‡∫µ“§“‚√∑’π ·≈–
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«‘µ“¡‘π´’ ´÷Ëß¡’Õ¬Ÿà¡“°„π°≈â«¬ Õ’°∑—Èß§ÿ≥ ¡∫—µ‘∑“ß
°“¬¿“æ¢Õß°≈â«¬ ÷́Ëß¡’§«“¡‡Àπ’¬«Õ¬Ÿà¿“¬„πµ—«‡Õß¬—ß
 “¡“√∂π”¡“„™â∑¥·∑π “√‡Àπ’¬« (binder) µà“ß Ê ∑’Ë
¡’°“√„™â„π°“√∑”Õ“À“√°ÿâß‰¥â¥â«¬ ÷́ËßÕ“À“√Õ—¥‡¡Á¥∑’Ë¥’
®–¡’§«“¡§ßµ—«„ππÈ”‰¥âπ“π¢÷Èπ ‡æ‘Ë¡‚Õ°“ „Àâ°ÿâß°‘π
Õ“À“√‰¥âπ“π¢÷Èπ (Kanazawa, 1997) ∑”„Àâ≈¥°“√
≈–≈“¬¢Õß “√Õ‘π∑√’¬åµà“ß Ê „πÕ“À“√ÕÕ° Ÿà∫àÕ‡æ“–
‡≈’È¬ß —µ«åπÈ”

°“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕæ—≤π“
Õ“À“√°ÿâß°ÿ≈“¥”‚¥¬„™â°≈â«¬‡ªìπ·À≈àß«—µ∂ÿ¥‘∫∑¥·∑π
§“√å‚∫‰Œ‡¥√µ·≈– “√‡Àπ’¬« ‚¥¬»÷°…“º≈¢Õß°“√„™â
°≈â«¬‡ªìπ·À≈àß§“√å‚∫‰Œ‡¥√µ·≈– “√‡Àπ’¬«µàÕÕ—µ√“
°“√‡®√‘≠‡µ‘∫‚µ·≈–Õ—µ√“°“√√Õ¥¢Õß°ÿâß°ÿ≈“¥” (Penaeus
monodon) «—¬√ÿàπ

Õÿª°√≥å ·≈–«‘∏’°“√

 ∂“π∑’Ë¥”‡π‘π°“√»÷°…“ ‰¥â·°à »Ÿπ¬å«‘®—¬
‡∑§‚π‚≈¬’∑“ß∑–‡≈ ·≈–ÀâÕßªØ‘∫—µ‘°“√«‘‡§√“–ÀåÕ“À“√
 —µ«åπÈ” §≥–‡∑§‚π‚≈¬’∑“ß∑–‡≈ ¡À“«‘∑¬“≈—¬∫Ÿ√æ“
«‘∑¬“‡¢µ “√ π‡∑»®—π∑∫ÿ√’

1. °“√«“ß·ºπ°“√∑¥≈Õß
°“√»÷°…“§√—Èßπ’È«“ß·ºπ°“√∑¥≈Õß·∫∫ CRD

(Completely randomized design) ‡ª≈’Ë¬π·ª≈ß
ª√‘¡“≥°“√∑¥·∑π°≈â«¬, §“√å‚∫‰Œ‡¥√µ ·≈– “√‡Àπ’¬«
„πÕ“À“√°ÿâß°ÿ≈“¥” √“¬≈–‡Õ’¬¥¥—ß Table 1 ™ÿ¥°“√
∑¥≈Õß∑—ÈßÀ¡¥ 4 ™ÿ¥°“√∑¥≈Õß ∑”°“√∑¥≈Õß 2 È́”
®—¥™ÿ¥∑¥≈Õß·≈– È́”‚¥¬°“√ ÿà¡ √–¬–‡«≈“∑¥≈Õß
2 ‡¥◊Õπ

Table 1 The percentage change of banana, wheat flour and binder in experimental diets

2. °“√‡µ√’¬¡∫àÕ∑¥≈Õß πÈ”∑–‡≈ ·≈– —µ«å∑¥≈Õß
2.1 °“√‡µ√’¬¡µŸâ∑¥≈Õß „™âµŸâ°√–®°¢π“¥ 40 x 6

