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Abstract

Kaentawan or Jerusalem artichoke (JA, Helianthus tuberosus L.) is a tuberous annual crop of which

tubers are rich in fructo-oligosaccharide (FOS) carbohydrates in the forms of inulin and fructans. The FOS are not

digestible by the animal digestive enzymes but are readily digested by the beneficial microbes in GI tract. Feeding

FOS to animals suppresses growth and proliferation of the GI pathogenic bacteria but stimulates growth of

health-promoting microbials with beneficial implications for host health. Feeding FOS from JA to animals helped

improve gut health by balancing microbial population, lowering intestinal pH and stimulating development of gut wall

resulting in improved absorption. Feeding JA powder at 1% of diets to post-weaning, growing-finishing pigs

improved body weight when compared to the controls and improved efficiency of feed conversion ratio (FCR) by

21.8% (P<0.05). Supplementing FOS and inulin at 1% of layer diets reduced yolk total cholesterol and yolk

cholesterol concentration (P<0.05). Supplementing short-chained FOS at 0.10% of diets increased egg weight, egg

mass and improved FCR when compared to the controls (P<0.01). JA could be used as growth promoting

supplement in animal feeds in place of antibiotic growth promoters. Its growth promoting effects are accomplished

by suppressing pathogenic microbes, balancing gut microflora and gut environment leading to better gut health,

nutrient digestion, absorption and ultimately to better performance.
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1. ∫∑π”

°“√„™â«—μ∂ÿ‡μ‘¡„πÕ“À“√ —μ«å¡’¡“π“πÀ≈“¬

 ‘∫ªï·≈â« ¡’∑—Èß¬“ (drugs) ·≈– “√ªØ‘™’«π–

(antibiotic) ‡æ◊ËÕ«—μ∂ÿª√– ß§å°√–μÿâπ°“√‡®√‘≠‡μ‘∫‚μ

ª√—∫ª√ÿßª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√  ÿ¢¿“æ¢Õß

 —μ«å∑’Ë¥’ ‡æ◊ËÕ„Àâ —μ«å„Àâº≈º≈‘μ Ÿß¢÷Èπ ·≈–≈¥μâπ∑ÿπ„π

°“√º≈‘μ —μ«å ªí®®ÿ∫—π‰¥â‡æ‘Ë¡®”π«π¡“°¡“¬À≈“¬™π‘¥

·≈–®“°°“√∑’Ë«—μ∂ÿ∑’Ë‡μ‘¡„πÕ“À“√ —μ«åª√–‡¿∑¬“

∫“ß™π‘¥ àßº≈μ°§â“ßÕ¬Ÿà„πº≈‘μ¿—≥±å —μ«å ·≈–¡’º≈

°√–∑∫μàÕ ÿ¢¿“æ¢ÕßºŸâ∫√‘‚¿§ ¥—ßπ—Èπ„πªï æ.». 2549

ª√–‡∑»ºŸâπ”‡¢â“º≈‘μ¿—≥±å‡π◊ÈÕ —μ«å√“¬„À≠à®“°‰∑¬

‡™àπ ª√–‡∑»≠’ËªÿÉπ ·≈–°≈ÿà¡ À¿“æ¬ÿ‚√ª (EU) ¡’

°“√§«∫§ÿ¡°“√„™âªØ‘™’«π– “√„πÕ“À“√ —μ«åÕ¬à“ß

‡¢â¡ß«¥ ∑”„Àâª√–‡∑»ºŸâº≈‘μ‡æ◊ËÕ°“√ àßÕÕ°μâÕß

§«∫§ÿ¡°“√„™âªØ‘™’«π– “√‡æ◊ËÕ‡ªìπ “√‡√àß°“√

‡®√‘≠‡μ‘∫‚μ  àßº≈„Àâ„πªí®®ÿ∫—π¡’°“√≈¥°“√„™â

ªØ‘™’«π– “√„πÕ“À“√ —μ«å≈ßÕ¬à“ß™—¥‡®π ·μà¡’°“√

π” “√∑¥·∑πªØ‘™’«π– “√μà“ß Ê ¡“„™â‡æ‘Ë¡¡“°¢÷Èπ

Õ“∑‘  “√‡ √‘¡™’«π– (probiotic) Õ“À“√‡ √‘¡™’«π–

∫∑§—¥¬àÕ

·°àπμ–«—π (‡¬√Ÿ´“‡≈Á¡ Õ“√åμ‘‚™ä§) ‡ªìπæ◊™À—«ª√–°Õ∫¥â«¬§“√å‚∫‰Œ‡¥√μª√–‡¿∑ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å ‚¥¬¡’

Õ‘ππŸ≈‘π‡ªìπ‚§√ß √â“ßæ◊Èπ∞“π´÷Ëß‰¡à “¡“√∂¬àÕ¬‰¥â‚¥¬‡ÕÁπ‰´¡å„π√–∫∫∑“ß‡¥‘πÕ“À“√ §“√å‚∫‰Œ‡¥√μª√–‡¿∑π’È®–‡ªìπÕ“À“√

¢Õß®ÿ≈‘π∑√’¬å∑’Ë¡’ª√–‚¬™πå„π√–∫∫∑“ß‡¥‘πÕ“À“√·≈– àßº≈∑’Ë¥’μàÕ ÿ¢¿“æ ‚¥¬™à«¬¥Ÿ¥´—∫ “√æ‘…„π∑“ß‡¥‘πÕ“À“√ °√–μÿâπ·≈–

æ—≤π“„Àâºπ—ß≈”‰ â¡’°“√¥Ÿ¥´÷¡∑’Ë¥’¢÷Èπ ª√—∫ ¿“æ pH „π√–∫∫∑“ß‡¥‘πÕ“À“√„Àâ‡À¡“– ¡°—∫°“√∑”ß“π¢Õß‡ÕÁπ‰´¡å∑”„Àâ¬àÕ¬

Õ“À“√‰¥â¡“°¢÷Èπ ‡¡◊ËÕ‡ √‘¡·°àπμ–«—πºß„π√–¥—∫ 1% „πÕ“À“√≈Ÿ° ÿ°√À¬à“π¡ ·≈–À√◊Õ ÿ°√√ÿàπ-¢ÿπ ®–¡’º≈μàÕ°“√‡æ‘Ë¡πÈ”Àπ—°

μ—« Ÿß°«à“°≈ÿà¡§«∫§ÿ¡ ·≈–¡’Õ—μ√“°“√·≈°‡π◊ÈÕ¥’°«à“ 21.8% (P<0.05) °“√‡ √‘¡ø√ÿ§‚μ‚Õ≈‘‚°·´§§“√å‰√¥å·≈–À√◊ÕÕ‘ππŸ≈‘π„π

Õ“À“√‰°à‰¢à 1%  “¡“√∂≈¥§Õ‡≈ ‡∑Õ√Õ≈„π‰¢à ·≈–„π‰¢à·¥ß (P<0.05) °“√‡ √‘¡ø√ÿ§‚μ‚Õ≈‘‚°·´§§“√å‰√¥å “¬ —Èπ 0.1% ¡’

º≈∑”„Àâª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√ ¡«≈‰¢à·≈–πÈ”Àπ—°‰¢à·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡ (P<0.01) ¥—ßπ—Èπ·°àπμ–«—π®÷ßπà“®–‡ªìπæ◊™∑’Ë

