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∫∑§—¥¬àÕ: °“√∑¥≈Õß§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß√–¥—∫°“°πÈ”µ“≈„π∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°µàÕª√‘¡“≥

°“√°‘π‰¥â  —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß‚¿™π–  ¡¥ÿ≈‰π‚µ√‡®π ·≈–°√–∫«π°“√À¡—°„π°√–‡æ“–√Ÿ‡¡π¢Õß·æ– ‚¥¬„™â

·æ–≈Ÿ°º ¡æ◊Èπ‡¡◊Õß-·Õß‚°≈- πŸ‡∫’¬π 50 % ‡æ»ºŸâ Õ“¬ÿ 2.7-2.8 ªï πÈ”Àπ—° 35.1+1.6 °°. ®”π«π 4 µ—« «“ß·ºπ°“√∑¥≈Õß

·∫∫ 4 x 4 ≈“µ‘π ·§«√å (4x4 Latin Square Design) „Àâ·æ–‰¥â√—∫∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°√à«¡°—∫°“°πÈ”µ“≈ 0, 2, 4 ·≈–

6 % ·∫∫‡µÁ¡∑’Ë (ad libitum) ‡ √‘¡Õ“À“√¢âπ„π√–¥—∫ 0.5 % ¢ÕßπÈ”Àπ—°µ—« º≈°“√∑¥≈Õß æ∫«à“ ª√‘¡“≥Õ“À“√∑’Ë°‘π‰¥â

·≈– —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß Õ‘π∑√’¬«—µ∂ÿ ‚ª√µ’π√«¡ ºπ—ß‡´≈≈å ·≈–≈‘°‚π‡´≈≈Ÿ‚≈ ¢Õß·æ–∑—Èß 4 °≈ÿà¡

‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) πÕ°®“°π’È ¡¥ÿ≈‰π‚µ√‡®π §«“¡‡ªìπ°√¥-¥à“ß ·≈–§«“¡‡¢â¡¢âπ¢Õß·Õ¡‚¡‡π’¬-‰π‚µ√‡®π

„π¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ §«“¡‡¢â¡¢âπ¢Õß¬Ÿ‡√’¬-‰π‚µ√‡®π ·≈–°≈Ÿ‚§ „π‡≈◊Õ¥¢Õß

·æ–∑—Èß 4 °≈ÿà¡ ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ¥—ßπ—Èπ°“√À¡—°∑“ß„∫ª“≈å¡πÈ”¡—π√à«¡°—∫°“°πÈ”µ“≈∑’Ë√–¥—∫ 2-6 %

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√‰¡à„™â°“°πÈ”µ“≈ ‡æ◊ËÕ„™â‡ªìπ·À≈àßÕ“À“√À¬“∫‰¡à¡’º≈µàÕª√‘¡“≥°“√°‘π‰¥â·≈–°“√„™âª√–‚¬™πå

‰¥â¢Õß‚¿™π–„π·æ–

§” ”§—≠: ∑“ß„∫ª“≈å¡πÈ”¡—π, ∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°, °“°πÈ”µ“≈, ·æ–, ª√‘¡“≥°“√°‘π‰¥â

ABSTRACT: This experiment aimed to study effect of levels of molasses in oil palm frond silage on dry matter
intake, digestibility coefficient, nitrogen balance and rumen fermentation characteristics in goats. Four Thai Native x
Anglo-Nubian 50% crossbred male goat, 2.7-2.8 years old with average body weight (BW) of 35.1+1.6 kg, were
arranged in 4x4 Latin Square design. The goats were fed with oil palm frond silage mixed with molasses 0, 2, 4 and
6 % ad libitum and supplemented with concentrate at 0.5 % of BW on dry matter basis. The results showed that there
were no significant differences (P>0.05) among treatments regarding nutrient intake and digestibility coefficients of
dry matter, organic matter, crude protein, neutral detergent fiber and acid detergent fiber. Nitrogen balance, pH and
ammonia nitrogen concentration in rumen fluid, pack cell volumn, blood urea nitrogen (BUN) and blood glucose of
all groups were also not significantly differences (P>0.05). Thus, oil palm frond silage mixed with 2-6 % molasses as
a roughage source, had no effect on intake and nutrient utilization in goat.
Keywords: oil palm frond, oil palm frond silage, molasses, goats, intake
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∫∑π”

·æ–‡ªìπ —µ«å‡»√…∞°‘®∑’Ë¡’§«“¡ ”§—≠·≈–¡’

