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Abstract

This experiment was conducted to determine the effect of supplemented dietary various organic acids on

growth performance in weanling pigs. The experiment treatment diets organic acids supplement is A, B, C and

D. Five crossbred (Large white x Landrace x Duroc ) pigs (8.24 kg average body weight) were used as experimental

animal. Pigs were kept in metabolism cage. The pigs were assigned to 7 days of preliminary period and and 28 days

of collected data period. Daily weight gain was similar for pigs fed supplement organic acid A, organic acid B, in

organic acid D and organic acid C in diet and showed highly but non significant (P > 0.05) greater than control were

311, 300, 296, 282 and 282 g/h/d respectively. Similarly, pigs fed supplement organic acid A, organic acid B,

organic acid D and organic acid C in diet showed higher gain/feed (P > 0.05) than pigs fed control were 690,

658, 652, 603 and 610 g/kg respectively. Furthermore, pigs fed supplement organic acid A, organic acid B, organic

acid D and organic acid C in diet showed higher protein efficiency ratio (P > 0.05) than pigs fed control were

3.46, 3.33, 3.29, 3.13 and 3.13 respectively. In conclusion, supplemented dietary various organic acid in weanling

pigs seemed to have the higher growth performance value than did non supplemented.
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®—∫μ—«‡ªìπ°âÕπ ‰À≈ºà“π∑“ß‡¥‘πÕ“À“√™â“≈ß (ARC,

1981) ‡¡◊ËÕ≈Ÿ° ÿ°√‚μ¢÷Èπ ®÷ß®– “¡“√∂ √â“ß°√¥‡°≈◊Õ

‡ªª´‘π ·≈–∑√‘ª´‘π‡æ‘Ë¡¢÷Èπ Kirchgessner (1984);

Corring ·≈–§≥– (1978); Owsley ·≈–§≥– (1986)

·≈– Lindermann ·≈–§≥– (1986) √“¬ß“π«à“

ª√‘¡“≥¢Õß∑√‘ª´‘π ®–‡æ‘Ë¡¢÷Èπ„π —ª¥“Àå∑’Ë 6  ”À√—∫

πÈ”¬àÕ¬§“√å‚∫‰Œ‡¥√μ¡’°“√æ—≤π“‚¥¬≈”‰ â‡≈Á° º≈‘μ

πÈ”¬àÕ¬·≈§‡μ  ∑’ËÕ¬Ÿà„ππÈ”π¡¢Õß·¡à (lactase)

‰¥â¡“° μ—Èß·μà·√°‡°‘¥®π∂÷ßÕ“¬ÿª√–¡“≥ 3  —ª¥“Àå

‡æ◊ËÕ¬àÕ¬πÈ”μ“≈·≈μ‚μ  ∑’ËÕ¬Ÿà„ππÈ”π¡¢Õß·¡à ®“°

π—Èπ≈¥≈ßÕ¬à“ß√«¥‡√Á« ·μà¡’πÈ”¬àÕ¬¡Õ≈‡μ  (maltase)

·≈–Õ–‰¡‡≈  (amylase) ª√‘¡“≥μË”„π™à«ß∑’Ë

≈Ÿ° ÿ°√¬—ß¥Ÿ¥π¡·≈â«®÷ß§àÕ¬ Ê ‡æ‘Ë¡¢÷Èπ ª√‘¡“≥

¢Õß‡ÕÁπ‰´¡åÕ–‰¡‡≈ ‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡¢â“ Ÿà —ª¥“Àå∑’Ë 5

(Kirchgessner, 1984) ´÷Ëß Õ¥§≈âÕß°—∫ Corring

·≈–§≥– (1978); Owsley ·≈–§≥– (1986) ·≈–

Lindermann ·≈–§≥– (1986) ´÷ËßÕ∏‘∫“¬«à“ ‡ÕÁπ‰´¡å

Õ–‰¡‡≈ ®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ ÿ°√Õ“¬ÿ 6  —ª¥“Àå πÈ”¬àÕ¬

‰¢¡—π §◊Õ ‰≈‡ª  (lypase) ®–¡’Õ¬ŸàπâÕ¬„π™à«ß≈Ÿ° ÿ°√

∫∑π”

