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Abstract
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Effect of betaine on growth performance and resistance on Vibriosis in
white shrimp (Penaeus vannamei)
Songklanakarin J. Sci. Technol., 2007, 29(5) : 1275-1282

Effects of betaine fortified in the feed on growth performance and resistance to Vibriosis was
conducted in P. vannamei of average initial weight 2 gram. In the 6-week feeding trial different feed formulae
were tested. Formula 1 feed control was without betaine fortification while in formula 2 through 5 contained
betaine at 1.0, 2.0, 3.0 and 4.0 percent, respectively.  Determination of weight gain was carried out at 2 week
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Effect of betaine in white shrimp (P. vannamei)
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intervals. The results showed that there was no significant difference among treatments in survival, feed
conversion ratio or feed intake although average individual weight gain showed a difference with higher
weight gain in those given 4 percent fortified feed compared with control. A similar result was obtained for
specific growth rate, which was higher for 4 percent betaine than the control. The feed with 4 percent betaine
fortification resulted in the best performance on immune response while the best capacity to eliminate V.
harveyi in plasma was noted in the treatment with 3 percent betaine supplementation. In conclusion, betaine
has been shown to be effective in its application to enhance growth and immunity, and this might help
support the sustainability of the shrimp industry.
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º≈¢Õß∫’‡∑πµàÕ°“√‡®√‘≠‡µ‘∫‚µ ·≈–§«“¡µâ“π∑“π‚√§«‘∫√‘‚Õ„π°ÿâß¢“«πÈ”Àπ—°‡©≈’Ë¬ 2 °√—¡ ∑’Ë‰¥â√—∫Õ“À“√

∑¥≈Õß∑’Ë‰¡à‡ √‘¡∫’‡∑π ( Ÿµ√∑’Ë 1) ¢≥–∑’ËÕ“À“√∑¥≈Õß Ÿµ√∑’Ë 2-5 „ÀâÕ“À“√∑’Ë‡ √‘¡∫’‡∑π 1.0, 2.0, 3.0 ·≈– 4.0%

µ“¡≈”¥—∫ ‚¥¬ ÿà¡™—ËßπÈ”Àπ—°∑ÿ° 2  —ª¥“Àå ·≈–‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß„π‡«≈“ 6  —ª¥“Àå æ∫«à“ Õ—µ√“°“√√Õ¥µ“¬

Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ ·≈–ª√‘¡“≥Õ“À“√∑’Ë°ÿâß°‘π‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (p>0.05)  à«ππÈ”Àπ—°‡©≈’Ë¬

µàÕµ—«¢Õß°ÿâß¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘ (p<0.05) ‚¥¬πÈ”Àπ—°‡©≈’Ë¬µàÕµ—«¢Õß°ÿâß∑’Ë‰¥â√—∫∫’‡∑π 4%¡’§à“ Ÿß°«à“™ÿ¥§«∫§ÿ¡

‚¥¬¡’§à“ 12.23±0.14 °√—¡ ·≈– 11.36±0.43 °√—¡ µ“¡≈”¥—∫  ”À√—∫‡ªÕ√å‡´ÁπµåπÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß°ÿâß¡’§«“¡·µ°

µà“ß∑“ß ∂‘µ‘ (p<0.05) ‚¥¬πÈ”Àπ—°‡©≈’Ë¬µàÕµ—«¢Õß°ÿâß∑’Ë‰¥â√—∫∫’‡∑π 4% ¡’§à“ Ÿß°«à“™ÿ¥§«∫§ÿ¡ ‚¥¬¡’§à“ 440.33±9.07

·≈– 404.00±17.52 µ“¡≈”¥—∫ ·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“–¢Õß°ÿâß¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘ (p<0.05) ‚¥¬

πÈ”Àπ—°‡©≈’Ë¬µàÕµ—«¢Õß°ÿâß∑’Ë‰¥â√—∫∫’‡∑π 4% ¡’§à“ Ÿß°«à“™ÿ¥§«∫§ÿ¡ ‚¥¬¡’§à“ 4.01±0.06 ·≈– 3.85±0.08 µ“¡≈”¥—∫

 à«πº≈§«“¡µâ“π∑“π‚√§¢Õß°ÿâß∑’Ë‰¥â√—∫∫’‡∑π 4% ¡’·π«‚πâ¡∑’Ë®–µâ“π∑“π‚√§‰¥â¥’°«à“ Ÿµ√Õ“À“√°≈ÿà¡Õ◊Ëπ ·≈–§«“¡

 “¡“√∂„π°“√°”®—¥‡™◊ÈÕ Vibrio harveyi „ππÈ”‡≈◊Õ¥¢Õß°ÿâßæ∫«à“ °ÿâß∑’Ë‰¥â√—∫∫’‡∑π 3% ¡’§«“¡ “¡“√∂„π°“√°”®—¥

‡™◊ÈÕ‰¥â¥’°«à“°ÿâß„π™ÿ¥§«∫§ÿ¡ ‚¥¬¡’§à“ 0.04±0.01 ·≈– 1.33±0.26 (x10
4
 ‚§‚≈π’/¡≈.) µ“¡≈”¥—∫  º≈°“√»÷°…“