 “¡“√∂π”¡“„™â„πÕÿμ “À°√√¡°“√º≈‘μ —μ«å¢Õß‰∑¬‡æ◊ËÕ°√–μÿâπ°“√‡®√‘≠‡μ‘∫‚μ ª√—∫ ¡¥ÿ≈¬å¢Õß®ÿ≈‘π∑√’¬å„π∑“ß‡¥‘πÕ“À“√ ¬—∫¬—Èß

‡™◊ÈÕ∑’Ë°àÕ‚√§·≈–‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√∑¥·∑π°“√„™â “√ªØ‘™’«π–

§” ”§—≠ : ®ÿ≈‘π∑√’¬å, ·°àπμ–«—π, ø√ÿ§‚μ‚Õ≈‘‚°·´§§“√å‰√¥å, Õ“À“√ —μ«å, ª√– ‘∑∏‘¿“æ°“√º≈‘μ

(prebiotic) °√¥Õ‘π∑√’¬å (organic acids) ‡Õπ‰´¡å

(enzyme) ŒÕ√å‚¡π·≈– “√§≈â“¬ŒÕ√å‚¡π (hormone

and hormone-like compounds)  ¡ÿπ‰æ√·≈–

 “√ °—¥®“° ¡ÿπ‰æ√ (herbs and herbs extract)

´÷Ëß “√∑’Ë„™â∑¥·∑πªØ‘™’«π– “√‡æ◊ËÕ‡√àß°“√‡®√‘≠

‡μ‘∫‚μ‡À≈à“π’È °≈ÿà¡Õ“À“√‡ √‘¡™’«¿“æ ‡ªìπ°≈ÿà¡

∑’Ëπ—°Õ“À“√ —μ«å„Àâ§«“¡ π„®Õ¬à“ß¡“°Õ’°°≈ÿà¡Àπ÷Ëß

´÷ËßÕ“À“√‡ √‘¡™’«¿“æπ—Èπ™à«¬ª√—∫ ¡¥ÿ≈¬å¢Õß

®ÿ≈‘π∑√’¬å ‚¥¬‡æ‘Ë¡ª√–™“°√¢Õß®ÿ≈‘π∑√’¬å∑’Ë¡’

ª√–‚¬™πå·≈–≈¥®ÿ≈‘π∑√’¬å∑’Ë‡ªìπ‚∑…„π√–∫∫∑“ß

‡¥‘πÕ“À“√ ™à«¬¥Ÿ¥´—∫ “√æ‘…„π∑“ß‡¥‘πÕ“À“√

°√–μÿâπ·≈–æ—≤π“„Àâºπ—ß≈”‰ â‚¥¬‡©æ“– à«π«‘≈‰≈

(villi) ∑’Ë™à«¬„π°“√¥Ÿ¥´÷¡‚¿™π–¡’æ◊Èπ∑’Ë„π°“√¥Ÿ¥´÷¡

¡“°¢÷Èπ («‘≈‰≈¬“«¢÷Èπ) ·≈–ª√—∫ pH „π√–∫∫∑“ß

‡¥‘πÕ“À“√„Àâ‡À¡“– ¡°—∫°“√∑”ß“π¢ÕßπÈ”¬àÕ¬‰¥â

¥’¢÷Èπ ∑”„Àâ¬àÕ¬Õ“À“√‰¥â¡“°¢÷Èπ ( “‚√™, 2547)

‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√≈¥°“√„™âªØ‘™’«π– “√

„πÕ“À“√ —μ«å

Õ“À“√‡ √‘¡™’«π– À¡“¬∂÷ß  à«πª√–°Õ∫

¢ÕßÕ“À“√∑’Ë¬àÕ¬‰¡à‰¥â‚¥¬‡Õπ‰´¡å¢Õß —μ«å ·μà‡ªìπ



94 ªï∑’Ë 34 ©∫—∫∑’Ë 2 ‡¡…“¬π-¡‘∂ÿπ“¬π 2549 ·°àπ‡°…μ√

ª√–‚¬™πåμàÕ —μ«å‚¥¬°“√™à«¬°√–μÿâπ°“√‡®√‘≠

‡μ‘∫‚μ·≈–°“√∑”ß“π¢Õß®ÿ≈‘π∑√’¬å∑’Ë¡’ª√–‚¬™πå ´÷Ëß

μ—Èß∂‘Ëπ∞“πÕ¬Ÿà·≈â«„π≈”‰ â„À≠à (Gibson and

Roberfroid, 1995 Õâ“ß‚¥¬  “‚√™, 2547) ‚¥¬

Õ“À“√‡ √‘¡™’«π–„πªí®®ÿ∫—π∑’Ëπ‘¬¡π”¡“„™â‡ªìπ “√

‡ √‘¡„πÕ“À“√ —μ«å Õ“∑‘ ™‘‚§√’Ë (chicory) ‡¬√Ÿ́ “‡≈Á¡

Õ“√åμ‘‚™ä§ (Jerusalem artichoke) °√–‡∑’¬¡ ·≈–

°≈â«¬ ‚¥¬æ◊™‡À≈à“π’È®–¡’§“√å‚∫‰Œ‡¥√μª√–‡¿∑

ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å (fructo-oligosaccharide;

FOS) ‡ªìπ à«πª√–°Õ∫·≈–¬—ß‡ªìπ·À≈àßÕ“À“√

¢Õß·∫§∑’‡√’¬∑’Ë¡’ª√–‚¬™πå„π∑“ß‡¥‘πÕ“À“√ ‡™àπ

∫‘øî‚¥·∫§∑’‡√’¬ (bifidobacteria) ·≈§‚μ∫“ ‘́≈≈— 

(lactobacillus) ·≈–·∫§‡∑Õ‚√¥‘  (bacteroises

spp.) ¢≥–‡¥’¬«°—π°Á™à«¬≈¥ª√‘¡“≥·∫§∑’‡√’¬∑’Ë

∑”„Àâ‡°‘¥‚√§ ‡™àπ ´—≈‚¡‡π≈≈à“ (salmonella)

Õ’‚§‰≈ (E. coli) ·≈–‚§≈‘øÕ√å¡ (coliforms) (Gibson

et al., 1995) „π∑’Ëπ’È®–„Àâ§«“¡ ”§—≠°—∫æ◊™

‡¬√Ÿ´“‡≈Á¡Õ“√åμ‘‚™ä§À√◊Õ·°àπμ–«—π ´÷Ëß‡ªìπæ◊™∑’Ë

 “¡“√∂π”¡“„™âª√–‚¬™πå‰¥â¡“°¡“¬À≈“¬Õ¬à“ß

·≈– “¡“√∂ª≈Ÿ°‰¥â¥’„πª√–‡∑»‰∑¬ „π∫∑§«“¡π’È

®–¡ÿàßª√–‚¬™πå„π à«π¢Õß°“√π”¡“„™â‡ªìπ«—μ∂ÿ‡μ‘¡

„πÕ“À“√ —μ«å (feed additive) ‡æ◊ËÕ°√–μÿâπ°“√

‡®√‘≠‡μ‘∫‚μ ·≈–ª√– ‘∑∏‘¿“æ°“√º≈‘μ∑’Ë¥’

