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∫∑§—¥¬àÕ: °“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß°“√‡ √‘¡‡ª≈◊Õ°°ÿâßªÉπ„πÕ“À“√ µàÕ ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ

§ÿ≥¿“æ´“° ·≈–°“√µÕ∫ πÕß¿Ÿ¡‘§ÿâ¡°—π¢Õß‰°à‡π◊ÈÕ ‚¥¬„™â‰°à‡π◊ÈÕ‡æ»ºŸâÕ“¬ÿ 1 «—π ®”π«π 400 µ—« ·∫àßÕÕ°‡ªìπ 5 °≈ÿà¡Ê

≈– 4 ´È”Ê ≈– 20 µ—«  ÿà¡‰°à·µà≈–°≈ÿà¡„Àâ‰¥â√—∫Õ“À“√∑¥≈Õß∑’Ë¡’°“√‡ √‘¡‡ª≈◊Õ°°ÿâßªÉπ∑’Ë√–¥—∫ 0, 5, 10, 15 ·≈– 20%

µ“¡≈”¥—∫ „ÀâÕ“À“√·≈–πÈ”Õ¬à“ß‡µÁ¡∑’Ëµ≈Õ¥√–¬–°“√∑¥≈Õß ®“°°“√»÷°…“æ∫«à“°“√‡ √‘¡‡ª≈◊Õ°°ÿâßªÉπ„πÕ“À“√

‰°à‡π◊ÈÕ “¡“√∂„™â‰¥â∂÷ß√–¥—∫ 15% ‚¥¬‰¡à àßº≈°√–∑∫µàÕ ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ  à«πª√–°Õ∫´“° ·≈– ’¢Õß‡π◊ÈÕ

(P>0.05) πÕ°®“°π—Èπ¬—ß “¡“√∂≈¥ª√‘¡“≥¬Ÿ‡√’¬‰π‚µ√‡®π„π‡≈◊Õ¥ ‡æ‘Ë¡ª√‘¡“≥‰≈‚´‰´¡å ·≈–‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‚¡‚π —́¬µå

„π‰°à‡π◊ÈÕ∑’ËÕ“¬ÿ 21 «—π ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ (P<0.05) „π¢≥–∑’Ë°“√„™â‡ª≈◊Õ°°ÿâßªÉπ∑’Ë√–¥—∫ 20%  àßº≈„Àâ

 ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‰°à‡π◊ÈÕ≈¥≈ß ¥—ßπ—Èπ°“√„™â‡ª≈◊Õ°°ÿâßªÉπ‡æ◊ËÕ„™â‡ªìπ«—µ∂ÿ¥‘∫·À≈àß‚ª√µ’π„πÕ“À“√‰°à‡π◊ÈÕ

∑’Ë‡À¡“– ¡§«√„™â∑’Ë√–¥—∫ 15%

§” ”§—≠: ‡ª≈◊Õ°°ÿâßªÉπ, ‰°à‡π◊ÈÕ,  ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ, §ÿ≥¿“æ´“°, ¿Ÿ¡‘§ÿâ¡°—π

ABSTRACT: The objective of this study was to determine the effect of dietary shrimp meal supplementation on
growth performance, carcass quality, and immune response of broilers. A total of 400 day-old male broilers were
randomly allocated to 5 dietary treatments with 4 replicates of 20 chicks each. The experimental diets consisted of
diets supplemented with shrimp meal at the levels of 0, 5, 10, 15 and 20%, respectively. The broilers were given
access to feed and water ad libitum throughout the study. The results showed that diets supplemented with 15% of
shrimp meal had no significantly effect on growth performance, carcass composition and meat colors (P>0.05).
Moreover, blood urea nitrogen was decreased, whereas lysozyme content and monocyte were increased as increasing
of dietary shrimp meal at 21-day-old broilers compared with the control diet (P<0.05). However, shrimp meal
supplementation in diets up to 20% showed the negative effect on the growth performance (P<0.05). In conclusion,
it is suggested that shrimp meal can be used as a protein source in broiler diets up to 15% in the diet.
Keywords: shrimp meal, broiler, growth performance, carcass quality, immune
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∫∑π”

ª√–‡∑»‰∑¬‡ªìπª√–‡∑»∑’Ë¡’°“√º≈‘µ·≈– àßÕÕ°

°ÿâß·™à·¢Áß√“¬„À≠à¢Õß‚≈° §‘¥‡ªìπ 26% ¢Õßª√‘¡“≥

º≈º≈‘µ‚≈° ( ”π—°ß“π àß‡ √‘¡°“√§â“ ‘π§â“‡°…µ√

°√¡°“√§â“¿“¬„π, 2550) ‚¥¬°ÿâß∑’Ëº≈‘µ‰¥â à«π„À≠à

∂Ÿ° àßÕÕ°‰ª®”Àπà“¬¬—ßµà“ßª√–‡∑»„π√Ÿª¢Õß°ÿâß ¥

·™à·¢Áß ´÷Ëß®–¡’ à«π¢Õß‡»…‡À≈◊Õ§◊Õ‡ª≈◊Õ°·≈–À—«°ÿâß

‚¥¬ à«πÀ—«°ÿâß‡ªìπ à«π∑’Ë‡À≈◊ÕÕ¬Ÿà®“°°“√·ª√√Ÿª

¡“°∑’Ë ÿ¥ ª√–¡“≥ 34-45% ¢Õß«—µ∂ÿ¥‘∫∑’Ë„™â„π°“√

·ª√√Ÿª («√√≥“ ·≈–§≥–, 2543) „πªï æ.». 2551

ª√–‡∑»‰∑¬¡’ª√‘¡“≥°“√º≈‘µ°ÿâß ¥·™à·¢Áß 195,000

µ—π ( ”π—°ß“π‡»√…∞°‘®°“√‡°…µ√ °√–∑√«ß‡°…µ√

·≈– À°√≥å, 2552) ́ ÷Ëß¡’‡»…‡À≈◊Õ®“°°ÿâß‡ªìπ®”π«π¡“°

‡»…‡À≈◊Õ¥—ß°≈à“«∂Ÿ°π”‰ª °—¥‡Õ“ “√®”æ«°‰§µ‘π

·≈–‰§‚µ´“π  ‡æ◊ËÕπ”¡“„™âª√–‚¬™πå„πÕÿµ “À°√√¡

µà“ßÊ ‡™àπ Õÿµ “À°√√¡¬“ ‡§¡’ ‡§√◊ËÕß ”Õ“ß µ≈Õ¥®π

„™â„π°“√∫”∫—¥πÈ”‡ ’¬ „π à«π¢Õß°“√‡≈’È¬ß —µ«å

‡ª≈◊Õ°°ÿâß∂◊Õ‰¥â«à“‡ªìπ‡»…‡À≈◊Õ∑’Ë¡’§ÿ≥§à“∑“ß‚¿™π– Ÿß

‚¥¬„π‡ª≈◊Õ° à«πÀ—«¡’‚ª√µ’π 56.95% ·≈–‰¢¡—π

4.51% (Chimsung et al., 2006) πÕ°®“°π—Èπ‡ª≈◊Õ°°ÿâß

¬—ß¡’ “√ ’ astaxanthin ·≈–‰§µ‘π´÷Ëß¡’§ÿ≥ ¡∫—µ‘„π

°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π ‡ªìπÕß§åª√–°Õ∫ (Chen et al.,