¥—ß°≈à“«· ¥ß„Àâ‡ÀÁπ«à“ “¡“√∂ª√–¬ÿ°µå„™â∫’‡∑π„π°“√‡≈’È¬ß°ÿâß ‡æ◊ËÕ°“√‡®√‘≠‡µ‘∫‚µ∑’Ë¥’·≈–¡’§«“¡µâ“π∑“π‚√§‰¥â

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ‡æ◊ËÕ™à«¬„ÀâÕÿµ “À°√√¡°“√‡≈’È¬ß°ÿâßÕ¬ŸàÕ¬à“ß¬—Ëß¬◊πµàÕ‰ª

ª√–™“°√¢Õß¡πÿ…¬å‚≈°¡’°“√‡æ‘Ë¡ª√‘¡“≥¡“°¢÷Èπµ“¡
≈”¥—∫ ∑”„Àâ¡’§«“¡µâÕß°“√∫√‘‚¿§Õ“À“√¡“°¢÷Èπ ´÷Ëß —µ«åπÈ”
‡ªìπ·À≈àßÕ“À“√∑’Ë¡’‚ª√µ’πª√‘¡“≥ Ÿß·≈–√“§“∂Ÿ°  àßº≈„Àâ¡’
§«“¡µâÕß°“√∫√‘‚¿§ —µ«åπÈ” Ÿß¢÷Èπ‡ªìπ‡ß“µ“¡µ—« °ÿâß¢“«‡ªìπ
°ÿâß∑’Ë¡’§«“¡ ”§—≠∑“ß‡»√…∞°‘®·≈–¡’°“√‡≈’È¬ßÕ¬à“ß·æ√àÀ≈“¬
‚¥¬‡©æ“–∫√‘‡«≥≈–µ‘πÕ‡¡√‘°“ Õ‡¡√‘°“„µâ·≈–À≈“¬ª√–‡∑»
„π∑«’ª‡Õ‡™’¬  ‚¥¬ª√–‡∑»‰∑¬‡√‘Ë¡¡’°“√‡≈’È¬ßµ—Èß·µà æ.».
2541 ·µà‡°…µ√°√ºŸâ‡≈’È¬ß°ÿâß‰¡à‰¥â„Àâ§«“¡ π„®¡“°‡À¡◊Õπ
°—∫°“√‡≈’È¬ß°ÿâß°ÿ≈“¥” Õ’°∑—Èßªí≠À“Õ’°ª√–°“√Àπ÷Ëß§◊Õ °ÿâß¢“«
·æâ “√‡§¡’‰¥âßà“¬ ‚¥¬‡¡◊ËÕ¡’°“√π” “√‡§¡’∑’Ë„™â°—∫°ÿâß°ÿ≈“¥”

¡“„™â°—∫°ÿâß¢“«®–°àÕ„Àâ‡°‘¥§«“¡‡ ’¬À“¬¡“° (¿‘≠‚≠, 2545)
πÕ°®“°π’È°“√®—¥°“√∑’Ë‰¡à‡À¡“– ¡Õ“® àßº≈µàÕ°“√‡®√‘≠
‡µ‘∫‚µ¢Õß°ÿâß¢“« ª√–°Õ∫°—∫°“√‡≈’È¬ß°ÿâß∑’Ë§«“¡Àπ“·πàπ
 Ÿß ¡—° àßº≈°√–∑∫µàÕ°“√‡®√‘≠‡µ‘∫‚µ∑’Ë≈¥≈ß ∑”„Àâµ‘¥‚√§
‰¥âßà“¬ ®÷ß¡’°“√π”¬“ªØ‘™’«π–·≈– “√‡§¡’µà“ßÊ ¡“„™â„π
√–∫∫°“√‡≈’È¬ß  àßº≈°√–∑∫µàÕ ‘Ëß·«¥≈âÕ¡·≈–‡°‘¥ªí≠À“
°“√µ°§â“ß¢Õß¬“ªØ‘™’«π–·≈– “√‡§¡’„π —µ«åπÈ”√«¡∂÷ß
·À≈àßπÈ”‰¥â„π∑’Ë ÿ¥ ∑—Èß¬—ß°àÕ„Àâ‡°‘¥ªí≠À“°“√¥◊ÈÕ¬“¢Õß‡™◊ÈÕ∑’Ë
°àÕ‚√§ ∑”„Àâ¬“°·°à°“√§«∫§ÿ¡·≈–°“√√—°…“‚√§„πÕπ“§µ

∫’‡∑π‡ªìπ “√ª√–°Õ∫™’«¿“æ∑’Ëæ∫§√—Èß·√°„πÀ—«∫’∑
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∏—™ππ∑å  æâπ¿—¬ ·≈–§≥–1277