2. §«“¡ ”§—≠¢Õß·°àπμ–«—π

·°àπμ–«—πÀ√◊Õ‡¬√Ÿ́ “‡≈Á¡ Õ“√åμ‘‚™ä§ (Jerusa-

lem artichoke) ‡ªìπæ◊™À—« (tuber) „μâ¥‘π§≈â“¬

¡—πΩ√—Ëß∑’ËÕ¬Ÿà„πμ√–°Ÿ≈‡¥’¬«°—π°—∫∑“πμ–«—π ¡’™◊ËÕ

«‘∑¬“»“ μ√å«à“ Helianthus tuberosus L. ¡’∂‘Ëπ

°”‡π‘¥¡“®“°∑«’ªÕ‡¡√‘°“‡Àπ◊Õ (Cosgrove et al.,

1991) ‡ªìπæ◊™æ◊Èπ‡¡◊Õß¢Õßª√–‡∑»·§π“¥“ ‚¥¬„™â

∫√‘‚¿§‡ªìπÕ“À“√ ·≈–μàÕ¡“®÷ß„™â‡ªìπÕ“À“√‡≈’È¬ß —μ«å

ªí®®ÿ∫—π‰¥â¡’º≈‘μ¿—≥±å·∫∫™π‘¥ºß®”Àπà“¬¿“¬„μâ

™◊ËÕ°“√§â“ Õ“∑‘ ´—π‚™ä§ (sunchoke) ·≈–·≈Á∫‚™ä§

(lambchoke) (Wyse and Wilfahrt, 1982)

„πªí®®ÿ∫—π·°àπμ–«—π∂Ÿ°π”¡“„™âª√–‚¬™πå

Õ¬à“ß¡“°¡“¬ ®“°§ÿ≥ ¡∫—μ‘°“√™à«¬‡®√‘≠Õ“À“√

°√–μÿâπ°“√À≈—Ëß¢ÕßπÈ”¥’ ¢—∫ªí  “«– „™â‡ªìπ¬“√–∫“¬

°√–μÿâπ°“√ √â“ßÕ ÿ®‘ ·≈–„™â‡ªìπ¬“æ◊Èπ∫â“π„π°“√

√—°…“‚√§‡∫“À«“π ·≈–‰¢¢âÕÕ—°‡ ∫ À√◊Õ„™â à«π

À—«ª√–°Õ∫Õ“À“√ ¢π¡ ·≈–º≈‘μ‰«πå πÕ°®“°π’È

¬—ß “¡“√∂π”¡“„™â‡ªìπ·À≈àß¢Õßæ≈—ßß“π‡™◊ÈÕ‡æ≈‘ß

ª√–‡¿∑·Õ≈°ÕŒÕ≈å (Cosgrove et al., 1991)

Õ– ‘́‚μπ (acetone) ∫‘«∑“πÕ≈ (butanol) ·≈–

‡Õ∑“πÕ≈ (ethanol) ‰¥âÕ’°¥â«¬ (Denoroy, 1996)

 à«π≈”μâπ„™â∑”æ◊™À¡—° (silage) ‡æ◊ËÕ‡ªìπÕ“À“√

¢Õß —μ«å‡§’È¬«‡Õ◊ÈÕß (Anomymous, 1991) πÕ°®“°

π’È¬—ß “¡“√∂‡æ‘Ë¡·∫§∑’‡√’¬™π‘¥∫‘øî‚¥·∫§∑’‡√’¬ ·≈–

·≈§‚μ∫“´‘≈≈— „π≈”‰ â ¢≥–‡¥’¬«°—π°Á™à«¬≈¥

®”π«π·∫§∑’‡√’¬∑’Ë‡ªìπ‚∑… ‡™àπ §≈Õ μ‘‡¥’¬¡

(Clostridium) ·≈–Õ’‚§‰≈ (E. coli) ∑”„Àâª√‘¡“≥

·Õ¡‚¡‡π’¬„π≈”‰ â ·≈–„π°√–· ‡≈◊Õ¥≈¥≈ß ¡’º≈

¬—∫¬—Èß “√°àÕ¡–‡√Áß °“√ —ß‡§√“–Àå‰¢¡—π„πμ—∫  àßº≈

„Àâ√–¥—∫‰¢¡—π ·≈–§Õ‡≈ ‡∑Õ√Õ≈ (cholesterol) „π

‡≈◊Õ¥≈¥≈ß (Younes et al., 1995; Schijver, 2001;

Kaur and Gupta, 2002)

2.1  “√ÕÕ°ƒ∑∏‘Ï∑’Ë ”§—≠¢Õß‡¬√Ÿ´“‡≈Á¡

Õ“√åμ‘‚™ä§

 à«πÀ—«¢Õß‡¬√Ÿ́ “‡≈Á¡ Õ“√åμ‘‚™ä§ ª√–°Õ∫¥â«¬

ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å 75-80% ´÷Ëß‡ªìπª√–‡¿∑

‚Õ≈‘‚°·´§§“√å‰√¥å¬àÕ¬¬“° (non-digestible

oligosaccharides) ¡’‚§√ß √â“ßª√–°Õ∫¥â«¬ ‡∫μâ“-

¥’ø√ÿ°·μπ (β-D fructans)  “¬ —Èπ §◊Õ ø√ÿ°‚μ´‘≈

(fructosyl) ¬÷¥μàÕ°—π¥â«¬ æ—π∏–∫’μâ“-2, 1 (β-2, 1)

·≈–¬—ßª√–°Õ∫¥â«¬ Õ‘ππŸ≈‘π (inulin) ª√–¡“≥

15-20% ∑—Èßπ’È Õ‘ππŸ≈‘π ‡ªìπ§“√å‚∫‰Œ‡¥√μª√–‡¿∑
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‚æ≈’·´§§“√å‰√¥å (polysaccharide) ‚§√ß √â“ß¢Õß

Õ‘ππŸ≈‘π ª√–°Õ∫¥â«¬ ø√ÿ°‚μ  (fructose) 80% ·≈–

°≈Ÿ‚§  (glucose) 20% ¬÷¥μàÕ°—π¥â«¬æ—π∏–∫’μâ“-2, 1

(Figure 1) ‰¡à “¡“√∂¬àÕ¬‰¥â‚¥¬‡ÕÁπ‰´¡å„π√–∫∫

∑“ß‡¥‘πÕ“À“√ ·μà∂Ÿ°¬àÕ¬‰¥â∑’Ë≈”‰ â„À≠à‚¥¬·∫§∑’‡√’¬

(Leon, 1999; Patkai et al., 2002) ‚§√ß √â“ßæ◊Èπ

∞“π¢ÕßÕ‘ππŸ≈‘π‡ªìπ ø√ÿ°·∑π (fructan) ∑’Ë¡’ “¬

 —Èπ∑’Ë ÿ¥ §◊Õ 1- ‡§ ‚∑  (kestose) Õ‘ππŸ≈‘π à«π„À≠à®–

¡’ “¬¬“«√–À«à“ß 2-60 Àπà«¬ø√ÿ°‚μ  (degree of

polymerization, DP) ‡¡◊ËÕÕ‘ππŸ≈‘π∂Ÿ°¬àÕ¬‚¥¬‡ÕÁπ

‰´¡åÕ‘πŸ‡≈  (inulase) ∑”„Àâ§«“¡¬“« —Èπ≈ß‡À≈◊Õ

2-10 DP ‡√’¬°«à“ fructo-oligosaccharides (FOS)

´÷Ëß„Àâ§«“¡À«“π 30% ¢Õß´Ÿ‚§√  (Niness, 1999)