2002; Okawa et al., 2003)  ®“°√“¬ß“π¢Õß Fanimo

et al. (1996) æ∫«à“°“√„™â‡ª≈◊Õ°°ÿâßªÉπ‡ √‘¡„πÕ“À“√

‰°à‡π◊ÈÕ∑’Ë√–¥—∫ 4.9%  “¡“√∂‡æ‘Ë¡πÈ”Àπ—°µ—«‰°à ·≈–

Islam et al. (1994) æ∫«à“‡ª≈◊Õ°°ÿâßªÉπ “¡“√∂„™â‡ √‘¡

„πÕ“À“√‰°à‡π◊ÈÕ‰¥â∂÷ß√–¥—∫ 14.3% ‚¥¬‰¡à àßº≈°√–∑∫

µàÕ ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ πÕ°®“°π’È Khempaka

et al. (2006a) ¬—ßæ∫«à“°“√„™â‡ª≈◊Õ°°ÿâßªÉπ„πÕ“À“√

‰°à‡π◊ÈÕ∑’Ë√–¥—∫ 4-12%  “¡“√∂‡æ‘Ë¡§«“¡·¥ß (redness)

„π‡π◊ÈÕ à«π‚§π¢“‰¥â ·¡â«à“‰§µ‘π®–¬àÕ¬‰¥âµË”‡¡◊ËÕπ”

¡“„™â‡≈’È¬ß —µ«å (Austin et al., 1981; Khempaka et al.,

2006b)  ·µà‰§µ‘π°Á¬—ß¡’§ÿ≥ ¡∫—µ‘„π°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π

‚¥¬ Okawa et al. (2003) æ∫«à“ °“√©’¥ “√‰§µ‘π‡¢â“

√à“ß°“¬¢ÕßÀπŸ∑¥≈Õß  “¡“√∂°√–µÿâπ°“√µâ“π∑“π

‡™◊ÈÕ‚√§·≈–°√–µÿâπ°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π‰¥â  Õ¥§≈âÕß°—∫