(sugar beet) æ—π∏ÿå Beta vulgaris „π»µ«√√…∑’Ë 19 ·µà°Á
æ∫‰¥â„π —µ«å·≈–®ÿ≈‘π∑√’¬å (Rhodes and Hanson, 1993;
Zeisel et al., 2003) √«¡∑—Èß„πæ◊™∫“ß™π‘¥ (Blunden et
al., 1996; Blunden et al., 1999:; Adrian-Romero
and Blunden, 2001; Blunden et al., 2001; Blunden
et al., 2003; Blunden et al., 2005) ‚¥¬¡’™◊ËÕ‡√’¬°‰¥â
À≈“°À≈“¬ ‡™àπ trimethylglycine, N-trimethylglycine,
glycine betaine, glycocoll betaine, oxyneurine ·≈–
lycine ´÷Ëß‡ªìπ “√∑’Ë¡’°“√π”¡“º ¡„πÕ“À“√ —µ«å ‡æ◊ËÕ„Àâ
 —µ«å∫°·≈– —µ«åπÈ”„Àâ¡’°“√‡®√‘≠‡µ‘∫‚µ∑’Ë¥’¬‘Ëß¢÷Èπ ‚¥¬∫’‡∑π
¡’ ¡∫—µ‘„π°“√¥÷ß¥Ÿ¥°“√À“Õ“À“√¢Õß —µ«åπÈ” ‚¥¬ Coman
·≈–§≥– (1996) ‰¥â∑”°“√»÷°…“√–¥—∫§«“¡‡¢â¡¢âπ¢Õß
°√¥Õ–¡‘‚πº ¡·≈–°√¥Õ–¡‘‚π™π‘¥Õ◊ËπÊ (∑Õ√’π, ‡´Õ√’π,
‰Õ‚´≈Ÿ´’π, ‰°≈´’π, °≈Ÿµ“¡’π, Õ“√å®’π’π, Õ–≈“π’π), ∫’‡∑π
·≈– AMP (Adenosinemonophosphate) æ∫«à“ √–¥—∫
§«“¡‡¢â¡¢âπ¢Õß∫’‡∑π·≈–°√¥Õ–¡‘‚πº ¡∑’Ë√–¥—∫ Ÿß°«à“ 10-
2 M ∑”„Àâ°ÿâß°ÿ≈“¥”¡’§«“¡µâÕß°“√Õ“À“√‰¥â¡“°°«à“°≈ÿà¡
Õ◊Ëπ àßº≈„Àâ°ÿâß¡’°“√‡®√‘≠‡µ‘∫‚µ Ÿß¢÷Èπ   à«π Felix ·≈–
Sudharsan (2004) √“¬ß“π«à“°ÿâß°â“¡°√“¡∑’Ë‰¥â√—∫Õ“À“√
º ¡∫’‡∑π∑’Ë√–¥—∫ 0.5 °√—¡/°°. ‡ªìπ‡«≈“ 60 «—π ¡’
πÈ”Àπ—°‡©≈’Ë¬ Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“– ª√‘¡“≥Õ“À“√∑’Ë
°‘π Õ—µ√“√Õ¥µ“¬ Ÿß∑’Ë ÿ¥ (80%) ·≈–Õ—µ√“°“√‡ª≈’Ë¬π
Õ“À“√‡ªìπ‡π◊ÈÕµË”°«à“™ÿ¥§«∫§ÿ¡  à«π„π°“√∑¥≈Õß¢Õß Marja
·≈– Erkki (1993) ‰¥â„™â‰¥‡¡∑∏‘≈‰°≈´’π·≈–‰µ√‡¡∑∏‘≈
‰°≈´’π (Betaine) ‡ª√’¬∫‡∑’¬∫°“√µÕ∫ πÕß √–∫∫
¿Ÿ¡‘§ÿâ¡°—π„πª≈“·´≈¡Õπ‚¥¬©’¥‡™◊ÈÕ V. anguillarum ‡¢â“‰ª
À≈—ß‰¥â√—∫Õ“À“√ æ∫«à“√–∫∫¿Ÿ¡‘§ÿâ¡°—π·∫∫‰¡à®”‡æ“–
‡®“–®ß Ÿß¢÷Èπ°«à“™ÿ¥§«∫§ÿ¡

„π°“√»÷°…“§√—Èßπ’È‡æ◊ËÕª√–¬ÿ°µå„™â∫’‡∑π„πÕÿµ “À-
°√√¡Õ“À“√°ÿâß¢“«∑’Ë„™â„π°“√°√–µÿâπ§«“¡µâÕß°“√Õ“À“√·≈–
§«“¡µâ“π∑“π‚√§·∫§∑’‡√’¬ ´÷Ëß‡ªìπ·π«∑“ßÀπ÷Ëß∑’Ë®–™à«¬≈¥
ªí≠À“°“√„™â “√‡§¡’·≈–¬“ªØ‘™’«π–„π°“√‡æ“–‡≈’È¬ß°ÿâß≈ß‰¥â
Õ’°∑—Èß‡ªìπ°“√√—°…“ ‘Ëß·«¥≈âÕ¡„π∏√√¡™“µ‘·≈–¡’§«“¡
ª≈Õ¥¿—¬µàÕºŸâ∫√‘‚¿§‰¥âÕ’°¥â«¬  πÕ°®“°π’È¬—ß‡ªìπ°“√‡æ‘Ë¡
§ÿ≥¿“æ¢ÕßÕ“À“√°ÿâß·≈–∑”„ÀâÕÿµ “À°√√¡Õ“À“√‡°‘¥°“√
¢¬“¬µ—«¡“°¬‘Ëß¢÷Èπ ´÷Ëß‡ªìπ°“√ àßº≈„Àâ°“√‡≈’È¬ß°ÿâß¡’§«“¡
¬—Ëß¬◊πµàÕ‰ª„πÕπ“§µ

