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Abstract

Five energy feed sources were used to evaluate nutritive value by in vitro gas production technique.

The rumen mixed microbe inoculums source was taken from fistulated Brahman-Thai native crossbred

steers. The treatments were 1) ground corn, 2) cassava chip, 3) broken rice, 4) rice bran and

5) rice pollard. The treatment were assign to complete randomize design. The result found that soluble gas

fraction (a) (-32.39, -50.98, -34.02, -21.67, and -3.39 mL, respectively), fermentation of insoluble fraction

(b) (132.39, 150.98, 134.02, 119.09, and 62.66 mL, respectively ), rate of gas production (c) (0.12, 0.19, 0.08,

0.11, and 0.06 %/h, respectively), potential of extent of gas production (d) (164.79, 201.97, 168.05, 140.76,

and 66.05 mL, respectively) and estimated metabolizable energy (ME) (9.37, 10.48, 7.92, 8.01, and 5.17

MJ/kgDM, respectively) were significantly difference (P < 0.01) among energy feed source.

The cumulative gas volume at 24, 48, and 96 h after incubation were highly significant difference (P < 0.01).

Cassava chip was showed highest gas production characteristic, gas volume and estimated metabolizable

energy. These results suggest that cassava chip as local feed and cheap was highest potentiality energy

source for beef and dairy cattle.
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∫∑§—¥¬àÕ

°“√»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’·≈–ª√–‡¡‘π§ÿ≥§à“∑“ß‚¿™π–Õ“À“√ —µ«å‡§’È¬«‡Õ◊ÈÕß‚¥¬«‘∏’º≈º≈‘µ

·°ä „πÀ≈Õ¥∑¥≈Õß (In vitro gas production technique) ¢Õß«—µ∂ÿ¥‘∫·À≈àßÕ“À“√æ≈—ßß“π „™â¢Õß‡À≈«

„π°√–‡æ“–À¡—°®“°‚§‡π◊ÈÕ‡æ»ºŸâµÕπ‡®“–°√–‡æ“– æ—π∏ÿå≈Ÿ°º ¡∫√“Àå¡—πæ◊Èπ‡¡◊Õß‡ªìπ·À≈àß¢Õß®ÿ≈‘π∑√’¬å

„πÀ≈Õ¥∑¥≈Õß µ“¡·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å ‚¥¬¡’«—µ∂ÿ¥‘∫Õ“À“√‡ªìπªí®®—¬°“√∑¥≈Õß§◊Õ

1) ¢â“«‚æ¥∫¥ 2) ¡—π‡ âπ 3) ª≈“¬¢â“« 4) √”≈–‡Õ’¬¥ ·≈– 5) √”À¬“∫ º≈°“√∑¥≈Õß æ∫«à“ §à“®ÿ¥µ—¥·°π y (a)

¡’§à“‡∑à“°—∫ -32.39, -50.98, -34.02, -21.67 ·≈– -3.39 ¡‘≈≈‘≈‘µ√ µ“¡≈”¥—∫ (P < 0.01) §à“ª√‘¡“µ√·°ä 

≥ ®ÿ¥∑’Ë‡ âπ°√“ø√“∫‡√’¬∫ (b) ¡’§à“‡∑à“°—∫ 132.39, 150.98, 134.02, 119.09 ·≈– 62.66 ¡‘≈≈‘≈‘µ√ µ“¡≈”¥—∫

¿“§«‘™“ —µ«»“ µ√å §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥¢Õπ·°àπ 40002
* ºŸâ‡¢’¬π∑’Ë„Àâ°“√µ‘¥µàÕ
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(P < 0.01) Õ—µ√“°“√º≈‘µ·°ä  (c) ¡’§à“‡∑à“°—∫ 0.12, 0.19, 0.08, 0.11 ·≈– 0.06 ‡ªÕ√å‡´ÁπµåµàÕ™—Ë«‚¡ß

µ“¡≈”¥—∫ (P < 0.01) §à“»—°¬¿“æ„π°“√º≈‘µ·°ä  (d) ¡’§à“‡∑à“°—∫ 164.79, 201.97, 168.05, 140.76 ·≈–

66.05 ¡‘≈≈‘≈‘µ√ µ“¡≈”¥—∫ (P < 0.01) ·≈–§à“ª√–‡¡‘πæ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â (ME) ¡’§à“‡∑à“°—∫ 9.37,

10.48, 7.92, 8.01 ·≈– 5.17 ‡¡°–®Ÿ≈µàÕ°‘‚≈°√—¡«—µ∂ÿ·Àâß µ“¡≈”¥—∫ (P < 0.01) ª√‘¡“µ√º≈º≈‘µ·°ä 

 – ¡∑’Ë™—Ë«‚¡ß∑’Ë 24, 48 ·≈– 96 ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘ (P < 0.01) ‚¥¬¡—π‡ âπ¡’

»—°¬¿“æ°“√º≈‘µ·°ä  ª√‘¡“µ√º≈º≈‘µ·°ä  ·≈–§à“ª√–‡¡‘πæ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â Ÿß∑’Ë ÿ¥ ´÷Ëß™’È„Àâ‡ÀÁπ«à“

¡—π‡ âπ´÷ËßÀ“‰¥âßà“¬·≈–¡’√“§“∂Ÿ° ‡ªìπ·À≈àßÕ“À“√æ≈—ßß“π¡’»—°¬¿“æ Ÿß„π°“√π”¡“„™â‡ªìπ·À≈àßÕ“À“√

æ≈—ßß“π ”À√—∫‚§‡π◊ÈÕ·≈–‚§π¡

∫∑π”

«—µ∂ÿ¥‘∫·À≈àßæ≈—ßß“π‡ªìπ à«πª√–°Õ∫∑’Ë ”§—≠„π

 Ÿµ√Õ“À“√‚§‡π◊ÈÕ‚§π¡∑’Ë„Àâº≈º≈‘µ Ÿß —¥ à«π

ª√–¡“≥ 70 ‡ªÕ√å‡ Á́πµå (∑√ß»—°¥‘Ï ®”ª“«–¥’, 2545)