„π°“√‡≈’È¬ß ÿ°√ºŸâ‡≈’È¬ß¡—°®–ª√– ∫ªí≠À“

≈Ÿ° ÿ°√∑’Ë‡æ‘Ëß‰¥â√—∫°“√À¬à“π¡„À¡àπ—Èπ §«“¡ “¡“√∂

„π°“√¬àÕ¬‰¥â¢Õß«—μ∂ÿ¥‘∫Õ“À“√∑—Èß∑’Ë‰¥â¡“®“°æ◊™

À√◊Õ·À≈àß‚ª√μ’πÕ◊Ëπ Ê ∑’Ë‰¡à„™àπ¡¡—°®–¡’Õ¬à“ß®”°—¥

(Swenson, 1970) ‡π◊ËÕß®“°√–∫∫°“√ √â“ßπÈ”¬àÕ¬

„π√–∫∫∑“ß‡¥‘πÕ“À“√¢Õß≈Ÿ° ÿ°√¬—ßæ—≤π“‰¡à‡μÁ¡∑’Ë

(Hardy, 1975 Õâ“ß∂÷ß„π Harker, 1991) °≈à“«§◊Õ

≈Ÿ° ÿ°√·√°‡°‘¥®π∂÷ßÕ“¬ÿ 5  —ª¥“Àå ¡’§«“¡·μ°μà“ß

°—∫ ÿ°√∑’Ë‚μ‡μÁ¡«—¬·≈â« ‚¥¬≈Ÿ° ÿ°√¡’√–∫∫°“√¬àÕ¬

Õ“À“√ ·≈–°“√º≈‘μπÈ”¬àÕ¬À√◊Õ‡ÕÁπ‰´¡å¬—ß‰¡à ¡∫Ÿ√≥å

≈Ÿ° ÿ°√„π™à«ßπ’È¬—ßÕ¬Ÿà„π√–¬– °‘ππ¡¢Õß·¡à „π√–¬–

1-2 «—π·√°À≈—ß®“°§≈Õ¥ ≈”‰ â®–¬Õ¡„Àâ¡’°“√

¥Ÿ¥ ÷́¡‚ª√μ’π Ÿß À≈—ß®“°π—Èπ§«“¡ “¡“√∂„π°“√

¥Ÿ¥´÷¡®–≈¥≈ßÀ≈—ß§≈Õ¥¿“¬„π‡«≈“ 24 ™—Ë«‚¡ß „π™à«ß

À≈—ß§≈Õ¥°√–‡æ“–Õ“À“√¢Õß≈Ÿ° ÿ°√®–¡’°“√ √â“ß

°√¥‡°≈◊Õ (hydrochloric acid) ·≈–‡ªª ‘́π (pepsin)

ÕÕ°¡“πâÕ¬ ·μà¡’‡√ππ‘π (rennin) ∑”Àπâ“∑’Ë¬àÕ¬

‡§´’π (casein) ´÷Ëß‡ªìπ‚ª√μ’π„ππ¡ ‚¥¬∑”„Àâπ¡

∫∑§—¥¬àÕ

°“√»÷°…“°“√‡ √‘¡°√¥Õ‘π∑√’¬å„πÕ“À“√μàÕ ¡√√∂π–°“√‡®√‘≠‡μ‘∫‚μ¢Õß≈Ÿ° ÿ°√À≈—ßÀ¬à“π¡ (Õ“¬ÿ 2  —ª¥“Àå)

‚¥¬°“√‡ √‘¡°√¥Õ‘π∑√’¬å∑“ß°“√§â“ 4 ™π‘¥ §◊Õ A, B, C ·≈– D „™â ÿ°√≈Ÿ°º ¡ (≈“√å®‰«∑å x ·≈π‡√´ x ¥Ÿ√Õ§) ®”π«π 5 μ—«

πÈ”Àπ—°‡©≈’Ë¬ 8.24 °‘‚≈°√—¡ ‡≈’È¬ß≈Ÿ° ÿ°√∫π°√ß¢—ß‡¥’Ë¬«∑¥ Õ∫°“√¬àÕ¬‰¥â (metabolism cage) „™â√–¬–‡«≈“„π°“√ª√—∫ —μ«å

∑¥≈Õß 7 «—π ·≈–‡°Á∫¢âÕ¡Ÿ≈‡ªìπ‡«≈“ 28 «—π æ∫«à“Õ—μ√“°“√‡®√‘≠‡μ‘∫‚μ¢Õß≈Ÿ° ÿ°√∑’Ë‰¥â√—∫°“√‡ √‘¡°√¥Õ‘π∑√’¬å™π‘¥ A, ™π‘¥