Õÿª°√≥å·≈–«‘∏’°“√

1. °ÿâß∑¥≈Õß

‡µ√’¬¡°ÿâß∑¥≈Õß∑’Ëª√“»®“°‡™◊ÈÕ‰«√— ·≈–‡‡∫§∑’‡√’¬
‚¥¬„™â°ÿâß¢“««“π“‰¡Õ“¬ÿ 35-45 «—π (πÈ”Àπ—°ª√–¡“≥ 2-3
°√—¡) ®”π«π 3,000 µ—« π”¡“æ—°„π°√–™—ß°àÕππ”¡“§—¥
¢π“¥·≈–∑”°“√™—ËßπÈ”Àπ—°°ÿâß‡√‘Ë¡µâπ„Àâ¡’πÈ”Àπ—°°ÿâß‡√‘Ë¡µâπ
2-3 °√—¡ ®”π«π 50 µ—«/°√–™—ß ®”π«π 20 °√–™—ß ‡≈’È¬ß„π
°√–™—ß∑¥≈Õß·≈–„ÀâÕ“À“√„π™ÿ¥§«∫§ÿ¡‡ªìπ‡«≈“ 1  —ª¥“Àå
‡æ◊ËÕ„Àâ —µ«å∑¥≈Õß§ÿâπ‡§¬°—∫ ¿“æ·«¥≈âÕ¡ §ÿ≥¿“æπÈ”„π
∫àÕ∑’Ë„™â¡’§à“§«“¡‡ªìπ¥à“ß (alkalinity) ‡∑à“°—∫ 80-120 ppm
·≈–æ’‡Õ™Õ¬Ÿà„π™à«ß 7.5-8.5

2. ™ÿ¥°“√∑¥≈Õß

„™â°√–™—ß¢π“¥ 1x1x1.5 ‡¡µ√ ‚¥¬·¢«π°√–™—ß„π
∫àÕ¥‘π∑’Ë¡’§«“¡≈÷°ª√–¡“≥ 1.7 ‡¡µ√ ´÷Ëß‡≈’È¬ß∑’Ë§«“¡‡§Á¡
10 ppt ·∫àß™ÿ¥°“√∑¥≈Õß‡ªìπ 5 ™ÿ¥°“√∑¥≈ÕßÊ ≈– 4 ´È”
‚¥¬·µà≈–´È”®–„™â°ÿâß®”π«π 50 µ—« ‚¥¬‡©≈’Ë¬πÈ”Àπ—°¢Õß°ÿâß
µàÕ°√–™—ß„Àâ‡∑à“°—π∑ÿ°°√–™—ß ·≈–¡’°“√„ÀâÕ“°“»‚¥¬„™â„∫
æ—¥µ’πÈ”„π∫àÕµ≈Õ¥√–¬–‡«≈“°“√‡≈’È¬ßæ√âÕ¡°—∫„ÀâÕ“À“√«—π
≈– 4 §√—Èß§√—Èß≈– 3 ∂÷ß 4 ‡ªÕ√å‡´Áπµå¢ÕßπÈ”Àπ—°µ—« ‡ªìπ
√–¬–‡«≈“ 6  —ª¥“Àå

3. Õ“À“√∑¥≈Õß

„π°“√∑¥≈Õßπ’È„™âÕ“À“√ ”À√—∫‡≈’È¬ß°ÿâß∑—ÈßÀ¡¥ 5  Ÿµ√
·µ°µà“ß°—πµ“¡√–¥—∫§«“¡‡¢â¡¢âπ¢Õß∫’‡∑π  ‚¥¬§”π«≥
 Ÿµ√Õ“À“√„Àâ¡’√–¥—∫§ÿ≥§à“∑“ß‚¿™π“°“√‡∑à“°—π∑ÿ°™ÿ¥°“√
∑¥≈Õß ·µà≈– Ÿµ√¡’√–¥—∫‚ª√µ’π 32% ‰¢¡—π 8% ‡∂â“ 6%
§«“¡™◊Èπ 7% æ≈—ßß“πª√–¡“≥ 370 °‘‚≈·§≈Õ√’µàÕ 100
°√—¡ ‚¥¬¡’§«“¡·µ°µà“ß¢Õß∫’‡∑π 4 √–¥—∫§◊Õ 1, 2, 3 ·≈–
4% ·≈–√«¡™ÿ¥§«∫§ÿ¡∑’Ë‰¡à‰¥âº ¡∫’‡∑π ´÷Ëß∫’‡∑π‰¥â√—∫
§«“¡Õπÿ‡§√“–Àå®“°∫√‘…—∑¬Ÿ‚√‡∑§ π‘«µ√‘™—Ëπ ®”°—¥ ª√–‡∑»
‰∑¬ „™â·ªÑß “≈’‡ªìπµ—«‡®◊Õ®“ß‡æ◊ËÕ„Àâ∫’‡∑π°√–®“¬µ—«‰¥â¥’
·≈–„Àâ·µà≈– Ÿµ√¡’√–¥—∫§«“¡‡¢â¡¢âπµ“¡∑’Ë§”π«≥‰«â ®“°
π—Èπº ¡·√à∏“µÿº ¡ «‘µ“¡‘πº ¡ ·ªÑß “≈’ ·≈–∫’‡∑π µ“¡∑’Ë
§”π«≥‰«â·µà≈– Ÿµ√Õ“À“√„π∂ÿßæ≈“ µ‘°„  º ¡„Àâ‡¢â“°—π
·≈â«º ¡√«¡‡¢â“°—∫«—µ∂ÿ¥‘∫Õ“À“√Õ◊ËπÊ ∑’Ë™—Ëß‰«âµ“¡ Ÿµ√
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Ponpai, T., et al.