¥—ßπ—Èπ°“√‡≈◊Õ°„™â«—µ∂ÿ¥‘∫·À≈àßæ≈—ßß“π‡æ◊ËÕπ”¡“

ª√–°Õ∫ Ÿµ√Õ“À“√ —µ«åπÕ°®“°®–§”π÷ß∂÷ß√“§“

·≈â«¬—ß¡’§«“¡®”‡ªìπ∑’Ë®–µâÕß§”π÷ß∂÷ß§ÿ≥§à“∑“ß

‚¿™π–‚¥¬‡©æ“–Õß§åª√–°Õ∫∑“ß‡§¡’·≈–§«“¡

 “¡“√∂„π°“√¬àÕ¬ ≈“¬¥â«¬ »√’ °ÿ≈ «√®—π∑√“

·≈–§≥– (2547) ‰¥â‡ πÕ·π«∑“ß„π°“√‡≈◊Õ°„™â

«—µ∂ÿ¥‘∫·À≈àßæ≈—ßß“π‚¥¬°“√«‘‡§√“–ÀåÀ“Õß§å

ª√–°Õ∫∑“ß‡§¡’ ·≈–∑”°“√®—¥≈”¥—∫™—Èπ§ÿ≥¿“æ

¢Õß·À≈àßæ≈—ßß“π «‘∏’°“√ª√–‡¡‘π§ÿ≥§à“∑“ß

‚¿™π–Õ“À“√ —µ«å‡§’È¬«‡Õ◊ÈÕßπ—Èπ¡’À≈“¬«‘∏’¥â«¬°—π

´÷Ëß Menke et al. (1979) ·≈– Menke and Steingass

(1988) æ∫«à“‡∑§π‘§º≈º≈‘µ·°ä „πÀ≈Õ¥∑¥≈Õß‡

ªìπÕ’°«‘∏’°“√Àπ÷Ëß„π°“√ª√–‡¡‘π§ÿ≥§à“∑“ß‚¿™π–

·≈–®≈»“ µ√å°“√¬àÕ¬ ≈“¬¢ÕßÕ“À“√ —µ«å‡§’È¬«

‡Õ◊ÈÕß‰¥âÕ¬à“ß·¡àπ¬” Ÿß ‡π◊ËÕß®“°º≈º≈‘µ·°ä ∑’Ë‡°‘¥

¢÷Èπ¡’§«“¡ —¡æ—π∏å°—π‚¥¬µ√ß°—∫°√–∫«π°“√À¡—°

·≈–°“√¬àÕ¬ ≈“¬¢Õß«—µ∂ÿ¥‘∫Õ“À“√ πÕ°®“°π’È

‡∑§π‘§º≈º≈‘µ·°ä ¬—ß “¡“√∂„™âª√–‡¡‘π§à“æ≈—ßß“π

∑’Ë„™âª√–‚¬™πå‰¥â (Metabolizable energy, ME) „π

«—µ∂ÿ¥‘∫Õ“À“√ —µ«å‰¥âÕ’°¥â«¬ (Menke et al., 1979)

æ’√æ®πå π‘µ‘æ®πå ·≈– °ƒµæ≈  ¡¡“µ¬å (2546)

∑”°“√ª√–‡¡‘π§ÿ≥§à“∑“ß‚¿™π–Õ“À“√ —µ«å‡§’È¬«‡Õ◊ÈÕß

¢Õßº≈æ≈Õ¬‰¥â®“°Õÿµ “À°√√¡·ªÑß¡—π ”ª–À≈—ß

Õ“À“√·À≈àßæ≈—ßß“π ·≈–Õ“À“√À¬“∫ ‚¥¬„™â‡∑§π‘§

º≈º≈‘µ·°ä ¥—ß°≈à“« æ∫«à“  “¡“√∂ª√–‡¡‘π§à“

æ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â„°≈â‡§’¬ß°—∫§à“ª√–‡¡‘π„π

µ—« —µ«å ·≈–æ∫«à“º≈æ≈Õ¬‰¥â®“°‚√ßß“π·ªÑß¡—π

 ”ª–À≈—ß ‡ªìπ«—µ∂ÿ¥‘∫Õ“À“√ —µ«å·À≈àßæ≈—ßß“π

∑’Ë¡’»—°¬¿“æ Ÿß„π°“√„™â‡ªìπÕ“À“√ —µ«å‡§’È¬«‡Õ◊ÈÕß

‡æ◊ËÕ∑¥·∑π·À≈àß«—µ∂ÿ¥‘∫æ≈—ßß“π∑’Ë¡’√“§“·æß

„πµ≈“¥

‡π◊ËÕß®“°°“√ª√–‡¡‘π§ÿ≥§à“∑“ß‚¿™π–

§ÿ≥≈—°…≥–„π°“√¬àÕ¬ ≈“¬ ·≈–§à“æ≈—ßß“π∑’Ë„™â

ª√–‚¬™πå‰¥â¢Õß«—µ∂ÿ¥‘∫Õ“À“√ —µ«å¢Õß‰∑¬¬—ß¡’

¢âÕ¡Ÿ≈Õ¬ŸàπâÕ¬¡“° ¥—ßπ—Èπ°“√∑¥≈Õßπ’È®÷ßπ”‡Õ“

‡∑§π‘§º≈º≈‘µ·°ä ¡“„™â„π°“√ª√–‡¡‘π§ÿ≥§à“∑“ß

‚¿™π–„π«—µ∂ÿ¥‘∫·À≈àßæ≈—ßß“π∑’Ë‡°…µ√°√‰∑¬„™â

°—πÕ¬à“ß·æ√àÀ≈“¬

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

°“√ ÿà¡«—µ∂ÿ¥‘∫Õ“À“√ —µ«å·≈–«‘‡§√“–ÀåÕß§åª√–°Õ∫

∑“ß‡§¡ ’

 ÿà ¡µ—«Õ¬à “ß«—µ∂ÿ¥‘∫Õ“À“√ —µ«åª√–‡¿∑
æ≈—ßß“π®”π«π 5 ™π‘¥ ®“°‚√ßº ¡Õ“À“√ —µ«å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‚√ßº ¡Õ“À“√ —µ«å
¡À“«‘∑¬“≈—¬¡À“ “√§“¡ √â“π àß‡ √‘¡°“√‡°…µ√
∫√‘…—∑‡®√‘≠Õ’ “π°“√‡°…µ√  À°√≥å‚§π¡®—ßÀ«—¥
¢Õπ·°àπ ·≈– À°√≥å‚§π¡®—ßÀ«—¥¡À“ “√§“¡
‚¥¬«—µ∂ÿ¥‘∫Õ“À“√ª√–‡¿∑æ≈—ßß“π∑’Ë∑”°“√
»÷°…“ª√–°Õ∫¥â«¬ ¢â“«‚æ¥∫¥ ¡—π‡ âπ ª≈“¬¢â“«
√”≈–‡Õ’¬¥ ·≈–√”À¬“∫ ‰¥â∑”°“√∫¥µ—«Õ¬à“ß«—µ∂ÿ¥‘∫
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Õ“À“√ —µ«åºà“πµ–·°√ß¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 1

¡‘≈≈‘‡¡µ√ π”‡Õ“µ—«Õ¬à“ß∑’Ë∫¥‡ √Á®·≈â«‰ª«‘‡§√“–Àå

Õß§åª√–°Õ∫∑“ß‡§¡’ ‰¥â·°à «—µ∂ÿ·Àâß (DM) ‚ª√µ’π

(CP) ‡∂â“ (Ash) µ“¡«‘∏’¢Õß AOAC (1990) ·≈–

ºπ—ß‡´≈≈å (NDF) ≈‘°π‘π‡´≈≈Ÿ‚≈  (ADF) ≈‘°π‘π

(ADL) µ“¡«‘∏’¢Õß van Soest et al. (1991)