B, ™π‘¥ D ·≈–™π‘¥ C „π Ÿμ√Õ“À“√ ¡’§à“ Ÿß°«à“ Ÿμ√§«∫§ÿ¡ ·μà‰¡à¡’§«“¡·μ°μà“ß∑“ß ∂‘μ‘ (P > 0.05) ‚¥¬¡’§à“‡ªìπ 311,

300, 296, 282 ·≈– 282 °√—¡μàÕμ—«μàÕ«—π μ“¡≈”¥—∫ ‡™àπ‡¥’¬«°—∫πÈ”Àπ—°μ—«∑’Ë‡æ‘Ë¡μàÕª√‘¡“≥Õ“À“√∑’Ë°‘π æ∫«à“ ≈Ÿ° ÿ°√∑’Ë‰¥â√—∫

°“√‡ √‘¡°√¥Õ‘π∑√’¬å™π‘¥ A, ™π‘¥ B, ™π‘¥ D ·≈–™π‘¥ C „π Ÿμ√Õ“À“√ ¡’§à“ Ÿß°«à“Õ“À“√ Ÿμ√§«∫§ÿ¡ ·μà‰¡à¡’§«“¡·μ°μà“ß

∑“ß ∂‘μ‘ (P > 0.05) ‚¥¬¡’§à“‡ªìπ 690, 658, 652, 603 ·≈– 610 °√—¡μàÕ°‘‚≈°√—¡ μ“¡≈”¥—∫ πÕ°®“°π’Èæ∫«à“≈Ÿ° ÿ°√∑’Ë‰¥â√—∫

°“√‡ √‘¡°√¥Õ‘π∑√’¬å™π‘¥ A, ™π‘¥ B, ™π‘¥ D ·≈–™π‘¥ C „π Ÿμ√Õ“À“√ ¡’ª√– ‘∑∏‘¿“æ°“√„™â‚ª√μ’π Ÿß°«à“Õ“À“√ Ÿμ√§«∫§ÿ¡

·μà‰¡à¡’§«“¡·μ°μà“ß∑“ß ∂‘μ‘ (P > 0.05) ‚¥¬¡’§à“‡ªìπ 3.46, 3.33, 3.29, 3.13 ·≈– 3.13 μ“¡≈”¥—∫ º≈°“√∑¥≈Õß √ÿª‰¥â«à“

°“√‡ √‘¡°√¥Õ‘π∑√’¬å„πÕ“À“√≈Ÿ° ÿ°√À¬à“π¡¡’·π«‚πâ¡∑’Ë®–∑”„Àâ≈Ÿ° ÿ°√¡’ ¡√√∂π–°“√‡®√‘≠‡μ‘∫‚μ ∑’Ë¥’°«à“‰¡à‡ √‘¡

§” ”§—≠: °√¥Õ‘π∑√’¬å ≈Ÿ° ÿ°√À¬à“π¡  ¡√√∂π–°“√‡®√‘≠‡μ‘∫‚μ
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¥Ÿ¥π¡ ·≈â«§àÕ¬ Ê ‡æ‘Ë¡¢÷Èπ °“√æ—≤π“°“√ √â“ß ·≈–

°“√À≈—Ëß¡’≈—°…≥–‡™àπ‡¥’¬«°—∫πÈ”¬àÕ¬‚ª√μ’π ·μà

‡¡◊ËÕ·√°‡°‘¥≈Ÿ° ÿ°√ ¡’ª√‘¡“≥¢Õß‰≈‡ª  Ÿß°«à“

‡ªª ‘́π ∑√‘ª ‘́π ·≈–Õ–‰¡‡≈  ∑’Ë∑”°“√»÷°…“‚¥¬

Corring ·≈–§≥– (1978); Owsley ·≈–§≥– (1986)