5x45 ́ ¡. (°«â“ßx¬“«x Ÿß) ∫√√®ÿπÈ” Ÿß 30 ́ ¡. ª√‘¡“µ√
78 ≈‘µ√ ¥â“π∫π§≈ÿ¡¥â«¬ºâ“æ≈“ µ‘°Õ”æ√“ß· ß 80%
°àÕπ°“√∑¥≈Õß∑”°“√≈â“ßµŸâ∑¥≈Õß·≈–Õÿª°√≥å∑’Ë„™â
ª√–°Õ∫°“√‡≈’È¬ß„Àâ –Õ“¥

2.2 √–∫∫°√ÕßπÈ”∑’Ë„™â„π∫àÕ∑¥≈Õß ∑”®“°∑àÕ
PVC ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 4 π‘È«  Ÿß 30 ´¡. ¥â“π
≈à“ß¢Õß∑àÕ PVC ‡®“–√Ÿ‡æ◊ËÕ‡ªìπ∑“ß√–∫“¬πÈ”·≈–‡®“–
√Ÿ√Õ∫∑àÕ Ÿß®“°æ◊Èπ 2.5 ´¡. ¿“¬„π√–∫∫°√ÕßπÈ”®“°
¥â“π≈à“ß Ÿà¥â“π∫πª√–°Õ∫¥â«¬™—Èπ„¬°√Õß ∑√“¬ °√«¥

‡ª≈◊Õ°ÀÕ¬ ·≈–„¬°√Õß °“√¥÷ßπÈ”‡¢â“ Ÿà√–∫∫°√Õß®–
„™â√–∫∫ air lift ®“°∑àÕ PVC ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß
1/2 π‘È«

2.3 πÈ”∑–‡≈∑’Ë„™â ”À√—∫°“√∑¥≈Õß¡’§«“¡‡§Á¡
ª√–¡“≥ 30 psu °àÕππ”πÈ”¡“„™âµâÕß°”®—¥ ‘Ëß °ª√°
 ‘Ëß¡’™’«‘µÕ◊Ëπ∑’Ëªπ¡“°—∫πÈ”¥â«¬ calcium hypochloride
(Ca(OCl)

2
) ∑’Ë§«“¡‡¢â¡¢âπ 20 ppm „ÀâÕ“°“»µ≈Õ¥

‡«≈“®π°«à“ calcium hypochloride ®– ≈“¬µ—«À¡¥
°“√‡ª≈’Ë¬π∂à“¬πÈ”„π∫àÕ∑¥≈Õß®–∑”°“√‡ª≈’Ë¬π∂à“¬πÈ”∑ÿ°
3 «—π §√—Èß≈– 50 ‡ªÕ√å‡´πµå ¢Õßª√‘¡“µ√πÈ”∑—ÈßÀ¡¥

1Percent of total ditet
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2.4  —µ«å∑¥≈Õß ‰¥â·°à°ÿâß°ÿ≈“¥” Penaeus
monodon ®“°∫àÕ‡æ“–‡≈’È¬ß —µ«åπÈ”¢Õß»Ÿπ¬å«‘®—¬
‡∑§‚π‚≈¬’∑“ß∑–‡≈ ¢π“¥πÈ”Àπ—°µ—«ª√–¡“≥ 3-4 °√—¡
∑”°“√∑¥≈Õß∑’Ë√–¥—∫§«“¡Àπ“·πàπ¢Õß°ÿâß 40 µ—«µàÕµ√.¡.
°àÕπ∑”°“√∑¥≈Õßπ”°ÿâß¡“‡≈’È¬ßª√—∫ ¿“æ„Àâ§ÿâπ‡§¬°—∫
µŸâ∑¥≈Õßª√–¡“≥ 5 «—π

3. Õ“À“√∑¥≈Õß
     Õ“À“√∑’Ë„™â„π°“√∑¥≈Õß‡ªìπÕ“À“√Õ—¥‡¡Á¥ (practical
diet) Õ“À“√∑¥≈Õß¡’ 4  Ÿµ√ ∑”°“√‡ª≈’Ë¬π·ª≈ß
ª√‘¡“≥°≈â«¬ ·ªÑß “≈’ ·≈– “√‡Àπ’¬« °“√‡ª≈’Ë¬π·ª≈ß
ª√‘¡“≥°“√∑¥·∑π°≈â«¬, ·ªÑß “≈’ ·≈– “√‡Àπ’¬«„π