·π«‚πâ¡∑’Ë®–‡æ‘Ë¡®”π«π¡“°¢÷Èπ  ‚¥¬‡©æ“–∑“ß¿“§„µâ

¢Õßª√–‡∑»‰∑¬´÷Ëß¡’®”π«π·æ–¡“°∑’Ë ÿ¥ ‚¥¬„πªï

æ.». 2550 ¡’·æ–°√–®“¬Õ¬Ÿà„πæ◊Èπ∑’Ë¿“§„µâ 174,052 µ—«

(°√¡ª»ÿ —µ«å, 2552) ‡π◊ËÕß®“°ª√–™“°√ à«π„À≠à‡ªìπ

™“«‰∑¬¡ÿ ≈‘¡ π‘¬¡∫√‘‚¿§‡π◊ÈÕ·æ– Õ’°∑—Èß‡π◊ÈÕ·æ–¬—ß

‡ªìπ à«πÀπ÷Ëß¢Õß°“√ª√–°Õ∫æ‘∏’∑“ß»“ π“ ¥—ßπ—Èπ

°“√‡≈’È¬ß·æ–‡æ◊ËÕ°“√§â“®÷ß‡æ‘Ë¡®”π«π¡“°¢÷Èπ ®÷ß

®”‡ªìπµâÕß¡’°“√»÷°…“«‘®—¬‡æ◊ËÕÀ“·À≈àßæ◊™Õ“À“√ —µ«å

À√◊ÕÀ“«‘∏’°“√π”º≈æ≈Õ¬‰¥â∑“ß°“√‡°…µ√¡“æ—≤π“

‡æ◊ËÕ„™â‡ªìπÕ“À“√À¬“∫ ”À√—∫‡≈’È¬ß·æ–

ª“≈å¡πÈ”¡—π (Elaeis guineensis Jacq.) ‡ªìπæ◊™„π

µ√–°Ÿ≈ª“≈å¡ ‡™àπ‡¥’¬«°—∫¡–æ√â“« Õ‘π∑º“≈—¡

µ“≈‚µπ¥ ≈—°…≥–‡ªìπæ◊™„∫‡≈’È¬ß‡¥’Ë¬«¬◊πµâπ ÕÕ°„∫

ª√–°Õ∫§≈â“¬¡–æ√â“« ÕÕ°º≈‡ªìπ∑–≈“¬ ·≈–‡®√‘≠

‡µ‘∫‚µ‰¥â¥’„π‡¢µ√âÕπ™◊Èπ (∏’√– ·≈–§≥–, 2548) „πªï

æ.». 2550-2551 ª√–‡∑»‰∑¬¡’æ◊Èπ∑’Ëª≈Ÿ°ª“≈å¡πÈ”¡—π

∑—ÈßÀ¡¥ 3,197,265 ‰√à ‚¥¬·À≈àß∑’Ë¡’°“√ª≈Ÿ°ª“≈å¡πÈ”¡—π

¡“°∑’Ë ÿ¥§◊Õ ¿“§„µâ (°√¡ àß‡ √‘¡°“√‡°…µ√, 2552)

´÷Ëß„π°“√®—¥°“√ «πª“≈å¡πÈ”¡—π ‡°…µ√°√®–µâÕßµ—¥

∑“ß„∫∑ÿ°§√—Èß∑’Ë¡’°“√‡°Á∫‡°’Ë¬«∑–≈“¬ ´÷Ëß‚¥¬∑—Ë«‰ª

‡°…µ√°√®–‡°Á∫‡°’Ë¬«∑–≈“¬∑ÿ°Ê 15 «—π ¥—ßπ—Èπ„π

·µà≈–‡¥◊Õπ®–¡’°“√µ—¥∑“ß„∫ÕÕ°Õ¬à“ßπâÕ¬ 2 ∑“ß

„∫/µâπ À√◊Õ§‘¥‡ªìπ 44 ∑“ß„∫/‰√à ‡¡◊ËÕ„™âÕ—µ√“°“√ª≈Ÿ°

22 µâπ/‰√à (∏’√– ·≈–§≥–, 2548) ‡¡◊ËÕæ‘®“√≥“

Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß∑“ß„∫ª“≈å¡πÈ”¡—πª√–°Õ∫

¥â«¬Õ‘π∑√’¬«—µ∂ÿ (organic matter) 94.7 % ‚ª√µ’πÀ¬“∫

(crude protein) 4.2-6.3 % ‡¬◊ËÕ„¬À¬“∫ (crude fiber)