·≈– Lindermann ·≈–§≥– (1986) æ∫«à“‰≈‡ª 

‡æ‘Ë¡¢÷Èπ Ÿß ÿ¥‡¡◊ËÕÕ“¬ÿ‰¥â 6  —ª¥“Àå ‡™àπ‡¥’¬«°—∫

πÈ”¬àÕ¬‚ª√μ’π·≈–πÈ”¬àÕ¬§“√å‚∫‰Œ‡¥√μ πÈ”¬àÕ¬

‡À≈à“π’È¡’§«“¡ ”§—≠Õ¬à“ß¡“°„π°“√¬àÕ¬‚¿™π–„π

Õ“À“√∑’Ë≈Ÿ° ÿ°√°‘π‡¢â“‰ª ‡æ◊ËÕ°“√‡®√‘≠‡μ‘∫‚μ

§«“¡‡ªìπ°√¥·≈–¥à“ß (pH) ‡©≈’Ë¬„π

°√–‡æ“–Õ“À“√¢Õß≈Ÿ° ÿ°√™à«ßÀ≈—ßÀ¬à“π¡Õ¬Ÿà∑’Ë√–¥—∫

2.84-4.29 (Polivoda ·≈–§≥–, 1973 Õâ“ß‚¥¬ Kidder

and Manners, 1978) ´÷Ëß∂◊Õ«à“ pH  Ÿß°«à“ ÿ°√‚μ

‰¡à‡À¡“– ¡ ”À√—∫°“√∑”ß“π¢Õß‡Õπ‰´¡å„π

°√–‡æ“– ‚¥¬‡©æ“–‡ÕÁπ‰´¡å ‡ªª ‘́π (pepsin) ®÷ß

∑”„Àâ°“√¬àÕ¬Õ“À“√¡’ª√– ‘∑∏‘¿“æμË” (Manners

and Stevens, 1972 ; Cranwell, 1985)

„π°“√‡ √‘¡°√¥ ™à«¬„Àâ‡æ‘Ë¡Õ—μ√“°“√‡®√‘≠

‡μ‘∫‚μ ·≈–ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√ ‰¥â¥’¬‘Ëß¢÷Èπ

‡π◊ËÕß®“°°√¥¡’°“√·μ°μ—«¢Õß‰Œ‚¥√‡®π  àßº≈μàÕ

°“√‡æ‘Ë¡°√¥‰Œ‚¥√§≈Õ√‘° (HCl) „π°√–‡æ“–Õ“À“√

‚¥¬°√¥‰Œ‚¥√-§≈Õ√‘°∑”Àπâ“∑’Ë‡ª≈’Ë¬π‡ªª ‘́‚π‡®π

‰ª‡ªìπ ‡ªª´‘π (Manners and Stevens, 1972 ;

Cranwell, 1985) ´÷Ëß®–™à«¬‡æ‘Ë¡°“√¬àÕ¬‰¥â¢Õß

Õ“À“√‚ª√μ’π„π°√–‡æ“– ·≈–°“√¥Ÿ¥´÷¡¢Õß°√¥

Õ–¡‘‚π„π≈”‰ â‡≈Á° (Kirchgessner and Roth, 1982

Õâ“ß‚¥¬ Ravindran and Kornegay, 1993)

°“√∑¥≈Õß§√—Èßπ’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“

 ¡√√∂π–°“√‡®√‘≠‡μ‘∫‚μ¢Õß≈Ÿ° ÿ°√ ∑’Ë‰¥â√—∫°“√

‡ √‘¡°√¥Õ‘π∑√’¬å∑“ß°“√§â“ ‰¥â·°à °√¥Õ‘π∑√’¬å™π‘¥

A, °√¥Õ‘π∑√’¬å™π‘¥ B, °√¥Õ‘π∑√’¬å™π‘¥ C, ·≈–

°√¥Õ‘π∑√’¬å™π‘¥ D, „π Ÿμ√Õ“À“√‚¥¬≈Ÿ° ÿ°√∑’Ë„™â

„π°“√∑¥≈Õß§√—Èßπ’È¡’πÈ”Àπ—°‡©≈’Ë¬ 8.24 °‘‚≈°√—¡

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß

„π°“√∑¥≈Õßπ’È„™â ÿ°√≈Ÿ°º ¡ (≈“√å®‰«∑å x

·≈π‡√´ x ¥Ÿ√Õ§) ‡æ»ºŸâ ®”π«π 5 μ—« πÈ”Àπ—°

‡©≈’Ë¬ 8.24 °‘‚≈°√—¡ ‡≈’È¬ß„π°√ß¢—ß‡¥’Ë¬«∑¥ Õ∫

°“√¬àÕ¬‰¥â (metabolism cage) ∑’Ë¡’¿“™π–√Õß√—∫

∑’Ë “¡“√∂·¬°¡Ÿ≈·≈–ªí  “«–‰¥â ¿“¬„π‚√ß‡√◊Õπ¡’

°“√„Àâ· ßμ≈Õ¥‡«≈“ „™â·ºπ°“√∑¥≈Õß·∫∫ ÿà¡

 ¡∫Ÿ√≥å (Completely Randomized Design, CRD)