·ºπ°“√∑¥≈Õß

°“√∑¥≈Õß§√—Èßπ’È„™â·ºπ°“√∑¥≈Õß·∫∫
 ÿà¡ ¡∫Ÿ√≥å (Completely Randomized Design;
CRD) ‚¥¬¡’ªí®®—¬°“√∑¥≈Õß 5 ™π‘¥§◊Õ 1) ¢â“«
‚æ¥∫¥ (corn meal; CM) 2) ¡—π‡ âπ (cassava
chip; CC) 3) ª≈“¬¢â“« (broken rice; BR) 4) √”
≈–‡Õ’¬¥ (rice bran; RB) ·≈– 5) √”À¬“∫ (rice
pollard; RP) ¡’®”π«π È́”„π·µà≈–ªí®®—¬°“√
∑¥≈Õß®”π«π 4 ´È”

«‘∏’»÷°…“®≈»“ µ√å°“√º≈‘µ·°ä ‡æ◊ËÕª√–‡¡‘π

§ÿ≥§à“∑“ß‚¿™π–¢Õß«—µ∂ÿ¥‘∫Õ“À“√

∑”°“√»÷°…“®≈»“ µ√å°“√º≈‘µ·°ä µ“¡

«‘∏’°“√¢Õß Makkar et al. (1995) ·≈–ª√–‡¡‘π§à“

æ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â (ME) µ“¡ ¡°“√¢Õß

Menke et al. (1979) {ME (MJ/kgDM) = 2.20 +

(0.136 Ó Gv) + (0.057 Ó %CP)} „π°“√∑¥≈Õß

§√—Èßπ’È„™â¢Õß‡À≈«®“°°√–‡æ“–À¡—° (rumen fluid)

®“°‚§≈Ÿ°º ¡∫√“Àå¡—πæ◊Èπ‡¡◊Õß‡æ»ºŸâµÕπ‡®“–

°√–‡æ“– πÈ”Àπ—° 250 +_ 15 °‘‚≈°√—¡ ®”π«π Õß

µ—« ‡æ◊ËÕ‡ªìπ·À≈àß®ÿ≈‘π∑√’¬å„πÀ≈Õ¥∑¥≈Õß ÷́Ëß‚§

‰¥â√—∫Õ“À“√À¬“∫§◊Õø“ß¢â“«‚¥¬„Àâ·∫∫‡µÁ¡∑’Ë

(ad libitum) ·≈–‰¥â√—∫Õ“À“√¢âπ 0.5 ‡ªÕ√å‡´Áπµå

¢ÕßπÈ”Àπ—°µ—« (Õ“À“√¢âπª√–°Õ∫¥â«¬ ¡—π‡ âπ 49.80

‡ªÕ√å‡´Áπµå √”≈–‡Õ’¬¥ 17.5 ‡ªÕ√å‡ Á́πµå °“°ª“≈å¡

14.60 ‡ªÕ√å‡ Á́πµå °“°∂—Ë«‡À≈◊Õß 7.0 ‡ªÕ√å‡´Áπµå

¬Ÿ‡√’¬ 1.40 ‡ªÕ√å‡ Á́πµå ‡°≈◊Õ 0.4 ‡ªÕ√å‡ Á́πµå ·√à∏“µÿ

º ¡ 1.0 ‡ªÕ√å‡´Áπµå ·≈–°“°πÈ”µ“≈ 8.30 ‡ªÕ√å‡´Áπµå)

∑”°“√«—¥ª√‘¡“µ√·°ä ‚¥¬ 12 ™—Ë«‚¡ß·√°¢Õß°“√

∫à¡«—µ∂ÿ¥‘∫∑”°“√«—¥ª√‘¡“µ√·°ä ∑ÿ°Àπ÷Ëß™—Ë«‚¡ß

µàÕ¡“«—¥ª√‘¡“µ√·°ä ∑ÿ° 3 ™—Ë«‚¡ß®π∂÷ß™—Ë«‚¡ß∑’Ë 24

®“°π—Èπ«—¥ª√‘¡“µ√·°ä ∑ÿ° 6 ™—Ë«‚¡ß®π∂÷ß™—Ë«‚¡ß∑’Ë 96

«‘∏’«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

À“§à“ a, b ·≈– c ‚¥¬„™â‚ª√·°√¡ SAS (SAS,

1996) ‡æ◊ËÕÕ∏‘∫“¬®≈»“ µ√å¢Õß°“√º≈‘µ·°ä ®“°

 ¡°“√¢Õß φrskov and McDonald (1979) §◊Õ

y = a+b [(1-Exp(-ct)] ‡¡◊ËÕ y = º≈º≈‘µ·°ä ∑’Ë‡°‘¥¢÷Èπ

≥ ‡«≈“ t, a = ®ÿ¥µ—¥·°π y, b = §à“ª√‘¡“µ√·°ä 

≥ ®ÿ¥∑’Ë‡ âπ°√“ø√“∫‡√’¬∫ (asymptote), c = Õ—µ√“

°“√º≈‘µ·°ä  À≈—ß®“°π—Èππ”§à“ a ·≈– b ∑’Ë‰¥â®“°

 ¡°“√π’È‰ªª√–‡¡‘πÀ“§à“»—°¬¿“æ„π°“√º≈‘µ·°ä  (d)

®“° ¡°“√ d = a +b

π”§à“®≈»“ µ√å°“√º≈‘µ·°ä ∑’Ë«—¥‰¥â∑—ÈßÀ¡¥

®“°°“√∑¥≈Õß¡“«‘‡§√“–Àå§«“¡·ª√ª√«π (Analysis

of Variance, ANOVA) µ“¡·ºπ°“√∑¥≈Õß·∫∫

 ÿà¡ ¡∫Ÿ√≥å ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß

§à“‡©≈’Ë¬¢Õßªí®®—¬°“√∑¥≈Õß‚¥¬«‘∏’ Duncan Newûs

Multiple Range Test ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95 ‡ªÕ√å‡´Áπµå

(P < 0.05) ‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª SAS (SAS, 1996)