44.8 % ºπ—ß‡´≈≈å (cell wall) 67.6-69.5 % ≈‘°‚π‡´≈≈Ÿ‚≈ 

(lignocelluloses) 45.5 % ≈‘°π‘π (lignin) 26.6 % ·≈–

æ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â (metabolizable energy) 4.9

‡¡°–®Ÿ≈/°°. (Ishida and Abu Hassan, 1997; Khamseekhiew

et al., 2002; Zahari and Alimon, 2004) ®–‡ÀÁπ‰¥â«à“

∑“ß„∫ª“≈å¡πÈ”¡—π¡’»—°¬¿“æ “¡“√∂π”¡“„™â‡ªìπ

·À≈àßÕ“À“√À¬“∫ ”À√—∫ —µ«å‡§’È¬«‡Õ◊ÈÕß‰¥â ‡π◊ËÕß®“°

∑“ß„∫ª“≈å¡-πÈ”¡—π¡’√–¥—∫¢Õß‡¬◊ËÕ„¬√«¡ Ÿß°«à“ 18 %

Õ¬à“ß‰√°Áµ“¡ ‡¡◊ËÕæ‘®“√≥“ ‚¿™π–√«¡∑’Ë¬àÕ¬‰¥â∑—ÈßÀ¡¥

(total digestible nutrient; TDN) ·≈–§«“¡ “¡“√∂„π°“√

¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß (in vitro dry matter digestibility;

IVDMD) ¢Õß∑“ß„∫-ª“≈å¡πÈ”¡—π æ∫«à“¡’§à“‡∑à“°—∫ 35.1

% ·≈– 35.6 % µ“¡≈”¥—∫ (Ishida and Abu Hassan,

1997; Zahari and Alimon, 2004) ´÷Ëß§àÕπ¢â“ßµË”‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫·À≈àßÕ“À“√À¬“∫™π‘¥Õ◊ËπÊ ¥—ßπ—Èπ

°“√π”∑“ß„∫ª“≈å¡πÈ”¡—π¡“„™â‡ªìπ·À≈àßÕ“À“√À¬“∫

 ”À√—∫ —µ«å‡§’È¬«‡Õ◊ÈÕß ®÷ß®”‡ªìπµâÕßºà“π°“√ª√—∫ª√ÿß

§ÿ≥¿“æ‡æ◊ËÕ‡æ‘Ë¡§ÿ≥§à“∑“ß‚¿™π– ·≈–°“√¬àÕ¬‰¥â¢Õß

‚¿™π–¢Õß —µ«å ‡™àπ °“√‡ √‘¡·À≈àß‰π‚µ√‡®π∑’Ë‰¡à„™à

‚ª√µ’π (non-protein nitrogen; NPN) À√◊Õ°“√‡ √‘¡¥â«¬

§“√å‚∫‰Œ‡¥√µ∑’Ë≈–≈“¬‰¥âßà“¬ (soluble carbohydrate)