‚¥¬¡’ªí®®—¬„π°“√»÷°…“§◊ÕÕ“À“√∑’Ë‡ √‘¡°√¥Õ‘π∑√’¬å∑’Ë

·μ°μà“ß°—π®”π«π 5 ªí®®—¬ ªí®®—¬≈– 4 ́ È” (∑¥≈Õß

4  —ª¥“Àå) ´È”≈– 1 μ—« ·≈–‡ª√’¬∫‡∑’¬∫§«“¡

·μ°μà“ß¢Õß§à“‡©≈’Ë¬‚¥¬«‘∏’ Dancanûs New

Multiple Range Test (Steel and Torrie, 1980)

„™â‡«≈“„π°“√ª√—∫ —μ«å∑¥≈Õß‡ªìπ‡«≈“ 7 «—π ·≈–

„™â‡«≈“„π°“√∑”°“√∑¥≈Õß‡ªìπ‡«≈“ 28 «—π

(4  —ª¥“Àå) ‚¥¬∫—π∑÷°πÈ”Àπ—°μ—«‡√‘Ë¡μâπ ·≈–πÈ”

Àπ—° ÿ¥∑â“¬¢Õß≈Ÿ° ÿ°√„π·μà≈– —ª¥“Àå¢Õß°“√

∑¥≈Õß·≈–∫—π∑÷°ª√‘¡“≥Õ“À“√∑’Ë ÿ°√‰¥â√—∫„π

·μà≈–«—πμ≈Õ¥√–¬–‡«≈“∑”°“√∑¥≈Õß

Õ“À“√∑’Ë„™â„π°“√∑¥≈Õß¡’∑—ÈßÀ¡¥ 5  Ÿμ√

Õ“À“√ ‡ªìπÕ“À“√∑’Ë¡’√–¥—∫‚ª√μ’π √âÕ¬≈– 20 ¡’°“√

‡ √‘¡°√¥Õ‘π∑√’¬å¥—ßπ’È§◊Õ Õ“À“√ Ÿμ√∑’Ë 1 ‡ªìπÕ“À“√

 Ÿμ√§«∫§ÿ¡ Õ“À“√ Ÿμ√∑’Ë 2 ‡ªìπÕ“À“√‡ √‘¡°√¥

Õ‘π∑√’¬å ™π‘¥ A Õ“À“√ Ÿμ√∑’Ë 3 ‡ªìπÕ“À“√‡ √‘¡

°√¥Õ‘π∑√’¬å™π‘¥ B Õ“À“√ Ÿμ√∑’Ë 4 ‡ªìπÕ“À“√

‡ √‘¡°√¥Õ‘π∑√’¬å™π‘¥ C Õ“À“√ Ÿμ√∑’Ë 5 ‡ªìπ

Õ“À“√‡ √‘¡°√¥Õ‘π∑√’¬å™π‘¥ D Õ“À“√∑’Ë„™â„π°“√

∑¥≈Õß„π·μà≈– Ÿμ√Õ“À“√¡’‚¿™π–§√∫∂â«πμ“¡
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§”·π–π”¢Õß NRC (1998) ¥—ß· ¥ß„π Table 1

≈Ÿ° ÿ°√∑ÿ°μ—«®–‰¥â√—∫Õ“À“√„π·μà≈–«—πª√‘¡“≥

‡∑à“°—π (ª√–¡“≥√âÕ¬≈– 3 ¢ÕßπÈ”Àπ—°μ—«) „Àâ

Õ“À“√≈Ÿ° ÿ°√«—π≈– 2 §√—Èß „π‡«≈“ 06.00 ·≈– 17.00

π“Ãî°“ „Àâ≈Ÿ° ÿ°√‰¥â√—∫πÈ”¥◊Ë¡Õ¬à“ß‡μÁ¡∑’Ëμ“¡§«“¡

μâÕß°“√

º≈°“√∑¥≈Õß

º≈°“√»÷°…“ ¡√√∂π–°“√‡®√‘≠‡μ‘∫‚μ¢Õß

≈Ÿ° ÿ°√∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’°“√‡ √‘¡°√¥Õ‘π∑√’¬å∑’Ë