3. °≈‰°°“√∑”ß“π¢Õßø√ÿ°‚μ‚Õ≈‘‚°·´§

§“√å‰√¥å

3.1 ‡ªìπÕ“À“√¢Õß·∫§∑’‡√’¬°≈ÿà¡∑’Ë ‡ªìπ

ª√–‚¬™πå

ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å‡ªìπÕ“À“√

®”‡æ“–¢Õß®ÿ≈‘π∑√’¬å∑’Ë‡ªìπª√–‚¬™πå‚¥¬‡©æ“–°≈ÿà¡

∫‘øî‚¥·∫§∑’‡√’¬ (bifidobacteria) ·≈–¬—∫¬—Èß

Fig. 1 Structure of inulin Source: http://nl.
wikipedia.org/wiki/Inuline
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®ÿ≈‘π∑√’¬å∑’Ë‡ªìπ‚∑… ·≈–‡™◊ÈÕ°àÕ‚√§Õ◊Ëπ„π≈”‰ â„À≠à

∑—Èßπ’È‡π◊ËÕß®“°‡Õπ‰´¡å β-fructosidase ́ ÷Ëß¬àÕ¬æ—π∏–

β-2,1 ‰¥â ‚¥¬‡©æ“–¢Õß∫‘øî‚¥·∫§∑’‡√’¬ ·≈–‰¡à¡’

„π‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë‡ªìπ‚∑…‡¢â“¬àÕ¬ø√ÿ°‚μ‚Õ≈‘‚°·´§

§“√å‰√¥å ∑”„Àâª√–™“°√¢Õß∫‘øî‚¥·∫§∑’‡√’¬ ·≈–

®ÿ≈‘π∑√’¬å∑’Ë ‡ªìπª√–‚¬™πå¢¬“¬‡æ‘Ë¡¢÷Èπ·≈–≈¥

ª√–™“°√¢Õß‡™◊ÈÕ∑’Ë‡ªìπ‚∑…‰ª„π¢≥–‡¥’¬«°—π

(Chadwick et al., 1992) ∫‘øî‚¥·∫§∑’‡√’¬∫“ß™π‘¥

(species) ∑”°“√μâ“π‡™◊ÈÕ∑’Ë‡ªìπ‚∑…∑—Èß·°√¡∫«°

·≈–·°√¡≈∫ √«¡∂÷ß°≈ÿà¡´—≈‚¡‡π≈≈à“ ·≈–·§¡

æ‘‚≈·∫§‡∑Õ (Campylobacter) ‚¥¬°“√º≈‘μ·∫§

‡∑Õ√‘‚Õ´‘π (bacteriocins) ·≈–≈¥ pH ‚¥¬

°“√º≈‘μ°√¥Õ–´‘μ‘§ ·≈–·≈§μ‘§∑”„Àâ ¿“æ·≈¥≈âÕ¡

≈”‰ â„À≠à‰¡à‡À¡“– ¡ ”À√—∫°“√μ—Èß∂‘Ëπ∞“π¢Õß

®ÿ≈‘π∑√’¬å∑’Ë‡ªìπ‚∑… (Gibson et al., 1995)

3.2 ™à«¬„π°“√√–∫“¬∑âÕß

ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å‚¥¬‡©æ“–Õ‘ππŸ≈‘π

¡’§ÿ≥ ¡∫—μ‘„π°“√Õÿâ¡πÈ” ∑”„Àâª√‘¡“μ√¢Õß¡Ÿ≈‡æ‘Ë¡¢÷Èπ

·≈–§«“¡™◊Èπ„π¡Ÿ≈ Ÿß¢÷Èπ (Hond et al., 2000) Õ’°

∑—Èß°√¥‰¢¡—π “¬ —Èπ∑’Ë‰¥â®“°°“√¬àÕ¬ø√ÿ°‚μ‚Õ≈‘‚°

·´§§“√å‰√¥å™à«¬°√–μÿâπ°“√∫’∫μ—« (peristalsis) ¢Õß

≈”‰ â

3.3 ‡æ‘Ë¡°“√¥Ÿ¥´÷¡·√à∏“μÿ

‚¥¬°√¥‰¢¡—π “¬ —Èπ‡æ‘Ë¡°“√¥Ÿ¥´÷¡

‚´‡¥’¬¡ ·§≈‡´’¬¡ ·≈–§≈Õ‰√¥å ‚¥¬°“√°√–μÿâπ

°“√∑”ß“π¢Õß√–∫∫°“√·≈°‡ª≈’Ë¬πÕ‘‡≈§μ√Õπ

(Na+-H+ exchange) „π≈”‰ â„À≠à  Õ¥§≈âÕß°—∫

√“¬ß“π¢Õß Janssens and Loo (2006) æ∫«à“ ‰°à

‰¢à∑’Ë‰¥â√—∫Õ‘ππŸ≈‘π®–¡’§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡„π

´’√—Ë¡, ‡∂â“√«¡, ª√‘¡“≥·§≈‡´’¬¡·≈–øÕ øÕ√— „π

°√–¥Ÿ°Àπâ“·¢âß (tibia) ·≈–‚´‡¥’¬¡„π°√–¥Ÿ°Àπâ“

·¢âß ‡æ‘Ë¡¢÷Èπ 8, 5, 5 ·≈– 8 ‡ªÕ√å‡´Áπμå ¡“°°«à“

°≈ÿà¡§«∫§ÿ¡ μ“¡≈”¥—∫
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3.4 ≈¥°“√¬àÕ¬‚ª√μ’π„π≈”‰ â„À≠à

‚¥¬∫‘øî‚¥·∫§∑’‡√’¬·≈–·≈§‚μ∫“ ‘́≈≈— 

¡’ ‡Õπ‰´¡å ≈“¬‚ª√μ’π°≈ÿà¡ azoreductase

nitroreductas nitrate reductase ·≈– β-glucu-

ronidase μË” ®÷ß ≈“¬‚ª√μ’π„Àâ‡°‘¥ “√æ‘…‡À≈à“π’È

‚¥¬®–°àÕ„Àâ‡°‘¥°“√À≈ÿ¥≈Õ°¢Õß‡¬◊ËÕ∫ÿºπ—ß≈”‰ â„À≠à

Õ—π‡ªìπ “‡Àμÿ ”§—≠¢Õß°“√‡°‘¥¡–‡√Áß≈”‰ â„À≠à≈¥≈ß

πÕ°®“°π—Èπ ¬—ß™à«¬≈¥°≈‘Ëπ¢Õß¡Ÿ≈≈ß‰¥â¥â«¬

(Swanson and Fahey, 2002)

3.5 ¬—∫¬—Èß°“√ —ß‡§√“–Àå§Õ‡≈ ‡∑Õ√Õ≈„π

√à“ß°“¬

ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å·≈–Õ‘ππŸ≈‘π

 “¡“√∂¬—∫¬—Èß°“√ √â“ß§Õ‡≈ ‡∑Õ√Õ≈„π√à“ß°“¬‰¥â

´÷Ëß‡¡◊ËÕ√à“ß°“¬‰¥â√—∫Õ“À“√∑’Ë¡’ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å