Õ“À“√°ÿâß°ÿ≈“¥”· ¥ß¥—ß Table 1 °≈â«¬∑’Ë„™â„π°“√
∑¥≈Õß‡ªìπ°≈â«¬πÈ”«â“∑’Ë¡’ ’‡À≈◊Õß π”°≈â«¬¡“À—Ëπ‡ªìπ
™‘Èπ‡≈Á° Ê Õ∫¥â«¬§«“¡√âÕπª√–¡“≥ 60 Õß»“‡´≈‡´’¬ 
®π·Àâß π‘∑·≈â«π”¡“∫¥„Àâ≈–‡Õ’¬¥√àÕπºß°≈â«¬ºà“π
µ–·°√ß¢π“¥ 0.5 ¡¡. °“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥°≈â«¬
®–‡ªìπª√‘¡“≥∑¥·∑π·ªÑß “≈’ √–¥—∫°“√∑¥·∑π¡’
3 √–¥—∫§◊Õ 0, 3 ·≈– 6 ‡ªÕ√å‡´πµå  à«π°“√
‡ª≈’Ë¬π·ª≈ßª√‘¡“≥ “√‡Àπ’¬«¡’ 2 √–¥—∫ §◊Õ 0 ·≈– 1
‡ªÕ√å‡´πµå  “√‡Àπ’¬«∑’Ë„™â„πÕ“À“√∑¥≈Õß‰¥â·°à sodium
alginate Õ“À“√·µà≈– Ÿµ√¡’√–¥—∫‚ª√µ’πª√–¡“≥ 35
‡ªÕ√å‡´πµå ·≈–‰¢¡—π„πÕ“À“√ª√–¡“≥ 3-4 ‡ªÕ√å‡´πµå
 à«πª√–°Õ∫Õ“À“√· ¥ß¥—ß Table 2

Table 2 Diet composition

1Banana powder, hot air dry
2100 g vitamin premix contains: Retinol, 1000000 IU; Cholecalciferol, 10000 IU; Tocopherol, 1000 mg; Menadione, 100 mg;
Thiamin, 50 mg; Riboflvin, 500 mg; Pyridoxine, 150 mg; Ascorbic acid, 1000 mg; Folate, 100 mg; DL-Methionine, 1603.8 mg
3100 g mineral premix contains: Calcium, 14.7 g; Phosphorus, 14.7 g; Iron, 201 mg; Copper, 362.1 mg; Zinc, 642.4 mg;
Manganese, 1006.2 mg; Cobolt, 10.5 mg; Iodine, 100 mg; Selenium, 6 mg
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4. °“√∑”Õ“À“√∑¥≈Õß
 à«πª√–°Õ∫Õ“À“√∑—ÈßÀ¡¥°àÕπ∑”°“√º ¡®–