·μ°μà“ß°—πæ∫«à“  ÿ°√∑’Ë‰¥â√—∫°“√‡ √‘¡°√¥Õ‘π∑√’¬å

™π‘¥ A, B, D ·≈– C „π Ÿμ√Õ“À“√ ¡’πÈ”Àπ—°μ—«

‡æ‘Ë¡¢÷Èπ Ÿß°«à“Õ“À“√ Ÿμ√§«∫§ÿ¡

Õ—μ√“°“√‡®√‘≠‡μ‘∫‚μ (Average Daily Gain,

ADG) æ∫«à“≈Ÿ° ÿ°√∑’Ë‰¥â√—∫°“√‡ √‘¡°√¥Õ‘π∑√’¬å™π‘¥

A, ™π‘¥ B, ™π‘¥ D ·≈–™π‘¥ C „π Ÿμ√Õ“À“√¡’

Õ—μ√“°“√‡®√‘≠‡μ‘∫‚μ Ÿß°«à“Õ“À“√ Ÿμ√§«∫§ÿ¡ ·μà

‰¡à¡’§«“¡·μ°μà“ß∑“ß ∂‘μ‘ (P > 0.05) ‚¥¬¡’§à“‡ªìπ

311, 300, 296, 282 ·≈– 282 °√—¡μàÕμ—«μàÕ«—π

μ“¡≈”¥—∫ ¥—ß· ¥ß„π Table 2

πÈ”Àπ—°μ—«∑’Ë‡æ‘Ë¡μàÕª√‘¡“≥Õ“À“√∑’Ë°‘π (Gain

Per Feed, G/F) æ∫«à“≈Ÿ° ÿ°√∑’Ë‰¥â√—∫°“√‡ √‘¡

°√¥Õ‘π∑√’¬å™π‘¥ A, ™π‘¥ B, ™π‘¥ D ·≈–™π‘¥ C

„π Ÿμ√Õ“À“√ ¡’πÈ”Àπ—°μ—«∑’Ë‡æ‘Ë¡¢÷ÈπμàÕª√‘¡“≥

Õ“À“√∑’Ë°‘π Ÿß°«à“Õ“À“√ Ÿμ√§«∫§ÿ¡ ·μà‰¡à¡’§«“¡

·μ°μà“ß∑“ß ∂‘μ‘ (P > 0.05) ‚¥¬¡’§à“‡ªìπ 690, 658,

Table 1 Compositions of experimental diets

Diet (%)
control A B C D

Full-fat soybean 20.00 20.00 20.00 20.00 20.00

Soybean meal 19.10 19.10 19.10 19.10 19.10

Corn 48.90 48.90 48.90 48.90 48.90

Broken rice  4.00  4.00  4.00  4.00  4.00

Soybean oil  3.00  3.00  3.00  3.00  3.00

Dicalcium phosphate  3.00  3.00  3.00  3.00  3.00

Calcium carbonate  0.70  0.70  0.70  0.70  0.70

Salt  0.25  0.25  0.25  0.25  0.25

DL-methionine  0.30  0.30  0.30  0.30  0.30

L-lysine  0.25  0.25  0.25  0.25  0.25

Premix  0.50  0.50  0.50  0.50  0.50

Organic acid  0.00  0.50  0.50  0.50  0.50

Total 100.00 100.50 100.50 100.50 100.50
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652, 603 ·≈– 610 °√—¡μàÕ°‘‚≈°√—¡μ“¡≈”¥—∫ ¥—ß· ¥ß

„π Table 2 ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°°“√μÕ∫ πÕßμàÕ

°√¥´‘μ√‘°®–‡°‘¥¢÷Èπ¡“°∑’Ë ÿ¥™à«ß·√°À≈—ßÀ¬à“π¡

·μà„π√–¬–‡«≈“ 4  —ª¥“ÀåÀ≈—ßÀ¬à“π¡ ≈Ÿ° ÿ°√®–¡’

√–¥—∫‡Õπ‰´¡å∑’Ë ¡∫Ÿ√≥å  àßº≈„Àâ°“√„™âª√–‚¬™πå¢Õß

°√¥∑’Ëº≈‘μ¢÷Èπ‡Õß„π√à“ß°“¬¡“°¢÷Èπ ∑”„Àâ°“√μÕ∫

 πÕßμàÕ°“√‡ √‘¡°√¥≈¥≈ß (Cranwell, 1985 ;