Chen et al. (2002) ∑’Ëæ∫«à“‰§µ‘π¡’º≈µàÕ°“√¬—∫¬—Èß°“√

∑”ß“π¢Õß®ÿ≈‘π∑√’¬å ‡æ‘Ë¡°“√∑”ß“π·≈–°√–µÿâπ°“√

 √â“ß¿Ÿ¡‘§ÿâ¡°—π Õ¬à“ß‰√°Áµ“¡°“√»÷°…“°“√„™â‡ª≈◊Õ°

°ÿâßªÉπ´÷Ëß¡’‰§µ‘π‡ªìπ à«πª√–°Õ∫„π·ßà¢Õß°“√µÕ∫

 πÕß¿Ÿ¡‘§ÿâ¡°—π„π‰°à‡π◊ÈÕ¬—ß‰¡à¡’ºŸâ„¥»÷°…“ ¥—ßπ—Èπ

°“√«‘®—¬„π§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß

°“√‡ √‘¡‡ª≈◊Õ°°ÿâßªÉπ„πÕ“À“√ µàÕ ¡√√∂¿“æ

°“√‡®√‘≠‡µ‘∫‚µ §ÿ≥¿“æ´“° ·≈–°“√µÕ∫ πÕß

¿Ÿ¡‘§ÿâ¡°—π¢Õß‰°à‡π◊ÈÕ

«‘∏’°“√»÷°…“

 —µ«å∑¥≈Õß ·≈–Õ“À“√∑¥≈Õß
„™â‰°à‡π◊ÈÕ “¬æ—π∏ÿå°“√§â“ (Arbor Acers) ‡æ»ºŸâ

Õ“¬ÿ 1 «—π πÈ”Àπ—°µ—«‡©≈’Ë¬ 43.5 °√—¡ ®”π«π 400 µ—«

‚¥¬·∫àßÕÕ°‡ªìπ 5 °≈ÿà¡Ê ≈– 4 ´È”Ê ≈– 20 µ—«

µ“¡·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å (Completely

Randomized Design, CRD) ‰°à„π·µà≈–Àπà«¬∑¥≈Õß

¡’πÈ”Àπ—°µ—«„°≈â‡§’¬ß°—π ‡≈’È¬ß‰°à„π§Õ°∑¥≈Õß·∫∫

ª≈àÕ¬æ◊Èπ¿“¬„π‚√ß‡√◊Õπ√–∫∫ªî¥ ¡’°“√„ÀâπÈ”·≈–

Õ“À“√Õ¬à“ß‡µÁ¡∑’Ë (ad libitum) ‰°à∑ÿ°µ—«‰¥â√—∫«—§´’π

ªÑÕß°—π‚√§π‘«§“ ‡´‘≈·≈–‚√§À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ

∑’ËÕ“¬ÿ 7 «—π ·≈–«—§´’πªÑÕß°—π‚√§°—¡‚∫‚√ ∑’ËÕ“¬ÿ 14 «—π

Õ“À“√∑¥≈Õß¡’ à«πº ¡¢Õß‡ª≈◊Õ°°ÿâßªÉπ∑’Ë‡µ√’¬¡

®“°°ÿâß¢“« (Litopenaeus vannamei) ‚¥¬·∫àßÕÕ°‡ªìπ

Õ“À“√°≈ÿà¡§«∫§ÿ¡ (‰¡à‡ √‘¡‡ª≈◊Õ°°ÿâßªÉπ) ·≈–Õ“À“√

∑’Ë‡ √‘¡‡ª≈◊Õ°°ÿâßªÉπ∑’Ë√–¥—∫ 5, 10, 15 ·≈– 20%

µ“¡≈”¥—∫ Õ“À“√∑¥≈Õß∑ÿ° Ÿµ√§”π«≥„Àâ¡’√–¥—∫

¢Õß‚ª√µ’π æ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â ·≈–‚¿™π–∑’Ë

‡æ’¬ßæÕ°—∫§«“¡µâÕß°“√¢Õß‰°à‡π◊ÈÕ„π·µà≈–™à«ßÕ“¬ÿ

µ“¡§”·π–π”¢Õß NRC (1994) ‚¥¬„π Ÿµ√Õ“À“√‰¥â

§”π«≥ª√‘¡“≥‚ª√µ’π¢Õß‡ª≈◊Õ°°ÿâß‚¥¬·¬° à«π

¢Õß‰§µ‘πÕÕ°‡æ◊ËÕªÑÕß°—π°“√¡’ª√‘¡“≥‚ª√µ’π∑’Ë‰¡à

‡æ’¬ßæÕµàÕ§«“¡µâÕß°“√¢Õß‰°à ‡π◊ËÕß®“°‰§µ‘π‡ªìπ

‚æ≈’·´§§“√å‰√¥å∑’Ë‰¡à “¡“√∂¬àÕ¬‰¥â ´÷Ëß®– àßº≈„π
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°“√¢—¥¢«“ß°“√¬àÕ¬·≈–°“√„™âª√–‚¬™πå‰¥â¢Õß‚¿™π–

‚¥¬∑”°“√«—¥ª√‘¡“≥‰§µ‘πµ“¡«‘∏’¢Õß Hornung and

Stevenson (1971), §à“æ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â (ME)

¢Õß‡ª≈◊Õ°°ÿâßªÉπ∑”°“√«—¥µ“¡«‘∏’¢Õß Sibbald (1976)

·≈–«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß‡ª≈◊Õ°°ÿâß·≈–

Õ“À“√∑¥≈Õßµ“¡«‘∏’¢Õß AOAC (1998) ´÷Ëß· ¥ß‰«â„π

Table 1 and Table 2 µ“¡≈”¥—∫

°“√‡°Á∫¢âÕ¡Ÿ≈ ·≈–°“√‡°Á∫µ—«Õ¬à“ß¥â“π ¡√√∂¿“æ

°“√‡®√‘≠‡µ‘∫‚µ (growth performance)
‡≈’È¬ß‰°à∑¥≈Õß‡ªìπ‡«≈“ 42 «—π ∑”°“√™—Ëß·≈–

∫—π∑÷°πÈ”Àπ—°µ—«‰°à ·≈–ª√‘¡“≥Õ“À“√∑’Ë°‘π·µà≈–°≈ÿà¡

∑¥≈Õß ∑ÿ° —ª¥“Àå √«¡∑—Èß∫—π∑÷°®”π«π°“√µ“¬¢Õß

‰°à∑ÿ°§√—Èß∑’Ëæ∫

¥â“π§ÿ≥¿“æ´“° (carcass quality)
‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß (‰°àÕ“¬ÿ 42 «—π)  ÿà¡‰°à°≈ÿà¡

°“√∑¥≈Õß≈– 4 µ—« (´È”≈– 1 µ—«) ‚¥¬ ÿà¡„Àâ¡’πÈ”Àπ—°

µ—«„°≈â‡§’¬ß°—∫§à“‡©≈’Ë¬¢Õß‰°à∑—ÈßÀ¡¥ ™—Ëß·≈–∫—π∑÷°

πÈ”Àπ—°¡’™’«‘µ (live weight) ∑’Ëºà“π°“√Õ¥Õ“À“√‡ªìπ

‡«≈“ 12 ™—Ë«‚¡ß ∑”°“√¶à“‚¥¬«‘∏’‡™◊Õ¥∑’Ë‡ âπ‡≈◊Õ¥„À≠à

∫√‘‡«≥ªï° (wing vein) ®“°π—Èπ™”·À≈–·≈–·¬° à«π

ª√–°Õ∫¢Õß´“° ‡æ◊ËÕ«—¥·≈–∫—π∑÷°§ÿ≥¿“æ´“° ‰¥â·°à

‡ªÕ√å‡´Áπµå´“° (% eviscerated yield) ·≈–‡ªÕ√å‡´Áπµå

‡§√◊ËÕß„π (% giblets yield) π”´“°‰ª·™à‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘

4o´ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß À≈—ß®“°π—Èππ”´“°¥—ß°≈à“«

¡“«—¥ ’ ‚¥¬∑”°“√«—¥ 3 µ”·Àπàß§◊Õ  ’¢ÕßÀπ—ß

∫√‘‡«≥Õ°  ’¢Õß‡π◊ÈÕ∫√‘‡«≥Õ°·≈–‚§π¢“ ¥â«¬‡§√◊ËÕß

Minolta colorimeter (Chroma Meter CR-300, Minolta,

Japan) ‚¥¬«—¥§à“ L*, a*, b* ¢Õß‡π◊ÈÕ·≈–º‘«Àπ—ß

µ”·Àπàß≈– 10 ®ÿ¥

¥â“π‚≈À‘µ«‘∑¬“ (hematology) ·≈–¿Ÿ¡‘§ÿâ¡°—π
(immune)

‡¡◊ËÕ‰°àÕ“¬ÿ 21 «—π ·≈– 42 «—π ∑”°“√ ÿà¡‰°à°≈ÿà¡

°“√∑¥≈Õß≈– 8 µ—« (´È”≈– 2 µ—«) ‚¥¬ ÿà¡„Àâ¡’πÈ”Àπ—°

µ—«„°≈â‡§’¬ß°—∫§à“‡©≈’Ë¬¢Õß‰°à∑—ÈßÀ¡¥ ‡æ◊ËÕ‡®“–‡≈◊Õ¥

∫√‘‡«≥ªï° (wing vein) ‚¥¬·∫àß‡≈◊Õ¥ÕÕ°‡ªìπ 3  à«π

 à«π∑’Ë 1 ‡≈◊Õ¥∑’Ë‰¡à¡’ “√ªÑÕß°—π°“√·¢Áßµ—« π”‰ªªíòπ

‡À«’Ë¬ß (centrifuge) ∑’Ë§«“¡‡√Á« 3,000 √Õ∫/π“∑’ ‡ªìπ

‡«≈“ 10 π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ 4o´ ‡°Á∫´’√—¡‡æ◊ËÕ«‘‡§√“–Àå

À“√–¥—∫¬Ÿ‡√’¬‰π‚µ√‡®π„π‡≈◊Õ¥ (blood urea nitrogen,

BUN) µ“¡«‘∏’°“√¢Õß Anino and Giese (1976)