º≈°“√«‘®—¬·≈–°“√Õ¿‘ª√“¬º≈

Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß«—µ∂ÿ¥‘∫·À≈àßæ≈—ßß“π

Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß«—µ∂ÿ¥‘∫Õ“À“√
æ≈—ßß“π¥—ß√“¬≈–‡Õ’¬¥„πµ“√“ß∑’Ë 1 ‚¥¬æ∫«à“
¢â “«‚æ¥∫¥¡’§à “‚ª√µ’πµË”°«à “∑’Ë √ “¬ß“π‚¥¬
°√¡ª»ÿ —µ«å (2547); Getachew et al. (2002); NRC
(2001) ∑’Ë¡’‚ª√µ’π‡∑à“°—∫ 11.30, 11.10 ·≈– 9.40
‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ ·µà Ÿß°«à“∑’Ë√“¬ß“π‚¥¬
Chanjula et al. (2003) ∑’Ë¡’‚ª√µ’π‡∑à“ 7.80 ‡ªÕ√å‡´Áπµå
Õ¬à“ß‰√°Áµ“¡‡ªÕ√å‡´Áπµå‚ª√µ’π¢Õß¢â“«‚æ¥∫¥„π
°“√∑¥≈Õß§√—Èßπ’È¡’§à“„°≈â ‡§’¬ß°—∫√“¬ß“π‚¥¬
π¿“æ—π∏å ‰™¬«ß§å ·≈–§≥– (2543) ·≈– »√’ °ÿ≈
«√®—π∑√“ ·≈–§≥– (2547) ∑’Ë¡’‚ª√µ’π‡∑à“°—∫ 8.30
·≈– 8.61 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ πÕ°®“°π—Èπ¬—ßæ∫
«à“√–¥—∫ºπ—ß‡´≈≈å¢Õß¢â“«‚æ¥∫¥¡’§à“ Ÿß°«à“
Getachew et al. (2002) ∑’Ë¡’ºπ—ß‡´≈≈å‡∑à“°—∫ 12.40
‡ªÕ√å‡´Áπµå ·µà§à“ºπ—ß‡´≈≈å ·≈– ≈‘°π‘π‡´≈≈Ÿ‚≈ 
µË”°«à“∑’Ë√“¬ß“π‚¥¬°√¡ª»ÿ —µ«å (2547) ∑’Ë¡’§à“‡∑à“°—∫
22.08 ·≈– 8.32 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫
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¡—π‡ âπ æ∫«à“ ¡’§à“‚ª√µ’π Ÿß°«à“∑’Ë√“¬ß“π

‰«â‚¥¬ æ’√æ®πå π‘µ‘æ®πå ·≈– °ƒµæ≈  ¡¡“µ¬å

(2546) ∑’Ë¡’‚ª√µ’π‡∑à“°—∫ 1.49 ‡ªÕ√å‡ Á́πµå ·µà¡’

§à“∑’ËµË”°«à“∑’Ë√“¬ß“π‚¥¬°√¡ª»ÿ —µ«å (2547); »√’ °ÿ≈

«√®—π∑√“ ·≈–§≥– (2547); Chanjula et al. (2003)

∑’Ë¡’‚ª√µ’π‡∑à“°—∫ 2.20, 2.00 ·≈– 2.28 ‡ªÕ√å‡´Áπµå

µ“¡≈”¥—∫ ·µàºπ—ß‡´≈≈å ≈‘°π‘π‡´≈≈Ÿ‚≈  ·≈– ≈‘°π‘π

¡’§à“µË”°«à“∑’Ë√“¬ß“π‚¥¬ æ’√æ®πå π‘µ‘æ®πå

·≈– °ƒµæ≈  ¡¡“µ¬å (2546) ∑’Ë¡’§à“‡∑à“°—∫ 8.83, 8.04

·≈–4.64 ‡ªÕ√å‡ Á́πµå µ“¡≈”¥—∫ ·µàÕ¬à“ß‰√°Áµ“¡§à“

≈‘°π‘π‡´≈≈Ÿ‚≈  ·≈–§à“≈‘°π‘π „°≈â‡§’¬ß°—∫∑’Ë√“¬ß“π

‚¥¬°√¡ª»ÿ —µ«å (2547) ∑’Ë¡’§à“‡∑à“°—∫ 5.74 ·≈– 1.81

‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫

ª≈“¬¢â“« æ∫«à“ √–¥—∫‚ª√µ’π„°≈â‡§’¬ß°—∫

æ’√æ®πå π‘µ‘æ®πå ·≈– °ƒµæ≈  ¡¡“µ¬å (2546)

·≈–°√¡ª»ÿ —µ«å (2547) ∑’Ë¡’§à“‡∑à“°—∫ 7.68 ‡ªÕ√å‡ Á́πµå

·µà¡’§à“µË”°«à“∑’Ë√“¬ß“π‚¥¬ NRC (1988) ·≈– »√’ °ÿ≈

«√®—π∑√“ ·≈–§≥– (2547) ∑’Ë¡’§à“‡∑à“°—∫ 8.60 ·≈–

8.63 ‡ªÕ√å‡ Á́πµå µ“¡≈”¥—∫  à«π√–¥—∫‡∂â“ ≈‘°π‘π

‡´≈≈Ÿ‚≈  ·≈–≈‘°π‘π ¡’§à“„°≈â‡§’¬ß°—∫∑’Ë√“¬ß“π‚¥¬

æ’√æ®πå π‘µ‘æ®πå ·≈– °ƒµæ≈  ¡¡“µ¬å (2546) ∑’Ë

¡’§à“‡∑à“°—∫ 0.82, 0.63 ·≈– 0.44 ‡ªÕ√å‡ Á́πµå µ“¡≈”¥—∫

·µà§à“ºπ—ß‡´≈≈å (NDF) ¡’§à“ Ÿß°«à“∑’Ë√“¬ß“π‚¥¬

æ’√æ®πå π‘µ‘æ®πå ·≈– °ƒµæ≈  ¡¡“µ¬å (2546)

∑’Ë¡’§à“‡∑à“°—∫ 1.44 ‡ªÕ√å‡ Á́πµå

√”≈–‡Õ’¬¥ æ∫«à“ ¡’√–¥—∫‚ª√µ’π Ÿß°«à“∑’Ë

√“¬ß“π‚¥¬ Chanjula et al. (2003) ∑’Ë¡’§à“‡∑à“°—∫

13.30 ‡ªÕ√å‡´Áπµå ·≈–¡’§à“„°≈â‡§’¬ß°—∫∑’Ë√“¬ß“π

‚¥¬ °√¡ª»ÿ —µ«å (2547) ·≈– »√’ °ÿ≈ «√®—π∑√“

·≈–§≥– (2547) ∑’Ë¡’§à“‡∑à“°—∫ 14.93 ·≈– 14.26

‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ ·µàµË”°«à“∑’Ë√“¬ß“π‚¥¬ NRC

(2001) ∑’Ë¡’§à“‡∑à“°—∫ 15.50 ‡ªÕ√å‡´Áπµå πÕ°®“°π—Èπ

¬—ßæ∫«à“ §à“ºπ—ß‡´≈≈å·≈–≈‘°π‘π‡´≈≈Ÿ‚≈  ¡’§à“µË”°«à“

∑’Ë√“¬ß“π‚¥¬ Chanjula et al. (2003) ∑’Ë¡’§à“‡∑à“°—∫

35.10 ·≈– 20.30 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ ·µà Ÿß°«à“

∑’Ë√“¬ß“π‚¥¬°√¡ª»ÿ —µ«å (2547) ∑’Ë¡’§à“‡∑à“°—∫ 14.73

·≈– 6.56 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ ´÷Ëß„π°≈ÿà¡Õ“À“√

æ≈—ßß“π∑’Ëπ”¡“∑¥≈Õß æ∫«à“ √”≈–‡Õ’¬¥¡’§à“

‚ª√µ’π Ÿß∑’Ë ÿ¥

√”À¬“∫ æ∫«à“ ¡’√–¥—∫‚ª√µ’π„°≈â‡§’¬ß

°—∫¢â“«‚æ¥∫¥ (µ“√“ß∑’Ë 1) ·≈– Ÿß°«à“∑’Ë√“¬ß“π

‚¥¬°√¡ª»ÿ —µ«å (2547) ∑’Ë¡’§à“‡∑à“°—∫ 5.96 ‡ªÕ√å‡´Áπµå

πÕ°®“°π—Èπ¬— ßæ∫«à “§à “ºπ— ß ‡´≈≈å·≈–≈‘°π‘π

‡´≈≈Ÿ‚≈ ¡’§à“µË”°«à“∑’Ë√“¬ß“π‚¥¬°√¡ª»ÿ —µ«å (2547)