‰√¥å ·≈–Õ‘ππŸ≈‘π‡ªìπ à«πª√–°Õ∫ ®–‰¡à¡’°“√¬àÕ¬‚¥¬

πÈ”¬àÕ¬„π°√–‡æ“–Õ“À“√ ·μà¡’°“√„™âª√–‚¬™πå‚¥¬

∫‘øî‚¥·∫§∑’‡√’¬∑’ËÕ¬Ÿà„π≈”‰ â·≈–‰¥â°√¥‰¢¡—π “¬ —Èπ

(short-chain fatty acids) §◊Õ Õ–´‘‡μ∑ (acetate)

‚æ√æ‘‚Õ‡πμ (propionate) ·≈–∫‘«∑‘‡√∑ (butyrate)

‚æ√æ‘‚Õ‡πμ®–‰ª¬—∫¬—Èß hydroxyl-methylglutaryl

CoA (HMG CoA reductase) ́ ÷Ëß‡ªìπ‡ÕÁπ‰´¡å∑’Ë®”‡ªìπ

(limiting enzyme)„π°“√ —ß‡§√“–Àå§Õ‡≈ ‡∑Õ√Õ≈„π

√à“ß°“¬ ∑”„Àâ≈¥°√–∫«π°“√ √â“ß§Õ‡≈ ‡∑Õ√Õ≈

≈ß‰¥â ·≈–πÕ°®“°π’È ‚æ√æ‘‚Õ‡πμÕ“®‰ª¬—∫¬—Èß

°√–∫«π°“√‡ª≈’Ë¬π‡¡∑‘«¡“‚≈π‘« ‚§‡Õ (methylma-

lonyl CoA) ‰ª‡ªìπ —́° ‘́π‘« ‚§‡Õ (succunyl CoA)

´÷Ëß°√–∫«π°“√π’È “¡“√∂¬—∫¬—Èß ‰æ√Ÿ‡«μ §“√å∫Õ° ‘́

‡≈  (pyruvte carboxylase) ·≈– àßº≈μàÕ°√–∫«π

°“√ √â“ß°≈Ÿ‚§  (gluconeogenesis) (Grizard

et al., 1999)

4. °“√‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å„π

Õ“À“√‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√º≈‘μ

Farnworth (1994) »÷°…“º≈¢Õß·°àπμ–«—π

ºß∑’Ë√–¥—∫ 0, 1, 3 ·≈– 6% „π Ÿμ√Õ“À“√≈Ÿ° ÿ°√

‡≈’¬√“ß (creep feed) Õ“¬ÿ 7 «—π ‡≈’È¬ß‡ªìπ‡«≈“ 21

«—π æ∫«à“ °≈ÿà¡∑’Ë‡ √‘¡·°àπμ–«—πºß∑’Ë√–¥—∫ 1% ¡’

Õ—μ√“°“√‡®√‘≠‡μ‘∫‚μ‡©≈’Ë¬μàÕ«—π‡æ‘Ë¡¢÷Èπ  Ÿß°«à“

°≈ÿà¡§«∫§ÿ¡ 13.6% (0.368 vs 0.324 °°./μ—«/«—π)

·≈–„πªïμàÕ¡“ Farnworth et al. (1995) ‰¥â»÷°…“

º≈¢Õß°“√‡ √‘¡·°àπμ–«—πºß∑’Ë√–¥—∫ 0, 1, 3 ·≈–

6% „πÕ“À“√≈Ÿ° ÿ°√À¬à“π¡∑’ËÕ“¬ÿ 28 «—π ∑”°“√

‡≈’È¬ß 21 «—π æ∫«à“ °≈ÿà¡∑’Ë‰¥â√—∫°“√‡ √‘¡·°àπμ–«—π

ºß∑’Ë√–¥—∫ 1% ¡’πÈ”Àπ—°‡æ‘Ë¡¡“°°«à“°≈ÿà¡§«∫§ÿ¡

0.5% (0.533 vs 0.522 °°./μ—«/«—π) ·≈–¬—ßæ∫

«à“°“√‡ √‘¡·°àπμ–«—π∑’Ë√–¥—∫ 6% ¡’º≈∑”„Àâ

ª√‘¡“≥°“√°‘π‰¥â‡©≈’Ë¬μàÕ«—π¥’∑’Ë ÿ¥ ¡“°°«à“°≈ÿà¡

§«∫§ÿ¡∂÷ß 5.5% (0.888 vs 0.842 °°./μ—«/«—π)

 ”À√—∫°“√∑¥≈Õß„πª√–‡∑»‰∑¬ »ÿ¿«—π®—°√’ (2545)

‰¥â»÷°…“°“√‡ √‘¡®ÿ≈‘π∑√’¬åº ¡·≈–ø√ÿ°‚μ‚Õ≈‘‚°

·´§§“√å‰√¥å®“°·°àπμ–«—πºß∑’Ë√–¥—∫ 1% „πÕ“À“√

 ÿ°√√ÿàπ-¢ÿπ æ∫«à“ ¡’Õ—μ√“°“√‡®√‘≠‡μ‘∫‚μ‡©≈’Ë¬μàÕ

«—π Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

(P<0.05) ∂÷ß 32.8% (0.676 vs 0.509 °°./μ—«/«—π)

·≈–¡’Õ—μ√“°“√·≈°‡π◊ÈÕ (FCR) ¥’°«à“ 21.8% Õ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (2.44 vs 3.12) ·≈–®“°°“√

∑¥≈Õß¢Õß æ‘¿æ (2546) √“¬ß“π«à“ °“√‡ √‘¡

·°àπμ–«—πºß∑’Ë√–¥—∫ 3% „πÕ“À“√≈Ÿ° ÿ°√À¬à“π¡

æ∫«à“¡’·π«‚πâ¡¢ÕßÕ—μ√“°“√‡®√‘≠‡μ‘∫‚μ‡©≈’Ë¬μàÕ

«—π¥’°«à“°≈ÿà¡§«∫§ÿ¡·≈–¥’‡∑’¬∫‡∑à“°—∫°≈ÿà¡‡ √‘¡

¬“ªØ‘™’«π– (P>0.05) (Table 1)
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Janssens and Loo (2006) Õâ“ß∂÷ß√“¬ß“π

º≈°“√∑¥≈Õß¢Õß Chen and Chen (2004) ·≈–

Chen et al. (2005) ∑’Ë‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å

·≈–À√◊ÕÕ‘ππŸ≈‘π 1% „πÕ“À“√‰°à‰¢à æ∫«à“ „Àâ

º≈º≈‘μ‰¢à∑’Ë¥’ πÈ”Àπ—°‰¢à ¡Ë”‡ ¡Õ ·≈–Õ—μ√“°“√

μ“¬∑’ËμË” §Õ‡≈ ‡∑Õ√Õ≈„π‰¢àμË”≈ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫°≈ÿà¡§«∫§ÿ¡ (Table 2)

Age 28-56 days1 (Farnwort et al., 1995)
0 8.33 14.62 0.225 6.29 0.842b 3.742
1 8.07 14.39 0.226 6.32 0.843b 3.730
3 8.75 14.92 0.220 6.17 0.888a 4.036
6 8.20 14.11 0.211 5.91 0.775c 3.673

Age 35-70 days (æ‘¿æ, 2546)
0 6.75 18.73 0.342 11.98 0.580 1.695
3 7.25 20.20 0.370 12.95 0.550 1.486
6 6.99 19.95 0.370 12.96 0.570 1.541
FOS 1% 7.20 17.86 0.305 10.66 0.480 1.574
Antibiotic 7.18 20.43 0.379 13.25 0.570 1.504

Grower: weight 30-70 kg1 (»ÿ¿«—π®—°√’, 2545)
0 - - 0.509b 1.59b 3.124
1 - - 0.676a 1.65a 2.441

1 Mean values in a horizontal row with different letters were significantly different (P<0.05)

Table 1 Effects of dietary supplementation fructo-oligosaccharide from Kaentawan on pig
performance.