∑”°“√√àÕπ«—µ∂ÿ¥‘∫ºà“πµ–·°√ßµ“¢à“¬¢π“¥µ“ 50 ¡¡.
Õ“À“√∑¥≈Õß∑”‚¥¬º ¡ à«πª√–°Õ∫Õ“À“√µ“¡
 —¥ à«π„π Table 2 º ¡«—µ∂ÿ¥‘∫Õ“À“√¥â«¬‡§√◊ËÕß
º ¡Õ“À“√‚¥¬‡√‘Ë¡®“°„ àª≈“ªÉπ, °“°∂—Ë«‡À≈◊Õß,
ª≈“À¡÷°ªÉπ ·≈–√”≈–‡Õ’¬¥ µ“¡≈”¥—∫ ®“°π—Èπ„ à·ªÑß
 “ ’ ·≈–°≈â«¬ºß º ¡„Àâ‡¢â“°—π·≈â«∑”°“√‡µ‘¡
«—µ∂ÿ¥‘∫ª√‘¡“≥πâÕ¬‰¥â·°à §Õ‡≈ ‡∑Õ√Õ≈, sodium
alginate, «‘µ“¡‘π√«¡ ·≈–·√à∏“µÿ√«¡ À≈—ß®“°π—Èπ®÷ß„ à
πÈ”¡—πª≈“ ‡¡◊ËÕº ¡«—µ∂ÿ¥‘∫Õ“À“√„Àâ‡¢â“°—πª√–¡“≥ 30 π“∑’
®“°π—Èπ®÷ß©’¥ ‡ª√å¬πÈ”®πÕ“À“√¡’≈—°…≥–‡ªï¬°·≈–
 “¡“√∂ªíôπ‡ªìπ°âÕπ‰¥â π”Õ“À“√∑’Ëº ¡‡√’¬∫√âÕ¬·≈â«
ÕÕ°®“°‡§√◊ËÕßº ¡Õ“À“√·≈â«π”‰ªÕ—¥‡¡Á¥Õ“À“√¥â«¬
‡§√◊ËÕßÕ—¥‡¡Á¥Õ“À“√ Õ“À“√∑’ËÕ—¥‡¡Á¥·≈â«®–¡’‡ âπºà“
»Ÿπ¬å°≈“ß¢Õß‡¡Á¥Õ“À“√ 2 ¡¡. ·≈–¡’§«“¡¬“«ª√–¡“≥
3 ¡¡. ‡¡◊ËÕÕ—¥Õ“À“√‡√’¬∫√âÕ¬·≈â«π”Õ“À“√∑’Ë‰¥âÕ∫„Àâ
·Àâß¥â«¬µŸâÕ∫≈¡√âÕπ∑”°“√Õ∫Õ“À“√∑’ËÕÿ≥À¿Ÿ¡‘ 60 Õß»“
‡´≈‡´’¬  ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß ‡¡◊ËÕ§√∫°”Àπ¥‡«≈“π”
Õ“À“√ÕÕ°¡“≈¥Õÿ≥À¿Ÿ¡‘„Àâ‰¥âÕÿ≥À¿Ÿ¡‘ÀâÕß ∑”°“√√àÕπ
‡»…Õ“À“√·≈–Õ“À“√∑’Ë®—∫µ—«°—π‡ªìπ°âÕπ¢π“¥„À≠àÕÕ°
‡¡◊ËÕ‰¥âÕ“À“√∑’Ëæ√âÕ¡∑¥≈Õß·≈â«π”Õ“À“√¡“∫√√®ÿ„π∂ÿß
 –Õ“¥·≈–ªî¥ π‘∑ °àÕπ∑”°“√ªî¥∂ÿß∑”°“√‰≈àÕ“°“»
ÕÕ°„ÀâÀ¡¥ ‡°Á∫√—°…“Õ“À“√∑¥≈Õß‰«â„πµŸâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘

-20 Õß»“‡´≈‡ ’́¬  ‰¡à„Àâ∂Ÿ°· ß ®π°√–∑—Ëßπ”ÕÕ°¡“
„™â∑¥≈Õß·≈–«‘‡§√“–Àå§ÿ≥¿“æÕ“À“√

5. °“√„ÀâÕ“À“√
®–„ÀâÕ“À“√∑¥≈Õßª√–¡“≥ 5 ‡ªÕ√å‡´πµå ¢ÕßπÈ”

Àπ—°°ÿâß ·≈–‡ª≈’Ë¬π·ª≈ßª√‘¡“≥Õ“À“√∑’Ë „Àâ°ÿâß∑ÿ°
2  —ª¥“Àå µ“¡°“√‡®√‘≠‡µ‘∫‚µ¢Õß°ÿâß∑¥≈Õß „ÀâÕ“À“√
«—π≈– 4 ‡«≈“ §◊Õ 06.00, 12.00, 18.00 ·≈– 22.00 π.

6. °“√‡°Á∫¢âÕ¡Ÿ≈
6.1 Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¢Õß°ÿâß∑¥≈Õß ∑”°“√