∑’Ë¡’§à“‡∑à“°—∫ 72.56 ·≈– 58.41 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫

√”À¬“∫¡’√–¥—∫ºπ—ß‡´≈≈å ≈‘°π‘π‡´≈≈Ÿ‚≈  ·≈–

≈‘°π‘πÕ¬Ÿà Ÿß°«à“«—µ∂ÿ¥‘∫·À≈àßæ≈—ßß“πÕ◊Ëπ Ê ∑’Ëπ”

¡“∑”°“√∑¥≈Õß ÷́Ëß  “‡ÀµÿÕ“®‡°‘¥®“°·°≈∫∑’Ë‡ªìπ

 à«πª√–°Õ∫Àπ÷Ëß¢Õß√”À¬“∫

§«“¡·µ°µà“ß¢ÕßÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß

«—µ∂ÿ¥‘∫·À≈àßæ≈—ßß“π®“°°“√∑¥≈Õß§√—Èßπ’È°—∫

√“¬ß“π¢Õßπ—°«‘®—¬Õ◊Ëπ Õ“®‡°‘¥®“°·À≈àß∑’Ë¡“¢Õß

«—µ∂ÿ¥‘∫·≈–§«“¡·ª√ª√«π¢Õß°“√«‘‡§√“–Àå„π

·µà≈–ÀâÕßªØ‘∫—µ‘°“√

Table 1. Chemical composition of energy feed source

Where: DM = dry matter; CP = crude protein; NDF = neutral detergent fiber; ADF = acid detergent fiber; ADL

= acid detergent lignin
1GC = ground corn, CC = Cassava chip, BR = Broken rice, RB = Rice bran, RP = Rice pollard

Feedstuffs1 DM (%) CP Ash NDF ADF ADL

................................................................%DM basis...............................

GC 92.20 _+ 0.05 8.53 _+ 0.10 1.69 _+ 0.02 13.25 _+ 0.17 3.63 _+ 0.06 0.41 _+ 0.03

CC 93.40 _+ 0.39 1.89 _+ 0.07 2.01 _+ 0.08 6.93 _+ 0.68 6.35 _+ 0.22 1.87 _+ 0.13

BR 92.06 _+ 0.38 7.80 _+ 0.15 0.66 _+ 0.02 9.28 _+ 0.11 0.65_ + 0.08 0.12 _+ 0.01

RB 91.70 _+ 0.06 14.26 _+ 0.32 6.31 _+ 0.07 20.29 _+ 0.24 8.12 _+ 0.10 2.61 _+ 0.00

RP 90.49 _+ 0.02 8.46 _+ 0.28 14.08 _+ 0.08 61.18 _+ 0.30 45.96 _+ 1.27 11.91 _+ 0.32
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Parameters Treatment1

GC CC BR RB RP SEM

Gas production characteristic2

          A -32.39c -50.98d -34.02c -21.67b -3.39a 3.70

          B 132.39b 150.98a 134.02b 119.09c 62.66d 7.05

          C 0.12b 0.18a 0.08cb 0.11cb 0.06d 0.01

          D 164.79b 201.97a 168.05b 140.76c 66.05d 10.62

Gas production volume (mL/0.5g)3

           24 h 123.00b 150.38a 97.00c 91.88c 45.75d 8.55

           48 h 159.12b 190.25a 144.00b 100.75c 54.62d 11.08

           96 h 176.87b 205.37a 166.50b 107.50c 59.75d 12.13

ME, MJ/kgDM4 9.37a 10.48a 7.92b 8.01b 5.17c 0.44

Table 2. Gas production characteristics, gas volume (mL) and estimated metabolizable energy

(MJ/kgDM) of energy feed source using gas production technique
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GC, c=0.12 ml/h CC, c=0.185 ml/h BR, c=0.08 ml/h
RB, c=0.11 ml/h RP, c=0.06 ml/h

a, b, c, d Means within a row different superscripts differ (P < 0.01)
1GC = ground corn, CC = cassava chip, BR = broken rice, RB = rice bran and RP = rice pollard
2 = the intercept (mL), which ideally reflects the fermentation of the soluble fraction, B = the

fermentation of the insoluble fraction (asymptote) (mL), C = rate of gas production (%/h),

(D) = potential extent of gas production (mL)
3 24 h = gas volume at 24 h after incubation, 48 h = gas volume at 48 h after incubation,

96 h = gas volume at 96 h after incubation
4 ME (MJ/kgDM) = 2.20 + (0.136 Ó Gv) + (0.057 Ó %CP) (Menke et al., 1979)

Figure 1. Cumulative gas volume estimated by y = a+b [(1-Exp(-ct)] (mL/0.5 gDM Substrate)

throughout 96 h. (GC = ground corn, CC=cassava chip, BR = broken rice, RB = rice bran

and RP = rice pollard)



244 °“√ª√–‡¡‘π§ÿ≥§à“∑“ß‚¿™π–¢Õß·À≈àßÕ“À“√æ≈—ßß“π ”À√—∫ —µ«å‡§’È¬«‡Õ◊ÈÕß‚¥¬„™â‡∑§π‘§º≈º≈‘µ·°ä 

≈—°…≥–√Ÿª·∫∫°“√º≈‘µ·°ä ¢Õß«—µ∂ÿ¥‘∫·À≈àß

æ≈—ßß“π (Gas Production Characteristics)