·≈–√–¥—∫‰≈‚´‰´¡å (lysozyme) ‚¥¬„™â Micrococcus

lysodeikticus ‡ªìπ —∫ ‡µ√∑ µ“¡«‘∏’¢Õß Kreukniet

et al (1994)  à«π∑’Ë 2 ‡≈◊Õ¥∑’Ë¡’ “√ªÑÕß°—π°“√·¢Áßµ—«

™π‘¥ Ethylene diamine tetra acetic acid (EDTA) π”‰ª

ªíòπ‡À«’Ë¬ß‡™àπ‡¥’¬«°—∫ à«π∑’Ë 1 ‡æ◊ËÕ‡°Á∫æ≈“ ¡“ ”À√—∫

«‘‡§√“–ÀåÀ“√–¥—∫Õ‘¡¡Ÿ‚π‚°≈∫Ÿ≈‘π (immunoglobulin)

‚¥¬„™â™ÿ¥∑¥ Õ∫ Total protein kit (Micro Lowry,

Petersonûs Modification) ·≈– à«π∑’Ë 3 ‡≈◊Õ¥∑’Ë¡’ “√

ªÑÕß°—π°“√·¢Áßµ—« ‡°Á∫‡≈◊Õ¥‡æ◊ËÕ«‘‡§√“–ÀåÀ“§à“∑“ß

‚≈À‘µ«‘∑¬“ ‰¥â·°à ®”π«π‡¡Á¥‡≈◊Õ¥·¥ß ®”π«π‡¡Á¥

‡≈◊Õ¥¢“« ·≈–®”·π°™π‘¥‡¡Á¥‡≈◊Õ¥¢“« µ“¡«‘∏’¢Õß

Terry (1995)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘
π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“«‘‡§√“–ÀåÀ“§à“§«“¡·ª√ª√«π

(Analysis of Variances, ANOVA) µ“¡·ºπ°“√∑¥≈Õß

·∫∫ ÿà¡ ¡∫Ÿ√≥å (Completely Randomized Design,

CRD) «‘‡§√“–Àå‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§à“§«“¡·µ°µà“ß

√–À«à“ß§à“‡©≈’Ë¬„π·µà≈–ªí®®—¬°“√∑¥≈Õß¥â«¬«‘∏’ Least

Significant Difference (LSD) ·≈–«‘‡§√“–ÀåÀ“·π«‚πâ¡

√–À«à“ß§à“‡©≈’Ë¬„π·µà≈–ªí®®—¬¥â«¬«‘∏’ Orthogonal

Polynomials ‚¥¬„™â‚ª√·°√¡ ∂‘µ‘ ”‡√Á®√Ÿª SPSS

version 13.0 (SPSS, 2004)

√–¬–‡«≈“°“√∑¥≈Õß
∑”°“√∑¥≈Õß„π™à«ß‡¥◊Õπµÿ≈“§¡ 2551 ∂÷ß¡’π“§¡

2552 ≥ ø“√å¡¡À“«‘∑¬“≈—¬ ·≈–»Ÿπ¬å‡§√◊ËÕß¡◊Õ

«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’

 ÿ√π“√’ ®.π§√√“™ ’¡“
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Table 2 Ingredients and chemical composition of the experimental diets.

Shrimp meal (%)
Ingredient (%) Starter (0 to 21 d) Finisher (22 to 42 d)

0 5 10 15 20 0 5 10 15 20
Corn 52.92 45.80 42.46 38.08 28.11 61.52 50.14 46.37 44.35 36.50
Soybean meal (44%CP) 35.15 30.15 25.15 20.15 15.15 26.65 21.65 16.65 11.65 6.65
Fish meal (51%CP) 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Cassava starch 0.00 1.98 1.00 0.00 0.00 0.00 2.88 2.12 0.36 0.00
Rice bran 0.17 5.65 9.74 14.68 22.80 1.23 9.79 14.22 18.00 24.50
Shrimp meal 0.00 5.00 10.00 15.00 20.00 0.00 5.00 10.00 15.00 20.00
Soybean oil 4.50 4.86 5.69 6.63 8.08 3.30 3.77 4.54 5.35 6.74
Salt 0.30 0.30 0.30 0.30 0.30 0.25 0.25 0.25 0.25 0.25
DL-Methionine 0.26 0.26 0.26 0.26 0.26 0.20 0.22 0.22 0.24 0.26
L-Lysine 0.00 0.00 0.00 0.00 0.00 0.10 0.10 0.13 0.10 0.10
CaCO

3
1.20 0.60 0.30 0.00 0.00 1.20 0.70 0.20 0.00 0.00

Ca
2
PO

4
1.00 0.90 0.60 0.00 0.00 1.05 1.00 0.80 0.00 0.00

K
2
HPO

4
0.00 0.00 0.00 0.40 0.80 0.00 0.00 0.00 0.20 0.50

Premix 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Calculated composition (%)
AME (kcal/ kg) 3,100 3,100 3,100 3,100 3,100 3,100 3,100 3,100 3,100 3,100
Met + Cys 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8
Lysine 1.1 1.1 1.1 1.1 1.1 1.0 1.0 1.0 1.0 1.0
Available P 0.5 0.5 0.5 0.5 0.7 0.5 0.5 0.5 0.5 0.6
Chitin 0.0 0.9 1.9 2.8 3.8 0.0 0.9 1.9 2.8 3.8
Analyzed composition (%)
Dry matter 89.7 90.0 90.3 90.6 91.1 89.9 90.3 90.3 90.6 91.3
Crude protein 22.0 22.2 22.2 22.2 22.3 19.1 19.4 19.3 19.4 19.4
Crude fiber 3.6 4.1 5.9 5.9 7.5 3.9 5.9 5.8 6.9 7.2
Fat 7.5 9.5 11.2 12.5 13.6 6.4 8.4 9.5 12.9 14.3
Calcium 0.9 1.0 1.1 1.1 1.2 1.0 1.1 1.1 1.1 1.2
Total P 0.8 0.9 0.9 0.9 1.2 0.9 0.7 0.9 0.9 1.0

Table 1 Chemical composition of shrimp meal.