(Table 1) „π‡§√◊ËÕßº ¡Õ“À“√®π‡¢â“°—π¥’ À≈—ß®“°π—Èππ”
¡“Õ—¥‡¡Á¥Õ“À“√·≈â«π”¡“π÷Ëß 5 π“∑’ °àÕππ”‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘
60oC ®π·Àâß¥’ ‡°Á∫√—°…“„πµŸâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ 4oC

4. °“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

«‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬„™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π
ANOVA ·∫∫ CRD ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß
§à“‡©≈’Ë¬¥â«¬ Duncan's Multiple Range Test (Steel
and Torrie, 1980) ™—ËßπÈ”Àπ—°∑ÿ° 2  —ª¥“Àå ‡ªìπ√–¬–‡«≈“
6  —ª¥“Àå ‚¥¬π”°ÿâß∑—ÈßÀ¡¥¢Õß·µà≈–°√–™—ß¡“™—ËßπÈ”Àπ—°
æ√âÕ¡∑—Èß —ß‡°µæƒµ‘°√√¡°“√°‘πÕ“À“√ ®“°π—Èπ‡°Á∫√«∫√«¡
¢âÕ¡Ÿ≈·≈–∑”°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈°“√‡®√‘≠‡µ‘∫‚µ ¥—ßπ’È

4.1 Õ—µ√“√Õ¥ (%) µ“¡«‘∏’°“√¢Õß Felix ·≈–
Sudharsan (2004)

= ®”π«π°ÿâß‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß x 100
      ®”π«π°ÿâß∑’Ë‡√‘Ë¡∑¥≈Õß

4.2 Õ—µ√“°“√·≈°‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ (food
conversion rate: FCR) µ“¡«‘∏’°“√¢Õß Felix ·≈–
Sudharsan (2004)

= ®”π«πÕ“À“√∑’Ë„Àâ‰ª∑—ÈßÀ¡¥ (°√—¡)
     πÈ”Àπ—°°ÿâß∑’Ë‡æ‘Ë¡¢÷Èπ (°√—¡)

4.3 Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“– (specific growth
rate: SGR) µ“¡«‘∏’°“√¢Õß Ziaei-Nejad ·≈–§≥– (2006)

= (ln πÈ”Àπ—° ÿ¥∑â“¬-ln πÈ”Àπ—°‡√‘Ë¡µâπ) x 100
  ‡«≈“ («—π)

4.4 πÈ”Àπ—°°ÿâß∑’Ë‡æ‘Ë¡‡©≈’Ë¬µàÕµ—« (‡ªÕ√å‡´Áπµå weight
gain) µ“¡«‘∏’°“√¢Õß Tapia-Salazar ·≈–§≥– (2004)

= (πÈ”Àπ—°°ÿâß ÿ¥∑â“¬-πÈ”Àπ—°°ÿâß‡√‘Ë¡µâπ) x 100
     πÈ”Àπ—°°ÿâß‡√‘Ë¡µâπ

4.5 ª√‘¡“≥Õ“À“√∑’Ë°ÿâß°‘π (°√—¡/µ—«/«—π)
= πÈ”Àπ—°Õ“À“√∑’Ë°ÿâß°‘π∑—ÈßÀ¡¥/®”π«π°ÿâß‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß

‡«≈“ («—π)

5. °“√»÷°…“º≈¢Õß∫’‡∑πµàÕ§«“¡µâ“π∑“π‚√§ Vibriosis

»÷°…“§«“¡µâ“π∑“π‚√§·∫§∑’‡√’¬‡√◊Õß· ßµ“¡«‘∏’
°“√¢Õß¡–≈‘ ·≈–§≥– (2543) ‚¥¬∑”°“√©’¥‡™◊ÈÕ V. harveyi
∫√‘ ÿ∑∏‘Ï∑’Ë¡’Õ“¬ÿ 24 ™—Ë«‚¡ß ª√‘¡“≥§«“¡‡¢â¡¢âπ 107 ‚§‚≈π’/
¡≈. ‡¢â“°ÿâß∑¥≈Õß∫√‘‡«≥°≈â“¡‡π◊ÈÕª≈âÕß∑’Ë 6 µ—«≈– 0.1 ¡≈.