(Leng, 1990; Dahlan, 1996; Islam et al., 1998) ‡ªìπµâπ

√«¡∑—Èß°“√·ª√√Ÿª∑“ß„∫ª“≈å¡πÈ”¡—π„π√Ÿª∑“ß„∫

ª“≈å¡πÈ”¡—πÀ¡—° À√◊Õ∑“ß„∫ª“≈å¡πÈ”¡—πÕ—¥‡¡Á¥ ‡æ◊ËÕ

™à«¬‡æ‘Ë¡ª√‘¡“≥°“√°‘π‰¥â ·≈–°“√¬àÕ¬‰¥â¢Õß‚¿™π–

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

°“√À¡—°∑“ß„∫ª“≈å¡πÈ”¡—π√à«¡°—∫°“°πÈ”µ“≈√–¥—∫

µà“ßÊ µàÕ°“√°‘π‰¥â·≈–°“√„™âª√–‚¬™πå‰¥â¢Õß‚¿™π–

„π·æ–

«‘∏’°“√»÷°…“

°“√‡µ√’¬¡ —µ«å∑¥≈Õß
„™â·æ–≈Ÿ°º ¡æ◊Èπ‡¡◊Õß-·Õß‚°≈πŸ‡∫’¬π 50 %

‡æ»ºŸâ Õ“¬ÿ 2.7-2.8 ªï πÈ”Àπ—°‡©≈’Ë¬ 35.1+1.6 °°. ®”π«π

4 µ—« °àÕππ”‡¢â“∑¥≈Õß∑”°“√°”®—¥æ¬“∏‘¿“¬πÕ°

·≈–æ¬“∏‘¿“¬„π‚¥¬„™â¬“∂à“¬æ¬“∏‘‰Õ‡«Õ√å‡¡°µ‘π

(Ivermectin) (‰Õ‡¥°µ‘π, IDECTIN,˙ The British

Dispensary (L.P) CO., Ltd., ª√–‡∑»‰∑¬) ‚¥¬°“√©’¥

‡¢â“„µâº‘«Àπ—ß¢π“¥ 1 ¡≈.µàÕπÈ”Àπ—°µ—« 50 °°.

°“√‡µ√’¬¡Õ“À“√∑¥≈Õß
Õ“À“√À¬“∫ „™â∑“ß„∫ª“≈å¡πÈ”¡—π∑’Ëµ—¥ÕÕ°

√–À«à“ß‡°Á∫∑–≈“¬ª“≈å¡πÈ”¡—π ®“°µâπª“≈å¡πÈ”¡—π∑’Ë
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¡’Õ“¬ÿª√–¡“≥ 5 ªï ‚¥¬∑”°“√µ—¥ à«π°â“π∑’Ë¡’Àπ“¡
ÕÕ°π”¡“ —∫¥â«¬‡§√◊ËÕß —∫À≠â“‡æ◊ËÕ„Àâ¡’¢π“¥‡≈Á°
ª√–¡“≥ 1-2 ´¡. ·≈â«À¡—°√à«¡°—∫°“°πÈ”µ“≈∑’Ë√–¥—∫
0, 2, 4 ·≈– 6 % ¢ÕßπÈ”Àπ—°∑“ß„∫ª“≈å¡πÈ”¡—π ¥
„π∂—ßæ≈“ µ‘°¢π“¥ 50 °°. Õ—¥„Àâ·πàπ·≈–ªî¥Ω“
„Àâ π‘∑ „™â√–¬–‡«≈“„π°“√À¡—°ª√–¡“≥ 1 ‡¥◊Õπ
 à«πÕ“À“√¢âπ∑’Ë „™â „π°“√∑¥≈Õßª√–°Õ∫¥â«¬
¢â“«‚æ¥ªÉπ °“°‡π◊ÈÕ„π‡¡≈Á¥ª“≈å¡πÈ”¡—π ·≈–°“°
∂—Ë«‡À≈◊Õß‡ªìπÕß§åª√–°Õ∫æ◊Èπ∞“π ‚¥¬ Ÿµ√Õ“À“√¢âπ
¡’‚ª√µ’πÀ¬“∫ 15.0 % ·≈–‚¿™π–√«¡∑’Ë¬àÕ¬‰¥â∑—ÈßÀ¡¥
67.6 % (Table 1)

°“√«“ß·ºπ°“√∑¥≈Õß·≈–«‘∏’°“√∑¥≈Õß
„™â·ºπ°“√∑¥≈Õß·∫∫ 4x4 ≈“µ‘π ·§«√å (4x4

Latin Square Design) ·≈–„™â Ÿµ√Õ“À“√∑—ÈßÀ¡¥ 4  Ÿµ√
§◊Õ ∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°√à«¡°—∫°“°πÈ”µ“≈ 0, 2, 4
·≈– 6 % ‚¥¬·∫àß°“√∑¥≈Õß·∫àß‡ªìπ 4 ™à«ß ·µà≈–
™à«ß°“√∑¥≈Õß„™â‡«≈“ 21 «—π ª√–°Õ∫¥â«¬ √–¬–
ª√—∫µ—« (adaptation period) 15 «—π ·≈–√–¬–∑¥≈Õß
(experimental period) 6 «—π ‚¥¬„π√–¬–ª√—∫µ—«·æ–
‰¥â√—∫∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°µ“¡°≈ÿà¡∑¥≈Õß·∫∫‡µÁ¡∑’Ë
(ad libitum) ·≈–‡ √‘¡Õ“À“√¢âπ 0.5 % ¢ÕßπÈ”Àπ—°µ—«
(§‘¥‡ªìπ«—µ∂ÿ·Àâß) «—π≈– 2 §√—Èß §◊Õ ™à«ß‡™â“‡«≈“ 08.00 π.
·≈–™à«ß∫à“¬‡«≈“ 16.00 π. ∑”°“√«—¥ª√‘¡“≥Õ“À“√
∑’Ë„Àâ·≈–Õ“À“√∑’Ë‡À≈◊Õ∑—Èß„π™à«ß‡™â“·≈–™à«ß‡¬Áπ¢Õß
∑ÿ°«—π‡æ◊ËÕÀ“ª√‘¡“≥Õ“À“√∑’Ë°‘π‰¥â  à«π√–¬–∑¥≈Õß
„Àâ·æ–‰¥â√—∫Õ“À“√µ“¡°≈ÿà¡∑¥≈Õß‡À¡◊Õπ√–¬–ª√—∫µ—«
·µàª√‘¡“≥∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°∑’Ë„Àâ‡æ’¬ß 90 % ¢Õß
ª√‘¡“≥°“√°‘π‰¥â∑—ÈßÀ¡¥„π™à«ß√–¬–ª√—∫µ—« ∑”°“√
‡°Á∫¢âÕ¡Ÿ≈ª√‘¡“≥Õ“À“√∑’Ë°‘π‰¥â ª√‘¡“≥°“√¢—∫ÕÕ°
¢Õß¡Ÿ≈·≈–ªí  “«–  ÿà¡µ—«Õ¬à“ß¡Ÿ≈ ªí  “«–  ¢Õß‡À≈«