≈—°…≥–√Ÿª·∫∫°“√º≈‘µ·°ä  “¡“√∂Õ∏‘∫“¬
¥â«¬Àÿàπ®”≈Õß y = a+b [(1-Exp(-ct)] (φrskov and
McDonald, 1979) ∑’Ë„™â∫àß∫Õ°∂÷ß®≈»“ µ√å°“√¬àÕ¬
 ≈“¬«—µ∂ÿ¥‘∫Õ“À“√ —µ«å„π°√–‡æ“–À¡—° (√Ÿª∑’Ë 1 ·≈–
µ“√“ß∑’Ë 2) æ∫«à“ ®≈»“ µ√å°“√¬àÕ¬ ≈“¬¢Õß
«—µ∂ÿ¥‘∫Õ“À“√æ≈—ßß“π¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’
π—¬ ”§—≠¬‘Ëß (P < 0.01) ‚¥¬§à“ a ¢Õß√”À¬“∫¡’§à“ Ÿß
∑’Ë ÿ¥√Õß≈ß¡“§◊Õ √”≈–‡Õ’¬¥ ¢â“«‚æ¥∫¥ ª≈“¬¢â“«
·≈–¡—π‡ âπ ¡’§à“‡∑à“°—∫ -3.39, -21.67, -32.33, -34.02
·≈– -50.98 µ“¡≈”¥—∫ §à“ a ‡ªìπ§à“∑’Ë„™â∫àß∫Õ°
∂÷ ß§«“¡ “¡“√∂„π°“√¬à Õ¬ ≈“¬∑’Ë ‡ °‘ ¥®“°
Õß§åª√–°Õ∫∑’Ë “¡“√∂≈–≈“¬πÈ”‰¥â ´÷Ëß„π°√≥’°“√
ª√–‡¡‘π‚¥¬‰™â‡∑§π‘§º≈º≈‘µ·°ä ¡’§«“¡®”‡ªìπ∑’Ë
®–µâÕß„™â§à“ —¡∫Ÿ√≥å¢Õß a (|a|) ‡æ◊ËÕ∫àß∫Õ°∂÷ß
§à“¢Õß à«π∑’Ë “¡“√∂≈–≈“¬πÈ”¢Õß«—µ∂ÿ¥‘∫·µà≈–™π‘¥
´÷Ëß®“°°“√∑¥≈Õßπ’È®–‡ÀÁπ«à“¡—π‡ âπ‡ªìπ«—µ∂ÿ¥‘∫
·À≈àßæ≈—ßß“π∑’Ë¡’§à“¢Õß à«π∑’Ë≈–≈“¬πÈ”‰¥â Ÿß∑’Ë ÿ¥
 Õ¥§≈âÕß°—∫ æ’√æ®πå π‘µ‘æ®πå ·≈– °ƒµæ≈
 ¡¡“µ¬å (2546) ·≈–πÕ°®“°π—Èπ¬—ß Õ¥§≈âÕß°—∫

°“√∑¥≈Õß‚¥¬„™â‡∑§π‘§∂ÿß‰π≈àÕπ∑’Ë∑”°“√∑¥≈Õß

‚¥¬ Chanjula et al. (2003) ´÷Ëß “‡ÀµÿÕ“®‡π◊ËÕß¡“

®“°¡—π‡ âπ¡’ à«π¢Õß·ªÑß¡“°°«à“„π«—µ∂ÿ¥‘∫

æ≈—ßß“πÕ◊Ëπ Ê

§à“ b À¡“¬∂÷ßª√‘¡“≥·°ä √«¡∑—ÈßÀ¡¥

≥ ®ÿ¥‡ âπ°√“ø√“∫‡√’¬∫ ÷́Ëß®–∫àß∫Õ°∂÷ß à«π

∑’Ë ¡’ »— ° ¬ ¿ “æ „π° “ √ ¬à Õ ¬  ≈ “ ¬ ¢ Õ ß «— µ ∂ÿ ¥‘ ∫

À“°«—µ∂ÿ¥‘∫¡’§à“ b  Ÿß· ¥ß«à“¡’ à«π∑’Ë¡’»—°¬¿“æ„π

°“√¬àÕ¬ ≈“¬‰¥â Ÿß ‡π◊ËÕß®“°ª√‘¡“≥·°ä ∑’Ëº≈‘µ

‰¥â®–¡’§«“¡ —¡æ—π∏å°—π‚¥¬µ√ß°—∫°“√¬àÕ¬ ≈“¬

‰¥â¢Õß«—µ∂ÿ¥‘∫ (Menke et al., 1979; Menke

and Steingass, 1988) ®“°º≈°“√∑¥≈Õß§√—Èßπ’È

æ∫«à“§à“ b ¢Õß«—µ∂ÿ¥‘∫™π‘¥µà“ß Ê ¡’§«“¡·µ°µà“ß

°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß (P < 0.01) ‚¥¬§à“ b ¢Õß

¡—π‡ âπ¡’§à “ Ÿß∑’Ë ÿ¥√Õß≈ß¡“§◊Õ ¢â “«‚æ¥

ª≈“¬¢â“« √”≈–‡Õ’¬¥ ·≈–√”À¬“∫ µ“¡≈”¥—∫ πÕ°

®“°π—Èπ¬—ßæ∫«à“®ÿ¥∑’Ë‡ âπ°√“ø√“∫‡√’¬∫®–‡√‘Ë¡µ—Èß·µà

ª√–¡“≥™—Ë«‚¡ß∑’Ë 42 (°√“ø∑’Ë 1) ´÷Ëß®–™’È„Àâ‡ÀÁπ«à“

‚¥¬ à«π¡“°·À≈àßæ≈—ßß“π®– “¡“√∂¬àÕ¬ ≈“¬‰¥â

‡√Á«‡æ√“–·À≈àß¢Õßº≈º≈‘µ·°Á ‚¥¬ à«π¡“°®–¡“

®“°°“√¬àÕ¬ ≈“¬‰¥â¢Õß·À≈àßÕ“À“√æ≈—ßß“π

(Getachew et al., 1998)

§à“ c À¡“¬∂÷ßÕ—µ√“°“√º≈‘µ·°ä ‚¥¬‡©≈’Ë¬

µ≈Õ¥√–¬–‡«≈“°“√À¡—° ¡’Àπà«¬‡ªìπ ‡ªÕ√å‡´Áπµå

µàÕ™—Ë«‚¡ß ®“°°“√∑¥≈Õßæ∫«à“§à“ c ¢Õß

«—µ∂ÿ¥‘∫™π‘¥µà“ß Ê ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’

π—¬ ”§—≠¬‘Ëß (P < 0.01) ‚¥¬§à“ c ¢Õß¡—π‡ âπ¡’§à“ Ÿß

∑’Ë ÿ¥√Õß≈ß¡“§◊Õ ¢â“«‚æ¥∫¥ √”≈–‡Õ’¬¥ ª≈“¬¢â“«

·≈–√”À¬“∫ µ“¡≈”¥—∫ ®–‡ÀÁπ‰¥â«à“¡—π‡ âπ

¡’§à“Õ—µ√“°“√º≈‘µ·°ä ∑’Ë ‡√Á«∑’Ë ÿ¥„π°≈ÿà¡Õ“À“√

æ≈—ßß“π¥â«¬°—π ´÷Ëß Õ¥§≈âÕß°—∫§à“Õ—µ√“°“√¬àÕ¬

 ≈“¬∑’Ë«—¥¥â«¬‡∑§π‘§∂ÿß„π≈àÕπ∑’Ë∑”°“√∑¥≈Õß‚¥¬

Chanjula et al. (2003) ´÷Ëßæ∫«à“¡—π‡ âπ¡’Õ—µ√“°“√

¬àÕ¬ ≈“¬„π°√–‡æ“–À¡—° Ÿß∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫·À≈àßæ≈—ßß“πÕ◊Ëπ Ê πÕ°®“°π—Èπ¬—ß Õ¥§≈âÕß°—∫

æ’√æ®πå π‘µ‘æ®πå ·≈– °ƒµæ≈  ¡¡“µ¬å (2546) ´÷Ëß

æ∫«à“§à“ c ¢Õß¡—π‡ âπ®“°°“√ª√–‡¡‘π‚¥¬„™â

‡∑§π‘§º≈º≈‘µ·°ä ¡’§à“ Ÿß°«à“§à“ c ¢Õß¢â“«‚æ¥∫¥

·≈–ª≈“¬¢â“«Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘ (P < 0.01)