Table 1. Composition of the test diet

Diet
    Raw material (g / kg-1)

1 2 3 4 5

Fish meal 150 150 150 150 150
Squid meal 50 50 50 50 50
Wheat gluten 30 30 30 30 30
Soybean meal 260 260 260 260 260
Wheat flour 385 375 365 355 345
Fish oil 40 40 40 40 40
Lecitin 10 10 10 10 10
Vitamin and mineral mixtures1 25 25 25 25 25
Rice flour 50 50 50 50 50
Betaine 0 10 20 30 40
Total 1000 1000 1000 1000 1000

1 Vitamin and mineral mixture supplemented per kilogram feed: Thiamine (B
1
) 10 mg;

Riboflavin (B
2
) 20 mg; Pyridoxine (B

6
) 10 mg; Cyanocobalamin (B

12
) 2 mg; Retinal (A)

4,000 IU, Cholecalciferol (D
3
) 2,000 IU; Menadione sodium bisulfite (K

3
) 80 mg; Folic acid

5 mg; Calcium pantothenate 40 mg; Inositol 400 mg; Niacin 150 mg; DL-alpha-tocopherol
(E) 50 IU; Choline chloride 6,000 mg; Ascorbic acid (C) 500 mg; Biotin 1 mg; NaCI 0.25 g;
MgCO

3
 3.75 g; FeSO

4
 0.72 g; (CH

3
COO)

2
 Ca.5H

2
O 0.88 g; ZnSO

4
.7H

2
O 0.088 g; MnSO

4
.

4H
2
O 0.040 g; CuSO

4
.5H

2
O 0.008 g; CoCl

2
.6H

2
O 0.00025 g; KIO

3
.6H

2
O 0.00075 g



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 29 ©∫—∫∑’Ë 5 °.¬. - µ.§. 2550
º≈¢Õß∫’‡∑π„π°ÿâß¢“« (P. vannamei)

∏—™ππ∑å  æâπ¿—¬ ·≈–§≥–1279

™ÿ¥°“√∑¥≈Õß≈– 10 µ—« (4 ´È”) ∫—π∑÷°°“√µ“¬¢Õß°ÿâß„π
·µà≈–™ÿ¥°“√∑¥≈ÕßÀ≈—ß®“°©’¥‡™◊ÈÕ‡ªìπ√–¬–‡«≈“ 14 «—π

6. §«“¡ “¡“√∂„π°“√°”®—¥‡™◊ÈÕ·∫§∑’‡√’¬¢ÕßπÈ”‡≈◊Õ¥

(clearance ability of bacteria)

‡µ√’¬¡ “√≈–≈“¬‡™◊ÈÕ·∫§∑’‡√’¬ ‚¥¬π”‡™◊ÈÕ V. harveyi
∑’Ë·¬°∫√‘ ÿ∑∏‘Ïπ”¡“‡≈’È¬ß∫πÕ“À“√ TSA º ¡‡°≈◊Õ 1.5%
∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35oC ‡ªìπ‡«≈“ 18 ™—Ë«‚¡ß π”‡™◊ÈÕ¡“≈–≈“¬
„ππÈ”‡°≈◊Õª≈Õ¥‡™◊ÈÕ 1.5% ·≈–«—¥§«“¡∑÷∫· ß∑’Ë§«“¡¬“«
§≈◊Ëπ 640 π“‚π‡¡µ√ „Àâ‰¥â§à“°“√¥Ÿ¥°≈◊π· ßª√–¡“≥ 0.07-
0.09 π”‰ª‡æ“–∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ TSA º ¡‡°≈◊Õ 1.5%
‚¥¬«‘∏’°“√ drop plating ª√‘¡“≥ 20 ‰¡‚§√≈‘µ√ ‡æ◊ËÕπ—∫
®”π«π‡´≈≈å‡√‘Ë¡µâπ  ·≈â«π” “√≈–≈“¬∑’Ë‡µ√’¬¡‰¥â©’¥‡¢â“
∫√‘‡«≥°≈â“¡‡π◊ÈÕª≈âÕß∑’Ë 6 µ—«≈– 0.1 ¡≈. À≈—ß®“°©’¥‡™◊ÈÕ
‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß ∑”°“√¥Ÿ¥‡≈◊Õ¥∫√‘‡«≥‚§π¢“‡¥‘π§Ÿà∑’Ë 3
®“°°ÿâß∑¥≈Õßµ—«≈–ª√–¡“≥ 0.2 ¡≈. ·≈–∑”°“√‡®◊Õ®“ß
‡≈◊Õ¥°ÿâß·µà≈–µ—«¥â«¬ “√≈–≈“¬‡°≈◊Õ 1.5% ‡ªìπ 1/2 1/4
·≈– 1/8 ‡∑à“ ·≈â«π”¡“π—∫ª√‘¡“≥‡™◊ÈÕ·∫§∑’‡√’¬µ“¡«‘∏’¢â“ß
µâπ §«“¡‡¢â¡¢âπ≈– 2 ´È” ·≈–π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35oC
‡ªìπ‡«≈“ 18 ™—Ë«‚¡ß π—∫ª√‘¡“≥‡™◊ÈÕ∑’Ë‡®√‘≠∫πÕ“À“√‡≈’È¬ß
‡™◊ÈÕ‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡·≈–ª√‘¡“≥‡™◊ÈÕ‡√‘Ë¡µâπ∑’Ëπ—∫‰¥â µ“¡
«‘∏’°“√¢Õß °‘®°“√ ·≈–§≥– (2543)