FOS Initial Final ADG Weight Feed FCR
(%) weight weight (kg/day) gain intake

(kg) (kg) (kg) (kg/day)

Gill (2005) ‰¥â√“¬ß“π‡°’Ë¬«°—∫ß“π∑¥≈Õß¢Õß

Beghin Meiji „πª√–‡∑»Ω√—Ëß‡»  ∑’Ë»÷°…“º≈¢Õß°“√

‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å “¬ —Èπ (shortchain

fructo-oligosaccharide; scFOS) ∑’Ë√–¥—∫ 0.10%

„πÕ“À“√‰°à‰¢à “¬æ—π∏ÿå Hy-Line W98 ®”π«π 252

μ—« ∑’ËÕ“¬ÿ 20  —ª¥“Àå æ∫«à“ ¡’§«“¡·μ°μà“ß°—π

„π∑“ß ∂‘μ‘ (P<0.001) ¢Õßª√– ‘∑∏‘¿“æ°“√„™â

Õ“À“√ ¡«≈‰¢à ·≈–πÈ”Àπ—°‰¢à (Table 3)
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Eggshell weight percentage (%/egg)1

Day 7 8.66a 8.77a 8.90a

Day 14 9.03b 9.31a 9.30a

Day 21 8.68b 9.29a 9.34a

Day 28 8.81b 9.09a 9.19a

Overall 8.79b 9.11a 9.18a

Eggshell breaking strength (kg)1
Day 7 2.02a 2.04a 2.01a

Day 14 2.00b 2.09a 2.13a

Day 21 2.05b 2.24a 2.19a

Day 28 2.01b 2.21a 2.23a

Overall 2.02b 2.15a 2.12a

Yolk weight (g/egg)2

Initial 16.66a 17.68a 17.55a

1st week 16.83a 17.48a 16.01a

2nd week 17.02a 16.82a 15.95a

3rd week 17.95a 16.78a 15.87a

4th week 17.59a 16.51a 16.75a

Yolk cholesterol concentration (mg/g)2

Initial 14.03a 14.00a 14.03a

1st week 13.09a 10.19b 10.27b

2nd week 12.70a 10.28c 11.67b

3rd week 13.22a 11.41b 10.97b

4th week 11.32a 9.16b 9.16b

Yolk cholesterol content (mg/egg)2

Initial 247.77a 247.52a 246.23a

1st week 221.03a 178.12b 164.42b

2nd week 216.15a 173.04b 186.10b

3rd week 237.30a 191.46b 173.07b

4th week 199.12a 151.25b 153.37b

a,b Mean values in a horizontal row with different letters were significantly different (P<0.05)
1 Janssens and Loo (2006) adapted from Chen and Chen (2004)
2 Janssens and Loo (2006) adapted from Chen et al. (2005)

Table 2 Effects of dietary supplementation of oligofructose and inulin on mean eggshell weight
percentage, eggshell breaking strength, yolk weight, yolk cholesterol concentration, and yolk
cholesterol contents in henûs eggs.

Parameter Control Oligofructose Inulin
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Number of layers (20 weeks) 126 126 -
Mortality (nb of layers) 4 2 -
Number of eggs produced (for 32 weeks) 22,929 23,003 -
Mean rate of lay start (%) 92.1 92.5 NS
Mean rate of lay end (%) 92.7 93.3 NS
Feed intake (g/day) 100 100.6 NS
Egg mass (g/day) 58.0 60.5 <0.001
FCR (kg/kg) 1.72 1.68 <0.001
Egg weight (g) 62.5 64.5 <0.001
Dirty egg (%) 2.5 1.5 0.005
Broken eggs (%) 0.4 0.9 0.028

Source: Gill (2005)

Table 3 Effects of supplemental scFOS during the first period of lay.

Control
scFOS P
0.10% values

5. º≈¢Õß°“√‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å

μàÕ‡™◊ÈÕ®ÿ≈≈‘π∑√’¬å„π∑“ß‡¥‘πÕ“À“√

®ÿ≈‘π∑√’¬å∑’Ë∑”„Àâ‡°‘¥‚√§„π√–∫∫∑“ß‡¥‘π

Õ“À“√¢Õß —μ«å¡’Õ¬ŸàÀ≈“¬™π‘¥ Õ“∑‘ ´—≈‚¡‡π≈≈à“

Õ’‚§‰≈ ·≈–§≈Õ ∑√‘‡¥’¬¡ ·μà‡™◊ÈÕ´—≈‚¡‡π≈≈à“‰¥â√—∫

§«“¡ π„®»÷°…“‡°’Ë¬«¢âÕß°—∫ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å

¡“°°«à“‡™◊ÈÕ™π‘¥Õ◊Ëπ ´÷Ëß¡’º≈°“√∑¥≈Õß∑’Ë π—∫ πÿπ

«à“°“√‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å≈ß„πÕ“À“√

¡’º≈∑”„Àâ®ÿ≈‘π∑√’¬å∑’Ë°àÕ‚√§≈¥®”π«π≈ß ·≈– “¡“√∂

§«∫§ÿ¡‚√§„π√–∫∫∑“ß‡¥‘πÕ“À“√‰¥â ®“°°“√

√“¬ß“π¢Õß Oyazabal and Conner (1995) ∑”°“√

∑¥≈Õß„πÀâÕßªØ‘∫—μ‘°“√ ‚¥¬„™âø√ÿ°‚μ‚Õ≈‘‚°·´§

§“√å‰√¥å∫√‘ ÿ∑∏‘Ï 1% ‡ªìπ·À≈àßÕ“À“√¢Õß·∫§∑’‡√’¬

„π°≈ÿà¡∫‘øî‚¥·∫§∑’‡√’¬ ‡Õπ‡∑Õ‚√§Õ°§—  ·≈§‚μ

∫“ ‘́≈—  ·≈–‚√¥‘‚Õ§Õ° æ∫«à“·∫§∑’‡√’¬„π°≈ÿà¡π’È

 “¡“√∂‡®√‘≠‡μ‘∫‚μ‰¥â¥’ ∑—Èß¬—ß “¡“√∂¬—∫¬—Èß°“√

‡®√‘≠‡μ‘∫‚μ¢Õß‡™◊ÈÕ —́≈‚¡‡π≈≈à“∑—Èß 6 ™π‘¥ §◊Õ

´—≈‚¡‡π≈≈à“ ¡‘ ™—π (S. mission) —́≈‚¡‡π≈≈à“

·§≈≈‘øÕ√å‡π’¬ (S. california) ´—≈‚¡‡π≈≈à“ ‰∑øî¡Ÿ

‡≈’¬¡ (S. typhimurium) ́ —≈‚¡‡π≈≈à“ ‡´Áπøá‡∑Áπ‡∫√‘Ï°

(S. senftenberg) ´—≈‚¡‡π≈≈à“ ‡Õπ‡∑Õ√‘μ‘¥‘ 

(S. enteritidis) ·≈–´—≈‚¡‡π≈≈à“ ‡Œπ‡¥π‡∫√‘Ï°

(S. heidelberg)

°“√‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å„πÕ“À“√

‰°à‡π◊ÈÕ Bailey et al. (1991) ∑¥≈Õß‡ √‘¡„π√–¥—∫

0.75% ¢ÕßÕ“À“√‰°à‡π◊ÈÕ‡ªìπ‡«≈“ 12 «—π ·≈â«

∑”°“√ß¥πÈ”·≈–Õ“À“√ „π«—π∑’Ë 13 ·≈â«ªÑÕπ‡™◊ÈÕ

´—≈‚¡‡π≈≈à“ 109 cfu/μ—« „π«—π∑’Ë 14 æ∫«à“ °≈ÿà¡

§«∫§ÿ¡μ‘¥‡™◊ÈÕ´—≈‚¡‡π≈≈à“„π‰ âμ‘Ëß∂÷ß 92% „π¢≥–

∑’Ë°≈ÿà¡‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥åμ‘¥‡™◊ÈÕ‡æ’¬ß

25% μË”°«à“∂÷ß 4 ‡∑à“ πÕ°®“°π’È Waldroup et. al.