§à“ d À¡“¬∂÷ß»—°¬¿“æ„π°“√º≈‘µ·°ä ®“°

°“√∑¥≈Õßæ∫«à“§à“ d ¢Õß«—µ∂ÿ¥‘∫™π‘¥µà“ß Ê ¡’

§«“¡·µ°µà“ß°—πÕ¬à “ß¡’π—¬ ”§—≠¬‘Ë ß∑“ß ∂‘µ‘

(P < 0.01) ‚¥¬¡—π ”ª–À≈—ß¡’§à“ Ÿß∑’Ë ÿ¥ ∑—Èßπ’È

‡π◊ËÕß®“°¡—π ”ª–À≈—ß¡’ºπ—ß‡´≈≈åµË”∑’Ë ÿ¥ (µ“√“ß∑’Ë 1)

®÷ß∑”„Àâ “¡“√∂¬àÕ¬ ≈“¬‰¥â Ÿß∑’Ë ÿ¥ Õ¥§≈âÕß°—∫

æ’√æ®πå π‘µ‘æ®πå ·≈– °ƒµæ≈  ¡¡“µ¬å (2546)

πÕ°®“°π—Èπ¬—ßæ∫«à“√”À¬“∫¡’§à“ d µË”∑’Ë ÿ¥ ‡π◊ËÕß®“°

¡’ª√‘¡“≥ºπ—ß‡´≈·≈–≈‘°π‘π Ÿß∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫«—µ∂ÿ¥‘∫™π‘¥Õ◊Ëπ∑’Ë„™â„π°“√∑¥≈Õß§√—Èßπ’È

(µ“√“ß∑’Ë 1) ÷́Ëß√–¥—∫ºπ—ß‡´≈·≈–≈‘°π‘π∑’ËÕ¬Ÿà„π

«—µ∂ÿ¥‘∫Õ“À“√®–¡’º≈‚¥¬µ√ß°—∫§«“¡ “¡“√∂„π

°“√¬àÕ¬ ≈“¬‰¥â¢Õß«—µ∂ÿ¥‘∫Õ“À“√·≈–®– àßº≈∂÷ß

ª√‘¡“≥°“√°‘π‰¥âÕ’°¥â«¬ (Ibrahim et al., 1995)
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ª√‘¡“µ√º≈º≈‘µ·°ä 

ª√‘¡“µ√·°ä  – ¡∑’Ë ‡°‘¥¢÷Èπ®“°°“√À¡—°
„π™—Ë «‚¡ß∑’Ë  24 , 48 ·≈– 96 µ“¡≈”¥—∫
¥—ß· ¥ß„πµ“√“ß∑’Ë 2 æ∫«à“ª√‘¡“µ√·°ä  – ¡„π
™—Ë«‚¡ß∑’Ë 24 ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘
(P < 0.01) ‚¥¬ª√‘¡“µ√·°ä  – ¡¢Õß¡—π‡ âπ¡’§à“
 Ÿß∑’Ë ÿ¥ √Õß≈ß¡“‰¥â·°à ¢â“«‚æ¥∫¥ ª≈“¬¢â“«
√”≈–‡Õ’¬¥ ·≈–√”À¬“∫ µ“¡≈”¥—∫  πÕ°®“°π—Èπ
ª√‘¡“µ√·°ä  – ¡∑’Ë™—Ë«‚¡ß∑’Ë 48 ·≈–„π™—Ë«‚¡ß∑’Ë 96
°Á„Àâº≈∑’Ë¡’√Ÿª·∫∫·≈–∑‘»∑“ß‡™àπ‡¥’¬«°—∫„π™—Ë«‚¡ß∑’Ë
24  Menke et al. (1979) ‰¥â√“¬ß“π«à“ª√‘¡“µ√
·°ä  – ¡∑’Ë™—Ë«‚¡ß∑’Ë 24 ¡’§«“¡ —¡æ—π∏å°—π Ÿß°—∫
§à“æ≈—ßß“π„π«—µ∂ÿ¥‘∫Õ“À“√ —µ«å ®÷ß “¡“√∂„™â
ª√‘¡“µ√·°ä  – ¡∑’Ë™—Ë«‚¡ß∑’Ë 24 ∑”π“¬§à“¢Õß
æ≈—ßß“π„π«—µ∂ÿ¥‘∫‰¥âÕ¬à“ß·¡àπ¬” Ÿß πÕ°®“°
ª√‘¡“µ√·°ä ®–¡’§«“¡ —¡æ—π∏å°—π°—∫§à“æ≈—ßß“π„π
«—µ∂ÿ¥‘∫·≈â« ¬—ß¡’§«“¡ —¡æ—π∏å°—∫°“√¬àÕ¬‰¥â¢Õß
«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬å«—µ∂ÿ (æ’√æ®πå π‘µ‘æ®πå ·≈–
°ƒµæ≈  ¡¡“µ¬å 2546; Sommart et al., 2000)
πÕ°®“°π—Èπ¬— ß¡’§«“¡ —¡æ—π∏å°—π°—∫ª√‘¡“≥
°“√°‘π‰¥â¢Õß«—µ∂ÿ·Àâß (Blummel and Becker, 1997)
·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ„π‚§ (Blummel and
φrskov, 1993)

°“√ª√–‡¡‘π§à“æ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â (ME)

æ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â∑’Ëª√–‡¡‘π®“°
º≈º≈‘µ·°ä ∑’Ë™—Ë«‚¡ß∑’Ë 24 ·≈–§à“‚ª√µ’πÀ¬“∫¢Õß

«—µ∂ÿ¥‘∫µ“¡ ¡°“√∑”π“¬§à“ ME ¢Õß Menke et al.

(1979) (ME, MJ/kgDM = 2.20 + (0.136 Ó Gv) +
(0.057 Ó %CP) ‚¥¬ Gv = ª√‘¡“µ√·°ä ∑’Ë 24 ™—Ë«‚¡ß

(mL/0.2 g substrate), CP = §à“‚ª√µ’πÀ¬“∫¢Õß

«—µ∂ÿ¥‘∫ (‡ªÕ√å‡ Á́πµå) ‰¥âº≈°“√§‘¥§”π«≥¥—ß· ¥ß
„πµ“√“ß∑’Ë 2 æ∫«à“«—µ∂ÿ¥‘∫Õ“À“√æ≈—ßß“π∑—Èß 5 ™π‘¥

¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß (P < 0.01) ‚¥¬

§à“æ≈—ßß“π∑’Ëª√–‡¡‘π‰¥â®“°¡—π‡ âπ¡’§à“ Ÿß∑’Ë ÿ¥√Õß
≈ß¡“‰¥â·°à ¢â“«‚æ¥∫¥ √”≈–‡Õ’¬¥ ª≈“¬¢â“« ·≈–

√”À¬“∫ ‚¥¬¡’§à“ ME (for ruminant) ‡∑à“°—∫ 10.48,

9.37, 8.01, 7.92 ·≈– 5.71 ‡¡°–®Ÿ≈µàÕ°‘‚≈°√—¡

πÈ”Àπ—°·Àâß µ“¡≈”¥—∫ §à“æ≈—ßß“π∑’Ëª√–‡¡‘π‰¥â®“°

¡—π‡ âπ·≈–¢â“«‚æ¥∫¥¡’§à“„°≈â‡§’¬ß°—∫∑’Ëª√–‡¡‘π‚¥¬

æ’√æ®πå π‘µ‘æ®πå ·≈– °ƒµæ≈  ¡¡“µ¬å (2546)

(10.48, 9.37 ·≈– 10.03, 9.82 ‡¡°–®Ÿ≈µàÕ°‘‚≈°√—¡

πÈ”Àπ—°·Àâß µ“¡≈”¥—∫) ·≈–§à“æ≈—ßß“π¢Õß¡—π

 ”ª–À≈—ß¡’§à“µË”°«à“∑’Ë√“¬ß“π‚¥¬ Brigstock et al.