Lindermann ·≈–§≥–, 1986) √«¡∑—Èß™π‘¥¢Õß

«—μ∂ÿ¥‘∫Õ“À“√ ‚¥¬‡©æ“–∫—ø‡øÕ√å (buffer) ¢Õß

Õ“À“√∑’Ë‡°‘¥®“°°“√·μ°μ—«¢Õß‰ÕÕÕπ ®–‡ªìπ

ªí®®—¬ ”§—≠¢Õß pH „π°√–‡æ“–Õ“À“√≈Ÿ° ÿ°√

(Bolduan ·≈–§≥–, 1988) ´÷Ëß®“°º≈°“√∑¥≈Õßπ’È

‰¥â Õ¥§≈âÕß°—∫°“√√“¬ß“π¢Õß Risley ·≈–§≥–

(1991) æ∫«à“°“√‡ √‘¡°√¥´‘μ√‘°√–¥—∫ 1.5 % „π

Õ“À“√≈Ÿ° ÿ°√Õ“¬ÿ‡√‘Ë¡·√° 35 «—π ∑’Ë¡’¢â“«‚æ¥ °“°

∂—Ë«‡À≈◊Õß ¢â“« “≈’ ·≈–ª≈“ªÉπ ∑”„ÀâÕ—μ√“°“√‡æ‘Ë¡

πÈ”Àπ—°μ—«‰¡à·μ°μà“ß∑“ß ∂‘μ‘ (P > 0.05) ®“°‰¡à

‡ √‘¡°√¥´‘μ√‘° √“¬ß“π¢Õß Edmonds ·≈–§≥–

(1988) æ∫«à“°“√‡ √‘¡°√¥´‘μ√‘°√–¥—∫ 1.5 % „π

Õ“À“√≈Ÿ° ÿ°√Õ“¬ÿ‡√‘Ë¡∑¥≈Õß 30 «—π ∑’Ë¡’¢â“«‚æ¥

°“°∂—Ë«‡À≈◊Õß ¢â“« “≈’ ·≈–ª≈“ªÉπ ¡’Õ—μ√“°“√

‡æ‘Ë¡πÈ”Àπ—°μ—«‰¡à·μ°μà“ß∑“ß ∂‘μ‘ (P > 0.05)

®“°‰¡à‡ √‘¡°√¥ ‘́μ√‘°

ª√– ‘∑∏‘¿“æ°“√„™â‚ª√μ’π (Protein Efficiency

Ratio, PER) æ∫«à“≈Ÿ° ÿ°√∑’Ë‰¥â√—∫°“√‡ √‘¡°√¥

Õ‘π∑√’¬å™π‘¥ A, ™π‘¥ B, ™π‘¥ D ·≈–™π‘¥ C

„π Ÿμ√Õ“À“√ ¡’ª√– ‘∑∏‘¿“æ°“√„™â‚ª√μ’π Ÿß°«à“

Õ“À“√ Ÿμ√§«∫§ÿ¡ ·μà‰¡à¡’§«“¡·μ°μà“ß∑“ß ∂‘μ‘

(P > 0.05) ‚¥¬¡’§à“‡ªìπ 3.46, 3.33, 3.29, 3.13

·≈– 3.13 μ“¡≈”¥—∫ ¥—ß· ¥ß„π Fig. 1  Õ¥§≈âÕß

°— ∫√“¬ß“π¢Õß Johnson (1992) Õâ“ß∂÷ß„π

Ravindran ·≈– Kornegay (1993) æ∫«à“ °“√‡ √‘¡

°√¥ ‘́μ√‘°√–¥—∫ 3.0 % „πÕ“À“√≈Ÿ° ÿ°√Õ“¬ÿ‡√‘Ë¡

°“√∑¥≈Õß 21 «—π ∑’Ë¡’¢â“« “≈’ °“°∂—Ë«‡À≈◊Õß

ª≈“ªÉπ ·≈–‡π◊ÈÕªÉπ ‡ªìπÀ≈—° ‰¡à∑”„ÀâÕ—μ√“°“√

‡æ‘Ë¡πÈ”Àπ—°μàÕÕ“À“√∑’Ë°‘π‰¥â‡ª≈’Ë¬π·ª≈ß ‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫‰¡à‡ √‘¡°√¥´‘μ√‘° πÕ°®“°π—Èπ√“¬ß“π¢Õß