‡°Á∫¢âÕ¡Ÿ≈°“√‡®√‘≠‡µ‘∫‚µ¢Õß°ÿâß∑¥≈Õß∑ÿ° 14 «—π
‚¥¬∫—π∑÷°πÈ”Àπ—° ·≈–§«“¡¬“«

6.2 Õ—µ√“°“√√Õ¥¢Õß°ÿâß∑¥≈Õß µ√«® Õ∫
Õ—µ√“°“√√Õ¥¢Õß°ÿâß∑¥≈Õß∑ÿ° 14 «—π

6.3 §ÿ≥¿“æπÈ” ‡°Á∫¢âÕ¡Ÿ≈§ÿ≥¿“æπÈ” —ª¥“Àå≈–
2 §√—Èß ‚¥¬µ√«® Õ∫·Õ¡‚¡‡π’¬, ‰π‰µ√∑å, ‰π‡µ√∑ ·≈–
øÕ øÕ√— ≈–≈“¬πÈ” µ“¡«‘∏’¢Õß Strickland and
Parsons (1977) ·≈–µ√«® Õ∫§ÿ≥¿“æπÈ”∑—Ë«‰ª ‰¥â·°à
Õÿ≥À¿Ÿ¡‘, §«“¡‡§Á¡, ÕÕ°´‘‡®π∑’Ë≈–≈“¬πÈ”, alkalinity,
·≈– pH ‚¥¬°“√„™â‡§√◊ËÕß¡◊Õ‡©æ“–

6.4 µ√«® Õ∫§ÿ≥¿“æÕ“À“√∑¥≈Õß·≈–°≈â«¬
πÈ”«â“ ‚¥¬«‘∏’ proximate analysis (AOAC, 1980)
º≈°“√«‘‡§√“–Àå§ÿ≥¿“æÕ“À“√· ¥ß¥—ß Table 3

Table 3   Nutritional value of the experimental diets

1Mean+/S.D.
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6.5 ∑¥ Õ∫°“√§ßµ—«¢Õß‡¡Á¥Õ“À“√ ‚¥¬π”
Õ“À“√®“°™ÿ¥∑¥≈Õß∑’Ë 1 ·≈– 3 ®”π«π 100 °√—¡
¡“„ à„π∫’°‡°Õ√å∑’Ë∫√√®ÿπÈ”°≈—Ëπ 500 ¡≈. ∑”°“√µ√«® Õ∫
ª√‘¡“≥·Õ¡‚¡‡π’¬™—Ë«‚¡ß∑’Ë 0, 1, 2, 4, 8, 12 ·≈–
24 ™—Ë«‚¡ß (Strickland and Parsons, 1977)

7. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
7.1 µ√«® Õ∫º≈¢Õß°“√„™â°≈â«¬∑¥·∑π·ªÑß

 “≈’‚¥¬°“√µ√«® Õ∫§«“¡·µ°µà“ß¢ÕßÕ—µ√“°“√‡®√‘≠
‡µ‘∫‚µ, Õ—µ√“°“√√Õ¥¢Õß°ÿâß∑¥≈Õß ·≈–§ÿ≥¿“æπÈ”
√–À«à“ß™ÿ¥∑¥≈Õß„π°ÿâß™ÿ¥∑¥≈Õß∑’Ë 1, 3 ·≈– 4 ∑’Ë¡’
°“√‡ª≈’Ë¬π·ª≈ß√–¥—∫°“√∑¥·∑π°≈â«¬µàÕ·ªÑß “≈’
·µ°µà“ß°—π ¥â«¬«‘∏’«‘‡§√“–Àå§«“¡·ª√ª√«π (analysis of
variance) ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬
¢Õß™ÿ¥∑¥≈Õß‚¥¬«‘∏’ Duncanûs Multiple Range Test
∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95 ‡ªÕ√å‡´πµå (Cody and Smith,
1997)

7.2 µ√«® Õ∫º≈¢Õß°“√„™â°≈â«¬∑¥·∑π “√
‡Àπ’¬«‚¥¬µ√«® Õ∫§«“¡·µ°µà“ß¢ÕßÕ—µ√“°“√‡®√‘≠
‡µ‘∫‚µ, Õ—µ√“°“√√Õ¥¢Õß°ÿâß∑¥≈Õß ·≈–§ÿ≥¿“æπÈ”
√–À«à“ß™ÿ¥∑¥≈Õß„π™ÿ¥∑¥≈Õß∑’Ë 2 ·≈– 3 ∑’Ë¡’√–¥—∫
°“√∑¥·∑π°≈â«¬µàÕ·ªÑß “≈’‡∑à“°—π ·µà¡’°“√‡ª≈’Ë¬π·ª≈ß
ª√‘¡“≥ “√‡Àπ’¬« ¥â«¬«‘∏’ T-test ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ
95 ‡ªÕ√å‡´πµå (Cody and Smith, 1997)