(1981) ·≈– Ministry of Agriculture, Fisheries and

Food (1992) ∑’Ë√“¬ß“π«à“¡’§à“‡∑à“°—∫ 11.2 ·≈– 12.6

‡¡°–®Ÿ≈µàÕ°‘‚≈°√—¡πÈ”Àπ—°·Àâß µ“¡≈”¥—∫

§à“æ≈—ßß“π∑’Ëª√–‡¡‘π‰¥â®“°ª≈“¬¢â“«¡’§à“µË”°«à“∑’Ë

ª√–‡¡‘π‚¥¬æ’√æ®πå π‘µ‘æ®πå ·≈– °ƒµæ≈  ¡¡“µ¬å

(2546) (7.92 ·≈– 10.08 ‡¡°–®Ÿ≈µàÕ°‘‚≈°√—¡

πÈ”Àπ—°·Àâß µ“¡≈”¥—∫) πÕ°®“°π—Èπ¬—ßæ∫«à“§à“

æ≈—ßß“π∑’Ëª√–‡¡‘π‰¥â¢Õß¢â“«‚æ¥∫¥ ·≈–√”≈–‡Õ’¬¥

¡’§à“µË”°«à“ NRC (2001) ∑’Ë√“¬ß“π«à“ ME (for

ruminant) ¢Õß¢â“«‚æ¥∫¥¡’§à“‡∑à“°—∫ 13.05 ‡¡°–®Ÿ≈

µàÕ°‘‚≈°√—¡πÈ”Àπ—°·Àâß ·≈–¢Õß√”≈–‡Õ’¬¥¡’§à“

‡∑à“°—∫ 12.92 ‡¡°–®Ÿ≈µàÕ°‘‚≈°√—¡πÈ”Àπ—°·Àâß

§à“æ≈—ßß“π¢Õßª≈“¬¢â“«µË”°«à“∑’Ë√“¬ß“π‚¥¬ NRC

(1988) ∑’Ë√“¬ß“π«à“ ME (for ruminant) ¢Õßª≈“¬

¢â“«¡’§à“‡∑à“°—∫ 16.40 ‡¡°–®Ÿ≈µàÕ°‘‚≈°√—¡πÈ”Àπ—°·Àâß

∂÷ß·¡â°“√ª√–‡¡‘π§à“æ≈—ßß“π§√—Èßπ’È®–‰¥â§à“

∑’ËµË”°«à“ NRC (1988) ·≈– NRC (2001) ·µà°“√

ª√–‡¡‘π§à“æ≈—ßß“π‚¥¬„™â‡∑§π‘§·°ä °Á¬—ß‡ªìπ‡√◊ËÕß

∑’Ëπà“»÷°…“‡æ‘Ë¡‡µ‘¡‡æ◊ËÕ„Àâ‰¥â ¡°“√∑’Ë‡À¡“– ¡∑’Ë®–

π”¡“ª√—∫„™â°—∫«—µ∂ÿ¥‘∫‡¢µ√âÕπ‡æ√“–°“√ª√–‡¡‘π

§à“æ≈—ßß“π‚¥¬«‘∏’°“√Õ◊Ëπ ‡ªìπ«‘∏’°“√∑’Ë ¬ÿà ß¬“°

´—∫´âÕπ·≈– ‘Èπ‡ª≈◊Õß§à“„™â®à“¬¡“°

∫∑ √ÿª

®“°°“√∑¥≈Õß§√—Èßπ’Èæ∫«à“Õß§åª√–°Õ∫∑“ß‡§¡’

®≈»“ µ√å°“√º≈‘µ·°ä  ·≈–æ≈—ßß“π∑’Ë„™âª√–‚¬™πå

‰¥â¢Õß«—µ∂ÿ¥‘∫·À≈àßæ≈—ßß“π¡’§«“¡·µ°µà“ß°—π ·≈–

πÕ°®“°π—Èπ¬—ßæ∫«à“¡—π‡ âπ¡’»—°¬¿“æ°“√º≈‘µ·°ä 

Õ—µ√“°“√À¡—°¢Õß®ÿ≈‘π∑√’¬å„π°√–‡æ“–À¡—° ·≈–§à“

ª√–‡¡‘πæ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â Ÿß∑’Ë ÿ¥ √Õß≈ß
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¡“‰¥â·°à ¢â“«‚æ¥∫¥ √”≈–‡Õ’¬¥ ª≈“¬¢â“« ·≈–

√”À¬“∫ µ“¡≈”¥—∫ ¡—π‡ âπ‡ªìπ«—µ∂ÿ¥‘∫æ≈—ßß“π∑’Ë

À“ßà“¬„π∑âÕß∂‘Ëπ·≈–¡’√“§“µË”∑’Ë ÿ¥ ÷́Ëß™’È„Àâ‡ÀÁπ«à“

¡—π‡ âπ‡ªìπ·À≈àßÕ“À“√æ≈—ßß“π∑’Ë¡’»—°¬¿“æ Ÿß„π

°“√π”¡“„™â‡ªìπÕ“À“√‚§‡π◊ÈÕ‚§π¡

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ ¿“§«‘™“‡∑§‚π‚≈¬’°“√‡°…µ√

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

∂à“¬∑Õ¥‡∑§‚π‚≈¬’‡©≈‘¡æ√–‡°’¬√µ‘ ¡À“«‘∑¬“≈—¬

¡À“ “√§“¡∑’Ë„Àâ§«“¡‡Õ◊ÈÕ‡øóôÕ —µ«å∑¥≈Õß  ∂“π∑’Ë

∑¥≈Õß·≈–ÀâÕßªØ‘∫—µ‘°“√ ¢Õ¢Õ∫§ÿ≥µàÕ∫—≥±‘µ

«‘∑¬“≈—¬¡À“«‘∑¬“≈—¬¢Õπ·°àπ∑’Ë π—∫ πÿπ∑ÿπ«‘®—¬

‚¥¬∑ÿπÕÿ¥Àπÿπ·≈– àß‡ √‘¡°“√∑”«‘∑¬“π‘æπ∏å

 ”À√—∫π—°»÷°…“√–¥—∫∫—≥±‘µ»÷°…“ª√–®”¿“§µâπ

ªï°“√»÷°…“ 2546
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