(1993) ∑¥≈Õß‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å∑’Ë√–¥—∫

0.375% ·≈– natibiotics bacitracin methiene

disalicylate (BMD) 27.5 ¡°./°°. „πÕ“À“√‰°à‡π◊ÈÕ
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æ∫«à“ °“√‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å ·≈– BMD

Õ¬à“ß‡¥’¬«„πÕ“À“√  “¡“√∂≈¥‡™◊ÈÕ´—≈‚¡‡π≈≈à“‰¥â

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ ·≈–‡∑’¬∫°—∫°≈ÿà¡∑’Ë

‡ √‘¡∑—Èßø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å√à«¡°—∫ BMD ‡¡◊ËÕ

π”´“°°àÕπ·™à‡¬Áπ ¡“‡ª√’¬∫‡∑’¬∫°—π æ∫«à“ °“√

‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥åÕ¬à“ß‡¥’¬«  “¡“√∂

≈¥´—≈‚¡‡π≈≈à“®“°´“°°àÕπ·™à‡¬Áπ‰¥âμË”°«à“∑ÿ°°≈ÿà¡

Õ¬à“ß‰√°Áμ“¡ TianXing et al. (1999) ‡ √‘¡ø√ÿ°‚μ

‚Õ≈‘‚°·´§§“√å‰√¥å„π√–¥—∫ 0.25, 0.5 ·≈– 1% „π

Õ“À“√‰°à°√–∑ß ∑”°“√‡≈’È¬ß 15-65 «—π æ∫«à“

°≈ÿà¡§«∫§ÿ¡¡’Õ—μ√“°“√μ“¬ Ÿß∂÷ß 15%  Ÿß°«à“∑ÿ°

°≈ÿà¡°“√∑¥≈Õß √Õß≈ß¡“§◊Õ°≈ÿà¡‡ √‘¡ø√ÿ°‚μ‚Õ≈‘

‚°·´§§“√å‰√¥å 1% ·≈–Õ—μ√“°“√∑âÕß‡ ’¬°Á Ÿß„π°≈ÿà¡

π’È‡™àπ‡¥’¬«°—π ´÷Ëß‰¥â¡’°“√·π–π”„Àâ¡’°“√‡ √‘¡ø√ÿ°

‚μ‚Õ≈‘‚°·´§§“√å‰√¥å„π√–¥—∫ 0.25-0.50% „πÕ“À“√

®–„Àâº≈¥’μàÕ ¡√√∂π–°“√º≈‘μ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡

§«∫§ÿ¡ (Table 4)

6. º≈¢Õßø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥åμàÕ°“√

¬àÕ¬‰¥â¢Õß‚¿™π–·≈–√–¥—∫‚¿™π–„π¡Ÿ≈ —μ«å

Russell et al. (1995) »÷°…“°“√¬àÕ¬‰¥â¢Õß

≈Ÿ° ÿ°√πÈ”Àπ—° 8.8 °‘‚≈°√—¡ ‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°

·´§§“√å‰√¥å∑’Ë√–¥—∫ 0.75, 1.5 °√—¡/μ—«/«—π ·≈–

1.5 °√—¡/μ—«/«—π √à«¡°—∫¬“ªØ‘™’«π– §“√å∫“√å¥Õ°´å

50 ¡°./°°. ·≈–§Õª‡ªÕ√å´—≈‡øμ 200 ¡°./°°.

‚¥¬ªÑÕπ‡ªìπ√“¬μ—« æ∫«à“ ¡’·π«‚πâ¡°“√¬àÕ¬‰¥â¢Õß

‰π‚μ√‡®π Ÿß¢÷Èπ„π°≈ÿà¡∑’Ë‰¥â√—∫ø√ÿ°‚μ‚Õ≈‘‚°·´§

§“√å‰√¥å „π‡«≈“μàÕ¡“ Russell et al. (1998) ¬—ß

∑”°“√∑¥≈Õß°“√¬àÕ¬‰¥â„π≈Ÿ° ÿ°√πÈ”Àπ—°‡©≈’Ë¬ 8.9

°‘‚≈°√—¡ ‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å∑’Ë√–¥—∫ 0,

0.75, 1.5 °√—¡/μ—«/«—π  ·≈– 1.5 °√—¡/μ—«/«—π

√à«¡°—∫¬“ªØ‘™’«π–§“√å∫“√å¥Õ°´å 50 ¡°./°°. ·≈–

§Õª‡ªÕ√å´—≈‡øμ 200 ¡°./°°. æ∫«à“ ¡’·π«‚πâ¡

°“√¬àÕ¬‰¥â¢Õß‰π‚μ√‡®π Ÿß¢÷Èπ∂÷ß 89% „π≈Ÿ° ÿ°√

TianXing et. al. (1999)
0 1407 2.57 - 15 15.6
0.25 1452 2.40 - 4 4.9
0.50 1511 2.24 - 4 1.5
1.00 1454 2.38 - 8 10.2

Waldroup et. al. (1993)
0 - 1.97 2242ab 2.66 -
0.375 - 1.94 2294a 4.67 -
0.375+27.5 - 1.96 2265a 3.33 -
BMD - 1.96 2202b 3.83 3.83

a,b Mean values in a horizontal row with different letters were significantly different (P<0.05)

Table 4 Effects of supplementation of fructo-oligosaccharide on broiler performance and health.