º≈°“√∑¥≈Õß

º≈¢Õß°“√„™â°≈â«¬∑¥·∑π·ªÑß “≈’µàÕ°“√‡®√‘≠
‡µ‘∫‚µ¢Õß°ÿâß

º≈°“√„™â°≈â«¬∑¥·∑π·ªÑß “≈’„πÕ“À“√°ÿâß°ÿ≈“¥”
∑”°“√‡°Á∫¢âÕ¡Ÿ≈°“√‡®√‘≠‡µ‘∫‚µ∑ÿ° 14 «—π „π°ÿâß™ÿ¥
∑¥≈Õß∑’Ë 1, 3 ·≈– 4 ∑’Ë¡’Õ—µ√“°“√„™â°≈â«¬∑¥·∑π
·ªÑß “≈’‡∑à“°—∫ 0:15, 3:12 ·≈– 6:9 ‡ªÕ√å‡´πµå °ÿâß
∑¥≈Õß¡’≈—°…≥–°“√‡ª≈’Ë¬π·ª≈ß¢Õß°“√‡®√‘≠‡µ‘∫‚µ
¢Õß∑—ÈßπÈ”Àπ—°·≈–§«“¡¬“«· ¥ß√“¬≈–‡Õ’¬¥¥—ß Fig. 1
°ÿâß∑¥≈Õß¡’§à“Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“– (specific
growth rate) ¥â“ππÈ”Àπ—°·≈–§«“¡¬“«‡∑à“°—∫
0.54+0.14 ·≈– 0.18+0.03 ‡ªÕ√å‡´πµå µ“¡≈”¥—∫
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢ÕßπÈ”Àπ—°·≈–§«“¡¬“«
‡©≈’Ë¬¢Õß°ÿâßµ≈Õ¥√–¬–‡«≈“∑¥≈Õßæ∫«à“°ÿâß∑’Ë‰¥â√—∫
Õ“À“√∑’Ë¡’ à«πª√–°Õ∫¢Õß°≈â«¬∑¥·∑π·ªÑß “≈’ 3:12
‡ªÕ√å‡´πµå ¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¢ÕßπÈ”Àπ—°·≈–
§«“¡¬“«¡“°°«à“°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’Õ—µ√“°“√∑¥·∑π
°≈â«¬µàÕ·ªÑß “≈’‡∑à“°—∫  0:15 ·≈– 6:9 ‡ªÕ√å‡´πµå Õ¬à“ß
¡’π—¬ ”§—≠ (P<0.05) „π¢≥–∑’Ë°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’
Õ—µ√“°“√∑¥·∑π°≈â«¬µàÕ·ªÑß “≈’‡∑à“°—∫ 0:15 ·≈– 6:9
‡ªÕ√å‡´πµå ¡’πÈ”Àπ—°·≈–§«“¡¬“«‡©≈’Ë¬µ≈Õ¥°“√∑¥≈Õß
‰¡à·µ°µà“ß°—π (P>0.05) · ¥ß¥—ß Table 4

º≈¢Õß°“√„™â°≈â«¬∑¥·∑π “√‡Àπ’¬«µàÕ°“√‡®√‘≠
‡µ‘∫‚µ¢Õß°ÿâß

°“√„™â°≈â«¬∑¥·∑π “√‡Àπ’¬«„πÕ“À“√°ÿâß
°ÿ≈“¥” ∑”°“√‡°Á∫¢âÕ¡Ÿ≈°“√‡®√‘≠‡µ‘∫‚µ‚¥¬‡ª√’¬∫

‡∑’¬∫º≈¢Õß°“√„™â°≈â«¬∑¥·∑π “√‡Àπ’¬«„π°ÿâß™ÿ¥
∑¥≈Õß∑’Ë 2 ·≈–3 ∑’Ë¡’Õ—µ√“°“√„™â°≈â«¬∑¥·∑π·ªÑß “≈’
3:12 ‡∑à“°—π ·≈–„πÕ“À“√°ÿâß™ÿ¥∑¥≈Õß∑’Ë 2 ·≈– 3 ¡’
Õ—µ√“°“√„™â “√‡Àπ’¬« 1 ·≈– 0 ‡ªÕ√å‡´πµå µ“¡≈”¥—∫

Table 4 Average weight and length of shrimp fed diet containing 0:15, 3:12 and 6:9 banana
 per wheat flour ratio

* The same superscript letters in the same column are not significantly different at the 95% confidence level.