º≈°“√∑¥≈Õß

1. °“√‡®√‘≠‡µ‘∫‚µ·≈–Õ—µ√“°“√√Õ¥µ“¬¢Õß°ÿâß¢“«

1.1 πÈ”Àπ—°‡©≈’Ë¬µàÕµ—«

πÈ”Àπ—°‡©≈’Ë¬µàÕµ—«¢Õß°ÿâß¢“«∑’Ë‰¥â√—∫Õ“À“√º ¡
∫’‡∑π∑—Èß 5  Ÿµ√ µ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß 6  —ª¥“Àå æ∫
«à“°ÿâß¢“«¡’πÈ”Àπ—°‡©≈’Ë¬µàÕµ—«‡æ‘Ë¡ Ÿß¢÷Èπµ“¡√–¬–‡«≈“°“√
∑¥≈Õß (Table 2) °ÿâß¢“«‡√‘Ë¡µâπ°“√∑¥≈Õß∂÷ß —ª¥“Àå∑’Ë 4
¡’πÈ”Àπ—°‡©≈’Ë¬µàÕµ—«‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (p>0.05)
·≈–„π —ª¥“Àå∑’Ë 6 æ∫«à“°ÿâß¢“«∑’Ë‰¥â√—∫∫’‡∑π 4 ‡ªÕ√å‡´πµå
¡’πÈ”Àπ—°‡©≈’Ë¬µàÕµ—« Ÿß∑’Ë ÿ¥ (12.23±0.14 °√—¡) ·µ°µà“ß
®“°™ÿ¥§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05)

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

®”‡æ“– Õ—µ√“°“√√Õ¥µ“¬ Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ

ª√‘¡“≥Õ“À“√∑’Ë°ÿâß°‘π

§à“πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“–
Õ—µ√“°“√√Õ¥µ“¬  Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ  ·≈–
ª√‘¡“≥Õ“À“√∑’Ë°ÿâß°‘π (Table 3) ¢Õß°ÿâß¢“«∑’Ë‰¥â√—∫Õ“À“√
º ¡∫’‡∑π 4% ∑’Ë√–¬–‡«≈“ 6  —ª¥“Àå æ∫«à“§à“πÈ”Àπ—°∑’Ë
‡æ‘Ë¡¢÷Èπ ·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“– ¡’§«“¡·µ°µà“ß
Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) ‡¡◊ËÕ‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡ ‚¥¬¡’§à“
440.33±9.0 ‡ªÕ√å‡´πµå ·≈– 4.01±0.06 ‡ªÕ√å‡´πµå/«—π
‡∑’¬∫°—∫  404.00±17.52  ‡ªÕ√å‡´πµå  ·≈–  3.85±0.08
‡ªÕ√å‡´πµå/«—π µ“¡≈”¥—∫ ·µà„π à«π¢ÕßÕ—µ√“°“√√Õ¥µ“¬
Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ ·≈–ª√‘¡“≥Õ“À“√∑’Ë°ÿâß°‘π
‰¡à¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘ (p>0.05) °—∫°ÿâß¢“«∑’Ë‰¥â√—∫
Õ“À“√„π™ÿ¥§«∫§ÿ¡ ‚¥¬¡’§à“ 98.00±3.46 ‡ªÕ√å‡´πµå 1.83
±0.08 ·≈– 0.43±0.01 °√—¡/µ—«/«—π ‡∑’¬∫°—∫ 98.67±1.15
‡ªÕ√å‡´πµå 1.79±0.09 ·≈– 0.39±0.02 °√—¡/µ—«/«—π µ“¡
≈”¥—∫

1.3 º≈¢Õß∫’‡∑πµàÕ§«“¡µâ“π∑“π‚√§«‘∫√‘‚Õ

·≈–§«“¡ “¡“√∂„π°“√°”®—¥‡™◊ÈÕ·∫§∑’‡√’¬„ππÈ”‡≈◊Õ¥

(clearance ability of bacteria)

º≈¢Õß∫’‡∑πµàÕ§«“¡µâ“π∑“π‚√§«‘∫√‘‚Õ°—∫°ÿâß
¢“«∑’Ë‰¥â√—∫Õ“À“√∑’Ë·µ°µà“ß°—π 5  Ÿµ√ ‡ªìπ√–¬–‡«≈“ 13 «—π
(Table 4) æ∫«à“ Õ—µ√“°“√√Õ¥µ“¬¢Õß°ÿâß¢“«Õ¬Ÿà„π™à«ß
23.33±15.27 - 56.67±11.55 ‡ªÕ√å‡´πµå ·µà‰¡àæ∫§«“¡
·µ°µà“ß°—π∑“ß ∂‘µ‘ (p>0.05) ‚¥¬Õ—µ√“°“√√Õ¥µ“¬¢Õß°ÿâß
¢“«∑’Ë‰¥â√—∫Õ“À“√∑’Ëº ¡∫’‡∑π 4 ‡ªÕ√å‡´πµå ¡’·π«‚πâ¡∑’Ë®–
¡’§«“¡µâ“π∑“π‚√§‰¥â¥’°«à“™ÿ¥°“√∑¥≈ÕßÕ◊Ëπ  à«π§«“¡
 “¡“√∂„π°“√°”®—¥‡™◊ÈÕ·∫§∑’‡√’¬„ππÈ”‡≈◊Õ¥¢Õß°ÿâß¢“«∑’Ë‰¥â
√—∫Õ“À“√∑’Ë·µ°µà“ß°—π 5  Ÿµ√ ‡ªìπ√–¬–‡«≈“ 3 ™—Ë«‚¡ß æ∫
«à“ª√‘¡“≥‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë©’¥‡¢â“µ—«°ÿâß≈¥≈ß¿“¬„π‡«≈“ 3
™—Ë«‚¡ß ®“°ª√‘¡“≥‡™◊ÈÕ·∫§∑’‡√’¬‡√‘Ë¡µâπ 6.1x106 ‚§‚≈π’/
¡≈.‚¥¬®–≈¥≈ßÕ¬Ÿà„π™à«ß 0.04±0.01 - 2.70±1.40 (x104