FOS Body Feed:gain Bodyweight Mortality Diarrheal
(%) weight (g) (g) (%) (%)
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°≈ÿà¡∑’Ë‰¥â√—∫°“√‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å 1.5

°√—¡/μ—«/«—π √à«¡°—∫¬“ªØ‘™’«π–§“√å∫“√å¥Õ°´å ·≈–

§Õª‡ªÕ√å´—≈‡øμ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë

¡’§à“°“√¬àÕ¬‰¥â 83.4% (P>0.05) πÕ°®“°π’È Houdijk

et al. (1998) »÷°…“°“√‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°·´§

§“√å‰√¥å∑’Ë√–¥—∫ 7.5 ·≈– 15 °√—¡/°‘‚≈°√—¡ Õ“À“√

μàÕ°“√¬àÕ¬‰¥â¢Õß‚¿™π–„π ÿ°√√ÿàπ ∑’Ë¡’πÈ”Àπ—° 15.6

°‘‚≈°√—¡ ‡ªìπ√–¬–‡«≈“ 9  —ª¥“Àå æ∫«à“ ¡’·π«‚πâ¡

¢Õß ‘Ëß·Àâß„π¡Ÿ≈≈¥μË”≈ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡

§«∫§ÿ¡ (P>0.05) „πªïμàÕ¡“ Houdijk et al. (1999)

»÷°…“º≈¢Õß°“√‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°·´§§“√å‰√¥å∑’Ë

√–¥—∫ 6.8 ·≈– 13.5 °√—¡/°‘‚≈°√—¡ Õ“À“√μàÕ°“√

¬àÕ¬‰¥â¢Õß‚¿™π–„π ÿ°√Õ“¬ÿ 57 «—π ∑’Ë¡’πÈ”Àπ—° 15.9

°‘‚≈°√—¡ æ∫«à“ ‰¡à¡’§«“¡·μ°μà“ß°—π¢Õß√–¥—∫

‚ª√μ’π„π¡Ÿ≈ ·≈–°“√¬àÕ¬‰¥â„π≈”‰ â‡≈Á° (P>0.05)

πÕ°®“°π’È¬—ß»÷°…“º≈¢Õß°“√‡ √‘¡ø√ÿ°‚μ‚Õ≈‘‚°

·´§§“√å‰√¥å∑’Ë√–¥—∫ 10 ·≈– 40 °√—¡/°‘‚≈°√—¡ Õ“À“√

μàÕ°“√¬àÕ¬‰¥â„π≈Ÿ° ÿ°√Õ“¬ÿ 38 «—π πÈ”Àπ—°‡©≈’Ë¬ 10.4

°‘‚≈°√—¡ æ∫«à“ ‰¡à¡’§«“¡·μ°μà“ß¢Õß°“√¬àÕ¬‰¥â

¢Õß‚¿™π– (P>0.05) ·μà¡’·π«‚πâ¡¢Õßª√‘¡“≥¡Ÿ≈

∑’Ë¢—∫∂à“¬ÕÕ°¡“®–¡’ª√‘¡“≥πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡

(P>0.05)

 √ÿª

·°àπμ–«—π‡ªìπÕ“À“√‡ √‘¡™’«π–ø√ÿ§‚μ‚Õ≈‘‚°

·´§§“√å‰√¥å ¡’Õ‘ππŸ≈‘π‡ªìπ à«πª√–°Õ∫ ‚¥¬‡¡◊ËÕπ”

¡“‡ √‘¡„πÕ“À“√ —μ«å®–¡’º≈μàÕ°“√‡æ‘Ë¡°“√‡®√‘≠

‡μ‘∫‚μ ‡æ‘Ë¡ª√–™“°√¢Õß®ÿ≈‘π∑√’¬å∑’Ë¡’ª√–‚¬™πå

·≈–≈¥®ÿ≈‘π∑√’¬å∑’Ë‡ªìπ‚∑…„π√–∫∫∑“ß‡¥‘πÕ“À“√

°“√‡ √‘¡·°àπμ–«—πºß∑’Ë√–¥—∫ 1% „πÕ“À“√≈Ÿ°

 ÿ°√À¬à“π¡ ·≈–À√◊Õ ÿ°√√ÿàπ-¢ÿπ ¡’º≈μàÕ°“√‡æ‘Ë¡

πÈ”Àπ—°μ—« Ÿß°«à“°≈ÿà¡§«∫§ÿ¡ ·≈–¡’Õ—μ√“°“√

·≈°‡π◊ÈÕ¥’°«à“ 21.8% (P<0.05) °“√‡ √‘¡

ø√ÿ§‚μ‚Õ≈‘‚°·´§§“√å‰√¥å·≈–À√◊ÕÕ‘ππŸ≈‘π„πÕ“À“√

‰°à‰¢à 1%  “¡“√∂≈¥§Õ‡≈ ‡∑Õ√Õ≈„π‰¢à ·≈–„π‰¢à

·¥ß (P<0.05) °“√‡ √‘¡ø√ÿ§‚μ‚Õ≈‘‚°·´§§“√å‰√¥å

 “¬ —Èπ 0.1% ¡’º≈∑”„Àâª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√

¡«≈‰¢à·≈–πÈ”Àπ—°‰¢à·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡

(P<0.01)

¢âÕ‡ πÕ·π–

ß“π∑¥≈Õß°“√‡ √‘¡Õ“À“√™’«π–ø√ÿ§‚μ‚Õ≈‘

‚°·´§§“√å‰√¥å„πÕ“À“√ —μ«å„πª√–‡∑»‰∑¬¬—ß¡’

¢âÕ¡Ÿ≈πâÕ¬ ·≈–æ◊™·°àπμ–«—π´÷Ëß‡ªìπæ◊™À—«∑’Ë¡’

ª√–‚¬™πåÀ≈“¬¥â“π “¡“√∂π”¡“„™â‡ªìπÕ“À“√‡ √‘¡

™’«π–‰¥â‡ªìπ∑’Ëπà“æÕ„® ®÷ßπà“∑’Ë®–∑”°“√∑¥≈Õß‡æ‘Ë¡

¡“°¢÷Èπ‡æ◊ËÕ‡æ‘Ë¡∑“ß‡≈◊Õ°„π°“√≈¥°“√„™âªØ‘™’«π–

 “√

‡Õ° “√Õâ“ßÕ‘ß

æ‘¿æ  ¥ ’. 2546. º≈¢Õß‡¬√Ÿ´“‡≈Á¡ Õ“√åμ‘‚™ä§ (Helianthus
tuberosus L.) ‡ªìπ “√∑¥·∑π¬“ªØ‘™’«π–μàÕ°“√

‡®√‘≠‡μ‘∫‚μ °“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ ·≈–

™’«¿“æ¢Õß≈”‰ â‡≈Á° à«πª≈“¬ ·≈–≈”‰ â„À≠à„π≈Ÿ°

 ÿ°√À¬à“π¡. «‘∑¬“π‘æπ∏åª√‘≠≠“¡À“∫—≥±‘μ. ¿“§

«‘™“ √’√«‘∑¬“ §≥– —μ«·æ∑¬å»“ μ√å ®ÿÃ“≈ß°√≥å

¡À“«‘∑¬“≈—¬. 54 Àπâ“.

»ÿ¿«—π®—°√’ æ≈¡’»—°¥‘Ï. 2545. º≈°“√„™â®ÿ≈‘π∑√’¬åº ¡·≈–

‚Õ≈‘‚°·´§§“√å‰√¥å®“°æ◊™‡®√Ÿ´“‡≈¡ Õ“√åμ‘‚™ä§„π

Õ“À“√ ÿ°√√ÿàπ-¢ÿπ ‡æ◊ËÕ≈¥°≈‘Ëπ‡À¡Áπ·≈–·Õ¡‚¡‡π’¬

¢Õß¡Ÿ≈ ÿ°√. «‘∑¬“π‘æπ∏åª√‘≠≠“¡À“∫—≠±‘μ. ¿“§

«‘™“ —μ«∫“≈ §≥–‡°…μ√ ¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å.

90 Àπâ“.

 “‚√™ §â“‡®√‘≠. 2547. Õ“À“√·≈–°“√„ÀâÕ“À“√ —μ«å‰¡à‡§’È¬«

‡Õ◊ÈÕß. ¿“§«‘™“ —μ«»“ μ√å §≥–‡°…μ√»“ μ√å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ.
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