Item Nutritional composition (%)
Dry matter 95.76
Crude protein1/ 39.69
Ether extract 10.28
Ash 21.77
Crude fiber 19.49
Calcium 4.92
Phosphorus 1.20
Chitin 18.99
ME (kcal/kg) 1,514.99
1/ Corrected crude protein = (total N - chitin N) * 6.25.
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º≈°“√»÷°…“·≈–«‘®“√≥å

º≈°“√‡ √‘¡‡ª≈◊Õ°°ÿâßªÉπ„πÕ“À“√µàÕ ¡√√∂¿“æ

°“√‡®√‘≠‡µ‘∫‚µ¢Õß‰°à‡π◊ÈÕ ¥—ß· ¥ß„π Table 3
æ∫«à“‰°à‡π◊ÈÕ∑’ËÕ“¬ÿ 0-21 «—π ¡’°“√µÕ∫ πÕß„π‡√◊ËÕß

¢ÕßπÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡¢÷Èπ·∫∫ cubic (P<0.05) ‚¥¬¡’

πÈ”Àπ—°µ—«‡æ‘Ë¡ Ÿß¢÷Èπ‡¡◊ËÕ‰¥â√—∫Õ“À“√∑’Ë‡ √‘¡‡ª≈◊Õ°

°ÿâßªÉπ∑’Ë√–¥—∫ 5% ·µà‡¡◊ËÕ‡ √‘¡‡ª≈◊Õ°°ÿâßªÉπ Ÿß¢÷Èπ∑’Ë

√–¥—∫ 10 ∂÷ß 20% ‰¡à¡’º≈∑”„ÀâπÈ”Àπ—°µ—«‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ (P>0.05) °“√‡ √‘¡‡ª≈◊Õ°

°ÿâßªÉπ„π√–¥—∫∑’Ë Ÿß¢÷Èπ¡’º≈„π°“√≈¥°“√°‘π‰¥â¢Õß‰°à

·∫∫ quadratic (P<0.05) ‚¥¬°“√‡ √‘¡‡ª≈◊Õ°°ÿâßªÉπ∑’Ë

√–¥—∫ 10 ·≈– 15%  àßº≈„Àâ°“√°‘π‰¥â≈¥≈ß  à«πÕ—µ√“

°“√·≈°‡π◊ÈÕ (FCR) æ∫«à“¡’°“√µÕ∫ πÕß·∫∫ quartic

(P<0.05) ‚¥¬‰°à∑’Ë‰¥â√—∫Õ“À“√∑’Ë‡ √‘¡‡ª≈◊Õ°°ÿâßªÉπ∑’Ë

√–¥—∫ 5 ∂÷ß 15% ¡’Õ—µ√“°“√·≈°‡π◊ÈÕ¥’∑’Ë ÿ¥  à«π„π

™à«ßÕ“¬ÿ 22-42 «—π æ∫«à“‡¡◊ËÕ‰°à‰¥â√—∫‡ª≈◊Õ°°ÿâßªÉπ„π

√–¥—∫∑’Ë Ÿß∂÷ß 20% ¡’º≈∑”„ÀâπÈ”Àπ—°µ—«·≈–Õ—µ√“°“√

·≈°‡π◊ÈÕ¥âÕ¬≈ß·∫∫ quartic (P<0.05) ‡¡◊ËÕæ‘®“√≥“

µ≈Õ¥™à«ßÕ“¬ÿ 0-42 «—π æ∫«à“„Àâº≈‡™àπ‡¥’¬«°—∫‰°à

‡π◊ÈÕ„π™à«ßÕ“¬ÿ 22-42 «—π º≈°“√∑¥≈Õßπ’È Õ¥§≈âÕß

°—∫°“√∑¥≈Õß¢Õß Fanimo et al. (1996) ∑’Ë√“¬ß“π«à“

°“√„™â‡ª≈◊Õ°°ÿâßªÉπ„πÕ“À“√‰°à‡π◊ÈÕ∑’ËÕ“¬ÿ 0-28 «—π

„π√–¥—∫ 4.9%  “¡“√∂‡æ‘Ë¡πÈ”Àπ—°µ—«‰°à ·≈– Islam

et al. (1994) ∑’Ë√“¬ß“π«à“°“√„™â‡ª≈◊Õ°°ÿâßªÉπ„πÕ“À“√

∑’Ë√–¥—∫ 14.3% ‰¡à àßº≈°√–∑∫µàÕ ¡√√∂¿“æ°“√

‡®√‘≠‡µ‘∫‚µ·≈–Õ—µ√“°“√µ“¬¢Õß‰°à‡π◊ÈÕ „π¢≥–∑’Ë

Rosenfeld et al. (1997) √“¬ß“π«à“°“√„™â‡ª≈◊Õ°°ÿâßªÉπ

„πÕ“À“√‰°à‡π◊ÈÕ∑’Ë√–¥—∫ 31.6% ‰¡à àßº≈µàÕ ¡√√∂¿“æ

°“√‡®√‘≠‡µ‘∫‚µ ·µà®“°°“√∑¥≈Õß§√—Èßπ’È®–‡ÀÁπ‰¥â«à“

°“√„™â‡ª≈◊Õ°°ÿâßªÉπ∑’Ë√–¥—∫ 20%  àßº≈„Àâ ¡√√∂¿“æ

°“√‡®√‘≠‡µ‘∫‚µ¢Õß‰°à‡π◊ÈÕ≈¥≈ß ´÷Ëß°≈‰°¥—ß°≈à“«¬—ß

‰¡à‡ªìπ∑’Ë∑√“∫·πà™—¥ ·µà®“°°“√§âπ§«â“‡Õ° “√æ∫«à“

Õ“®‡ªìπº≈‡π◊ËÕß¡“®“°°“√∑’Ë‡ª≈◊Õ°°ÿâßªÉπ¡’‰§µ‘π

‡ªìπÕß§åª√–°Õ∫ ´÷Ëß‰§µ‘π‡ªìπ‚æ≈’·´§§“√å‰√¥å∑’Ë

‰¡à “¡“√∂¬àÕ¬‰¥â ®÷ß àßº≈„π°“√¢—¥¢«“ß°“√¬àÕ¬

‚ª√µ’π·≈–‰¢¡—π‚¥¬‡Õπ‰´¡å„π√–∫∫∑“ß‡¥‘πÕ“À“√

∑”„Àâ°“√„™âª√–‚¬™πå‰¥â¢Õß‚¿™π–≈¥≈ß (Castro et al.,

1989) ®“°°“√∑¥≈Õß¬—ßæ∫Õ’°«à“°“√„™â‡ª≈◊Õ°°ÿâßªÉπ

„πÕ“À“√∑’Ë√–¥—∫ 5 ∂÷ß 20% ‰¡à àßº≈°√–∑∫µàÕ

Õ—µ√“°“√µ“¬¢Õß‰°à‡π◊ÈÕ

‡¡◊ËÕ‰°àÕ“¬ÿ§√∫ 42 «—π ‰¥â∑”°“√ ÿà¡‰°à·≈–¶à“

‡æ◊ËÕ«—¥ à«πª√–°Õ∫´“°  ≈—°…≥– ’¢Õß‡π◊ÈÕ·≈–º‘«Àπ—ß

÷́Ëßº≈°“√‡ √‘¡‡ª≈◊Õ°°ÿâßªÉπ„πÕ“À“√µàÕ à«πª√–°Õ∫

´“° ≈—°…≥– ’¢Õß‡π◊ÈÕ·≈–º‘«Àπ—ß ¥—ß· ¥ß„π

Table 4 æ∫«à“ °“√‡ √‘¡‡ª≈◊Õ°°ÿâßªÉπ∑’Ë√–¥—∫µà“ßÊ

‰¡à àßº≈°√–∑∫µàÕ à«πª√–°Õ∫´“° ́ ÷Ëß‰¥â·°à ‡ªÕ√å‡ Á́πµå

´“° ·≈–‡ªÕ√å‡ Á́πµå‡§√◊ËÕß„π ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡

(P>0.05)  Õ¥§≈âÕß°—∫ Fanimo et al. (1996); Rosenfeld

et al. (1997) ·≈– Mahata et al. (2008) ∑’Ë√“¬ß“π«à“

°“√„™â‡ª≈◊Õ°°ÿâßªÉπ„πÕ“À“√‰°à‡π◊ÈÕ∑’Ë√–¥—∫ 14.8, 31.6

·≈– 12.0% µ“¡≈”¥—∫ ‰¡à àßº≈°√–∑∫µàÕ‡ªÕ√å‡´Áπµå

´“°   à«π°“√„™â‡ª≈◊Õ°°ÿâßªÉπ„πÕ“À“√‰°à‡π◊ÈÕµàÕ≈—°…≥–

 ’¢Õß‡π◊ÈÕ·≈–º‘«Àπ—ß ´÷Ëß‰¥â·°à §«“¡ «à“ß (lightness)

§«“¡·¥ß (redness) ·≈–§«“¡‡À≈◊Õß (yellowness)

‰¡àæ∫§«“¡·µ°µà“ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡

(P>0.05) „π¢≥–∑’Ë Khempaka et al. (2006a) √“¬ß“π«à“

°“√„™â‡ª≈◊Õ°°ÿâß„πÕ“À“√‰°à‡π◊ÈÕ∑’Ë√–¥—∫ 4-12%  “¡“√∂

‡æ‘Ë¡§«“¡·¥ß (redness) „π‡π◊ÈÕ à«ππàÕß πÕ°®“°π’È

Gernat (2001) √“¬ß“π«à“°“√„™â‡ª≈◊Õ°°ÿâß„πÕ“À“√‰°à

‰¢à∑’Ë√–¥—∫ 4.6-18.6%  “¡“√∂‡æ‘Ë¡ ’¢Õß‰¢à·¥ß‰¥â ´÷Ëß

 “‡Àµÿ°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’‡π◊ÈÕ·≈– ’‰¢à·¥ß¡“®“°

°“√„™â‡ª≈◊Õ°°ÿâßªÉπ„πÕ“À“√ ‡π◊ËÕß®“°„π‡ª≈◊Õ°°ÿâßªÉπ

¡’ à«πª√–°Õ∫¢Õß “√„Àâ ’®”æ«° astaxanthin ·µà

®“°°“√∑¥≈Õß§√—Èßπ’È‰¡àæ∫º≈¢Õß‡ª≈◊Õ°°ÿâßªÉπµàÕ°“√

‡ª≈’Ë¬π·ª≈ß ’¢Õß‡π◊ÈÕ·≈–º‘«Àπ—ß Õ“®‡ªìπº≈¡“®“°

°“√≈¥≈ß¢Õß¢â“«‚æ¥·≈–°“°∂—Ë«‡À≈◊Õß‡¡◊ËÕ¡’°“√„™â

‡ª≈◊Õ°°ÿâßªÉπ„π Ÿµ√Õ“À“√ ´÷Ëß∑—Èß¢â“«‚æ¥·≈–°“°

∂—Ë«‡À≈◊Õß‡ªìπ«—µ∂ÿ¥‘∫∑’Ë¡’ à«πª√–°Õ∫¢Õß “√„Àâ ’

‚¥¬¢â“«‚æ¥¡’ “√„Àâ ’ xanthophyll ·≈– lutein

ª√‘¡“≥ 17 ·≈– 0.12 ¡°./°°. µ“¡≈”¥—∫ (NRC, 1994)

°“°∂—Ë«‡À≈◊Õß¡’ “√„Àâ ’ β-carotene ·≈– lutein 0.02

·≈– 0.27 ¡°./°°. µ“¡≈”¥—∫ (Kanamaru et al., 2006)

 à«π‡ª≈◊Õ°°ÿâß¡’ “√„Àâ ’ astaxanthin ·≈– cantaxanthin
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∑’Ë√–¥—∫ 7 ·≈– 27 ¡°./°°. µ“¡≈”¥—∫ (Hertrampf and

Piedadl, 2000)