‚§‚≈π’/¡≈.) (Table 4) ÷́Ëßæ∫«à“°ÿâß∑’Ë‰¥â√—∫Õ“À“√º ¡∫’‡∑π
3 ‡ªÕ√å‡´πµå ¡’ª√– ‘∑∏‘¿“æ„π°“√°”®—¥‡™◊ÈÕ·∫§∑’‡√’¬¥’°«à“
°ÿâß∑’Ë‰¥â√—∫Õ“À“√™ÿ¥§«∫§ÿ¡ §◊Õ 0.04±0.01 (x104 ‚§‚≈π’/
¡≈.) ·≈– 2.70±1.40 (x104 ‚§‚≈π’/¡≈.) µ“¡≈”¥—∫

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß

®“°°“√»÷°…“°“√‡®√‘≠‡µ‘∫‚µ ·≈–§«“¡µâ“π∑“π‚√§
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Table 4. Disease resistance and clearance ability of bacteria in
white shrimp1

  Treatment Disease resistance Clearance ability of
(%survival) bacteria (x104 CFU/ml)

1. Control 23.33±15.27a 1.33±0.26b

2. Betaine 1% 36.67±20.81a 2.70±1.40c

3. Betaine 2% 50.00±10.00a  0.37±0.35ab

4. Betaine 3% 43.33±30.55a 0.04±0.01a

5. Betaine 4% 56.67±11.55a 0.23±0.19ab

1 Mean ± standard deviation of 4 replications.
Mean within each column not sharing a common superscript are
significantly different (p<0.05)

Table 2. Growth performance of white shrimp fed test diet
supplemented with betaine1

Period (Weeks)
  Treatment

0 2 4 6

1. Control 2.25±0.01 a 5.09±0.26 a 8.65±0.55 a 11.36±0.43 a

2. Betaine 1% 2.25±0.01 a 5.66±0.32 a 9.21±0.32 a  11.83±0.11 ab

3. Betaine 2% 2.26±0.01 a 5.44±0.37 a 8.58±0.29 a  11.73±0.94 ab

4. Betaine 3% 2.24±0.01 a 5.37±0.52 a 9.04±0.59 a  11.79±0.55 ab

5. Betaine 4% 2.25±0.01 a 5.36±0.23 a 8.64±0.91 a 12.23±0.14 b

1 Mean ± standard deviation of 4 replications.
Mean within each column not sharing a common superscript are significantly
different (p<0.05)

Table 3. Weight gain (%), specific growth rate, survival rate, feed conversion ratio and feed
consumption of white shrimp fed test diet for 6 weeks1

  Treatment Weight gain Specific growth Survival rate Feed conversion Feed consumption
(%) rate (% / day) (%) ratio (g/shrimp/day)

1. Control   404.00±17.52a 3.85±0.08a 98.67±1.15a 1.79±0.09a 0.39±0.02a

2. Betaine 1%  420.00±5.29ab  3.92±0.03ab 94.67±7.57a 1.85±0.18a 0.42±0.04a

3. Betaine 2%  420.00±2.65ab  3.91±0.02ab 99.33±1.15a 1.75±0.09a 0.39±0.02a

4. Betaine 3%    425.00±24.02ab  3.94±0.11ab 98.00±2.00a 1.77±0.14a 0.40±0.03a

5. Betaine 4% 440.33±9.07b 4.01±0.06b 98.00±3.46a 1.83±0.08a 0.43±0.01a

1 Mean ± standard deviation of 4 replications.
Mean within each column not sharing a common superscript are significantly different (p<0.05)

·∫§∑’‡√’¬„π°ÿâß¢“« ‚¥¬„™âÕ“À“√∑’Ë·µ°µà“ß°—π 5  Ÿµ√ ‡ªìπ
√–¬–‡«≈“ 6  —ª¥“Àå æ∫«à“ ‡¡◊ËÕ‡√‘Ë¡∑”°“√∑¥≈ÕßπÈ”Àπ—°
‡©≈’Ë¬µàÕµ—«‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (p>0.05) Õ¬Ÿà„π

™à«ß 2.24±0.01 - 2.26±0.01 °√—¡ ·≈–„π —ª¥“Àå∑’Ë 6 æ∫
«à“°ÿâß¢“«∑’Ë‰¥â√—∫∫’‡∑π 4 ‡ªÕ√å‡´πµå¡’πÈ”Àπ—°‡©≈’Ë¬/µ—« Ÿß∑’Ë ÿ¥
(12.23±0.14) ·≈–¡’§«“¡·µ°µà“ß°—∫™ÿ¥§«∫§ÿ¡ (p<0.05)
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