Kornegay ·≈–§≥– (1976) ; Sciopioni ·≈–§≥–

(1978) ; Clark ·≈– Batterham (1989) ∑’Ë‡ √‘¡

°√¥´‘μ√‘°√–¥—∫ 1.0 % æ∫«à“ ‰¡à¡’§«“¡·μ°μà“ß

∑“ß ∂‘μ‘ (P > 0.05) ®“°∑’Ë‰¡à‡ √‘¡°√¥ ‘́μ√‘° ·μà

°“√‡ √‘¡°√¥´‘μ√‘°∑’Ë√–¥—∫ 1.0 % ®“°√“¬ß“π¢Õß

Initial body weight (kg) 11.00 7.80 6.40 7.20 8.00 - -

Final body weight (kg) 18.90 16.50 14.80 15.10 16.30 - -

Average daily gain (g/h/d)  282  311 300 282 296 ns 44.98

Average daily feed intake (g/h/d)  450 450 450 450 450 - -

Average daily protein intake (g/h/d)  90 90 90 90 90 - -

Gain per feed (g/kg) 610 690 658 603 652 ns 15.32

ns : non significan

Table 2 Growth performance of weanling pigs

Diets F-test CV (%)
control A B C D



·°àπ‡°…μ√ ªï∑’Ë 35 ©∫—∫∑’Ë 1 ¡°√“§¡-¡’π“§¡ 2550 11

Falkowski ·≈– Aherne (1984) æ∫«à“ Õ—μ√“°“√

‡æ‘Ë¡πÈ”Àπ—°μ—«μàÕÕ“À“√∑’Ë°‘π‡æ‘Ë¡¡“°¢÷Èπ 6.5 % ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫≈Ÿ° ÿ°√∑’Ë‰¡à‡ √‘¡ °√¥ ‘́μ√‘° °“√‡ √‘¡

°√¥´‘μ√‘°∑’Ë√–¥—∫ 1.5 % ®“°√“¬ß“π¢Õß Edmonds

·≈–§≥– (1985) ; Risley ·≈–§≥– (1991) æ∫«à“

≈Ÿ° ÿ°√Õ“¬ÿ‡√‘Ë¡°“√∑¥≈Õß 25 «—π ·≈– 30 «—π ¡’

Õ—μ√“°“√‡æ‘Ë¡πÈ”Àπ—°μ—«μàÕÕ“À“√∑’Ë°‘π‡æ‘Ë¡¡“°¢÷Èπ

6.2 % ·≈– 4.8 % ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‰¡à‡ √‘¡

°√¥ ‘́μ√‘° μ“¡≈”¥—∫ ·≈–°“√‡ √‘¡°√¥ ‘́μ√‘°∑’Ë√–¥—∫

2.0 % „π Ÿμ√Õ“À“√ ®“°√“¬ß“π¢Õß Giesting ·≈–

Easter (1985) ; Falkowski ·≈– Aherne (1984)

æ∫«à“ Õ—μ√“°“√‡æ‘Ë¡πÈ”Àπ—°μ—«μàÕÕ“À“√∑’Ë°‘π¢Õß≈Ÿ°

 ÿ°√‡æ‘Ë¡¢÷Èπ 11.1 % ·≈– 7.8 % ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫‰¡à‡ √‘¡°√¥´‘μ√‘°

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

‡∑’¬∫°—∫≈Ÿ° ÿ°√∑’Ë‰¡à‰¥â√—∫°“√‡ √‘¡°√¥Õ‘π∑√’¬å„π

Õ“À“√ ™’È„Àâ‡ÀÁπ«à“„π°“√∑¥≈Õß§√—Èßπ’È°“√‡ √‘¡°√¥

Õ‘π∑√’¬å„πÕ“À“√‰¡à¡’º≈„π°“√ àß‡ √‘¡ ¡√√∂π–

°“√‡®√‘≠‡μ‘∫‚μ¢Õß≈Ÿ° ÿ°√À≈—ßÀ¬à“π¡ ·μà®“°º≈

°“√∑¥≈Õßπ’È °“√‡ √‘¡°√¥Õ‘π∑√’¬å¡’·π«‚πâ¡∑’Ë®–

∑”„Àâ ÿ°√¡’ ¡√√∂π–°“√‡®√‘≠‡μ‘∫‚μ¥’¢÷Èπ Õ“®‡ªìπ

º≈‡π◊ËÕß®“°°“√‡ √‘¡°√¥Õ‘π∑√’¬å„πÕ“À“√ ∑”„Àâ

 ¿“«–§«“¡‡ªìπ°√¥ - ¥à“ß„π∑“ß‡¥‘πÕ“À“√¢Õß

 ÿ°√¥’¢÷Èπ  àßº≈„Àâ°“√¬àÕ¬Õ“À“√¢Õß ÿ°√¥’¢÷Èπ
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