º≈°“√‡ √‘¡‡ª≈◊Õ°°ÿâßªÉπ„πÕ“À“√µàÕª√‘¡“≥

¬Ÿ‡√’¬‰π‚µ√‡®π„π‡≈◊Õ¥·≈–§à“∑“ß‚≈À‘µ«‘∑¬“¢Õß

‰°à‡π◊ÈÕ‡¡◊ËÕ‰¥â√—∫‡ª≈◊Õ°°ÿâßªÉπ∑’ËÕ“¬ÿ 21 ·≈– 42 «—π

¥—ß· ¥ß„π Table 5 æ∫«à“√–¥—∫¢Õß‡ª≈◊Õ°°ÿâßªÉπ„π

√–¥—∫∑’Ë Ÿß¢÷Èπ„πÕ“À“√‰°à‡π◊ÈÕ∑’ËÕ“¬ÿ 21 «—π ¡’º≈∑”„Àâ

ª√‘¡“≥¬Ÿ‡√’¬‰π‚µ√‡®π„π‡≈◊Õ¥≈¥≈ß·∫∫ quadratic

(P<0.05) ‚¥¬°“√„™â‡ª≈◊Õ°°ÿâßªÉπ∑’Ë√–¥—∫ 10 ·≈– 15%

 “¡“√∂≈¥ª√‘¡“≥¬Ÿ‡√’¬‰π‚µ√‡®π„π‡≈◊Õ¥‰¥â Õ¬à“ß‰√

°Áµ“¡„π‰°à‡π◊ÈÕ∑’ËÕ“¬ÿ 42 «—π æ∫«à“°“√„™â‡ª≈◊Õ°°ÿâßªÉπ

∑’Ë√–¥—∫µà“ßÊ  ‰¡à àßº≈°√–∑∫µàÕª√‘¡“≥¬Ÿ‡√’¬‰π‚µ√‡®π

„π‡≈◊Õ¥ (P>0.05) ‚¥¬ª√‘¡“≥¬Ÿ‡√’¬‰π‚µ√‡®π„π‡≈◊Õ¥

∫àß∫Õ°∂÷ß§«“¡ ¡¥ÿ≈¢Õß°√¥Õ–¡‘‚π„πÕ“À“√∑’Ëµ√ß

µ“¡§«“¡µâÕß°“√¢Õß —µ«å À“°„πÕ“À“√¡’ª√‘¡“≥

°√¥Õ–¡‘‚π∑’Ë‰¡à ¡¥ÿ≈ √à“ß°“¬®–¢—∫ÕÕ°„π√Ÿª¢Õß¬Ÿ‡√’¬

 àßº≈„Àâ√–¥—∫¬Ÿ‡√’¬‰π‚µ√‡®π„π‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ (Kumta

and Harper, 1961; Ranjihan, 1980) ´÷Ëßª√‘¡“≥¬Ÿ‡√’¬

‰π‚µ√‡®π„π‡≈◊Õ¥∑’Ë≈¥≈ß Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈¥â“π

 ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ∑’Ë· ¥ß‰«â„π Table 3
∑’Ëæ∫«à“„π‰°à‡π◊ÈÕ∑’ËÕ“¬ÿ 21 «—π ‡¡◊ËÕ‰¥â√—∫‡ª≈◊Õ°°ÿâßªÉπ

∑’Ë√–¥—∫ 10 ·≈– 15%  àßº≈„ÀâÕ—µ√“°“√·≈°‡π◊ÈÕ¥’¢÷Èπ

 ”À√—∫§à“∑“ß‚≈À‘µ«‘∑¬“æ∫«à“„π‰°à‡π◊ÈÕ∑’ËÕ“¬ÿ 21 ·≈–

42 «—π ‡¡◊ËÕ‰¥â√—∫‡ª≈◊Õ°°ÿâßªÉπ„π√–¥—∫µà“ßÊ ‰¡à àß

º≈°√–∑∫µàÕª√‘¡“≥‡¡Á¥‡≈◊Õ¥·¥ß·≈–‡¡Á¥‡≈◊Õ¥¢“«

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ (P>0.05) ·≈–„π à«π

¢Õß™π‘¥‡¡Á¥‡≈◊Õ¥¢“« æ∫«à“„π‰°à‡π◊ÈÕ∑’ËÕ“¬ÿ 21 «—π

‡¡◊ËÕ‰¥â√—∫‡ª≈◊Õ°°ÿâßªÉπ„π√–¥—∫ 10 ∂÷ß 20% ¡’º≈„π

°“√‡æ‘Ë¡‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‚¡‚π´—¬µå·∫∫ quartic

(P<0.05)  à«π‡¡Á¥‡≈◊Õ¥¢“«™π‘¥Õ◊ËπÊ ‰¡àæ∫§«“¡

·µ°µà“ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ (P>0.05)

 à«π„π‰°à‡π◊ÈÕ∑’ËÕ“¬ÿ 42 «—π æ∫«à“°“√„™â‡ª≈◊Õ°°ÿâßªÉπ

∑’Ë√–¥—∫µà“ßÊ ‰¡à àßº≈°√–∑∫µàÕª√‘¡“≥‡¡Á¥‡≈◊Õ¥¢“«

∑ÿ°™π‘¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ (P>0.05) ‚¥¬

°π°∏√ (2546) √“¬ß“π«à“‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‚¡‚π´—¬µå

¡’§ÿ≥ ¡∫—µ‘„π°“√°”®—¥ ‘Ëß·ª≈°ª≈Õ¡∑’Ë‡¢â“ Ÿà√à“ß°“¬

·≈–À“°¡’ª√‘¡“≥‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‚¡‚π´—¬µåÕ¬Ÿà„π

™à«ß∑’Ë Ÿß·µà¬—ß‰¡à‡°‘π§à“ª°µ‘ (2-6%) · ¥ß«à“‡´≈≈å
 “¡“√∂µàÕµâ“π ‘Ëß·ª≈°ª≈Õ¡·≈–‡™◊ÈÕ‚√§‰¥â‡ªìπ
Õ¬à“ß¥’ ´÷Ëß°“√‡ √‘¡‡ª≈◊Õ°°ÿâßªÉπ„π√–¥—∫∑’Ë Ÿß¢÷Èπ„π
Õ“À“√‰°à‡π◊ÈÕ∑’ËÕ“¬ÿ 21 «—π ¡’º≈„π°“√‡æ‘Ë¡ª√‘¡“≥
‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‚¡‚π´—¬µå·∫∫ quartic ‚¥¬°“√„™â
‡ª≈◊Õ°°ÿâßªÉπ∑’Ë√–¥—∫ 10, 15 ·≈– 20%  “¡“√∂‡æ‘Ë¡
ª√‘¡“≥‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‚¡‚π´—¬µå‰¥â ´÷ËßÀ¡“¬∂÷ß
°“√¡’¿Ÿ¡‘µâ“π∑“π‚√§‡æ‘Ë¡¢÷Èπ ·≈–¡’ ÿ¢¿“æ∑’Ë¥’¢÷Èπ¥â«¬
πÕ°®“°π—Èπ¬—ßæ∫«à“°“√„™â‡ª≈◊Õ°°ÿâßªÉπ∑’Ë√–¥—∫µà“ßÊ
‰¡à àßº≈°√–∑∫µàÕ —¥ à«π¢Õß‡¡Á¥‡≈◊Õ¥¢“«™π‘¥
‡Œ∑‡∑Õ‚√øî≈≈å·≈–≈‘¡‚ø´—¬µå ´÷Ëß‡ªìπµ—«∫àß∫Õ°∂÷ß
 ¿“«–°“√‡°‘¥§«“¡‡§√’¬¥¢Õß —µ«å

ª√‘¡“≥‰≈‚´‰´¡å·≈–Õ‘¡¡Ÿ‚π‚°≈∫Ÿ≈‘π„π‰°à‡π◊ÈÕ
Õ“¬ÿ 21 ·≈– 42 «—π ∑’Ë‰¥â√—∫°“√‡ √‘¡‡ª≈◊Õ°°ÿâßªÉπ„π
Õ“À“√ ¥—ß· ¥ß„π Table 6 æ∫«à“„π‰°à‡π◊ÈÕ∑’ËÕ“¬ÿ
21 «—π ‡¡◊ËÕ‰¥â√—∫‡ª≈◊Õ°°ÿâßªÉπ∑’Ë√–¥—∫ Ÿß¢÷Èπ ¡’º≈‡æ‘Ë¡
ª√‘¡“≥‰≈‚´‰´¡å·∫∫ linear ‚¥¬°“√„™â‡ª≈◊Õ°°ÿâßªÉπ
∑’Ë√–¥—∫ 15 ·≈– 20% ¡’ª√‘¡“≥‰≈‚´‰´¡å‡æ‘Ë¡¢÷ÈπÕ¬à“ß
¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ·µà„π‰°à‡π◊ÈÕ∑’ËÕ“¬ÿ 42
«—π æ∫«à“°“√„™â‡ª≈◊Õ°°ÿâßªÉπ∑’Ë√–¥—∫µà“ßÊ ‰¡à àß
º≈°√–∑∫µàÕª√‘¡“≥‰≈‚´‰´¡å„π√à“ß°“¬ (P>0.05)
´÷Ëß„π™à«ßÕ“¬ÿ 21 «—π·√°¢Õß‰°à‡π◊ÈÕ∑’Ë‰¥â√—∫‡ª≈◊Õ°°ÿâßªÉπ
„πÕ“À“√ ¡’°“√µÕ∫ πÕß√–∫∫¿Ÿ¡‘§ÿâ¡°—π∑’Ë¥’ ‡π◊ËÕß®“°
 —µ«å∑’ËÕ“¬ÿπâÕ¬√–∫∫¿Ÿ¡‘§ÿâ¡°—π„π√à“ß°“¬¬—ß¡’°“√
æ—≤π“∑’Ë‰¡à ¡∫Ÿ√≥å∑”„Àâ “¡“√∂æ∫°“√‡ª≈’Ë¬π·ª≈ß
Õ—π‡π◊ËÕß¡“®“°ªí®®—¬µà“ßÊ ‰¥âÕ¬à“ß™—¥‡®π ·µà‡¡◊ËÕ
 —µ«å¡’Õ“¬ÿ¡“°¢÷Èπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬¡’°“√
æ—≤π“°“√∑’Ë ¡∫Ÿ√≥å ‚¥¬‰≈‚´‰´¡å‡ªìπ‡Õπ‰´¡å∑’Ëº≈‘µ
®“°·¡§‚§√ø“® ´÷Ëß∑”Àπâ“∑’Ë„π°“√¬àÕ¬ ≈“¬™—Èπ
peptidoglycan ¢Õßºπ—ß‡´≈≈å®ÿ≈‘π∑√’¬å∑’Ë°àÕ‚√§  àßº≈
„Àâ‡™◊ÈÕ‚√§∂Ÿ°∑”≈“¬ ¥—ßπ—Èπ°“√‡æ‘Ë¡¢÷Èπ¢Õß‰≈‚´‰´¡å
Õ“®¡’º≈¡“®“°‰§µ‘π∑’Ë¡’Õ¬Ÿà„π‡ª≈◊Õ°°ÿâß ´÷Ëß Okawa
et al. (2003) √“¬ß“π«à“ ‰§µ‘π “¡“√∂‡æ‘Ë¡°“√∑”ß“π
¢Õß·¡§‚§√ø“® ‚¡‚π´—¬µå ·≈–π‘«‚∑√øî≈ å ´÷Ëß àßº≈
‚¥¬µ√ß„π°“√µàÕµâ“π‡™◊ÈÕ‚√§·≈–¥â“π¿Ÿ¡‘§ÿâ¡°—π√«¡
·≈–æ∫«à“„π‰°à‡π◊ÈÕ∑’ËÕ“¬ÿ 21 ·≈– 42 «—π ‡¡◊ËÕ‰¥â√—∫
‡ª≈◊Õ°°ÿâßªÉπ„π√–¥—∫µà“ßÊ ‰¡à àßº≈°√–∑∫µàÕ§à“

Õ‘¡¡Ÿ‚π‚°≈∫Ÿ≈‘π‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ (P>0.05)
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 √ÿª

®“°°“√∑¥≈Õß™’È„Àâ‡ÀÁπ«à“°“√„™â‡ª≈◊Õ°°ÿâßªÉπ´÷Ëß

‡ªìπ‡»…‡À≈◊Õ®“°Õÿµ “À°√√¡°“√ àßÕÕ°°ÿâß·™à·¢Áß

‡æ◊ËÕ‡ªìπ·À≈àß‚ª√µ’π∑’Ë‡À¡“– ¡„πÕ“À“√‰°à‡π◊ÈÕ

§«√„™â∑’Ë√–¥—∫ 15% ‚¥¬‰¡à àßº≈°√–∑∫µàÕ ¡√√∂¿“æ

°“√‡®√‘≠‡µ‘∫‚µ πÕ°®“°π—Èπ¬—ß‡°’Ë¬«¢âÕß°—∫ ¡¥ÿ≈¢Õß

√–¥—∫°√¥Õ–¡‘‚π„πÕ“À“√ ‚¥¬ “¡“√∂≈¥ª√‘¡“≥¬Ÿ

‡√’¬‰π‚µ√‡®π„π‡≈◊Õ¥ ·≈–°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π

¢Õß√à“ß°“¬‚¥¬°“√‡æ‘Ë¡ª√‘¡“≥‰≈‚´‰´¡å ·≈–

‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‚¡‚π´—¬µå Õ¬à“ß‰√°Áµ“¡À“°„™â„π

√–¥—∫∑’Ë Ÿß¢÷Èπ∂÷ß 20% ®– àßº≈∑”„Àâ ¡√√∂¿“æ°“√

‡®√‘≠‡µ‘∫‚µ¢Õß‰°à‡π◊ÈÕ≈¥≈ß πÕ°®“°®–„™â‡ª≈◊Õ°°ÿâß

ªÉπ‡æ◊ËÕ‡ªìπ«—µ∂ÿ¥‘∫·À≈àß‚ª√µ’π·≈â«  “√‰§µ‘π´÷Ëß‡ªìπ

 à«πª√–°Õ∫„π‡ª≈◊Õ°°ÿâß¬—ß¡’§ÿ≥ ¡∫—µ‘„π°“√°√–µÿâπ

°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π‚√§ ®÷ß‡ªìπ∑’Ëπà“ π„®„π°“√»÷°…“

‡æ‘Ë¡‡µ‘¡∂÷ß§ÿ≥ ¡∫—µ‘¥—ß°≈à“«µàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß
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