®“°°√–‡æ“–√Ÿ‡¡π·≈–µ—«Õ¬à“ß‡≈◊Õ¥ ¥—ßπ’È

∫—π∑÷°ª√‘¡“≥°“√°‘π‰¥â¢Õß∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°
·≈–Õ“À“√¢âπµ≈Õ¥√–¬–∑¥≈Õß

 ÿà¡‡°Á∫µ—«Õ¬à“ß∑“ß„∫-ª“≈å¡πÈ”¡—πÀ¡—°·≈–Õ“À“√¢âπ
∑ÿ°Ê 3 «—π ‚¥¬·∫àß‡ªìπ 2  à«π  à«π∑’Ë 1 ™—ËßπÈ”Àπ—°·≈â«
Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 100 o´ ‡ªìπ‡«≈“ 24-48 ™—Ë«‚¡ß ‡æ◊ËÕÀ“
‡ªÕ√å‡´Áπµå¢Õß«—µ∂ÿ·Àâß  ·≈– à«π∑’Ë 2  π”‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘
70 o´ ‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß ·≈â«π”‰ª∫¥ºà“πµ–·°√ß
¢π“¥ 1 ¡¡. ‡æ◊ËÕπ”‰ª«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’

‡°Á∫¡Ÿ≈·≈–ªí  “«–
∫—π∑÷°ª√‘¡“≥¡Ÿ≈·≈–ªí  “«–∑’Ë¢—∫ÕÕ°¡“∑—ÈßÀ¡¥

„π·µà≈–«—π ‡ªìπ√–¬–‡«≈“ 5 «—πµ‘¥µàÕ°—π „π·µà≈–
™à«ß°“√∑¥≈Õß ‚¥¬„™â«‘∏’°“√‡°Á∫·∫∫∑—ÈßÀ¡¥ (total
collection)  ÿà¡‡°Á∫µ—«Õ¬à“ß¡Ÿ≈‚¥¬·∫àß‡ªìπ 2  à«π §◊Õ
 à«π∑’Ë 1 π”‰ªÕ∫„πµŸâÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 100 o´ ‡ªìπ‡«≈“
24-48 ™—Ë«‚¡ß ‡æ◊ËÕÀ“‡ªÕ√å‡´Áπµå«—µ∂ÿ·Àâß  à«π∑’Ë 2 π”‰ª
Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 70 o´ ‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß ·≈â«π”‰ª∫¥
ºà“πµ–·°√ß¢π“¥ 1 ¡¡. ‡æ◊ËÕπ”‰ª«‘‡§√“–ÀåÕß§åª√–°Õ∫
∑“ß‡§¡’  ÿà¡µ—«Õ¬à“ßªí  “«–°√Õß¥â«¬ºâ“¢“«∫“ß„ à
¢«¥‡°Á∫‰«â„πµŸâ·™à·¢Áß∑’ËÕÿ≥À¿Ÿ¡‘ -20 o´ ‡æ◊ËÕπ”‰ª
«‘‡§√“–ÀåÀ“‰π‚µ√‡®π

‡°Á∫µ—«Õ¬à“ß¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π
„π«—π ÿ¥∑â“¬¢Õß·µà≈–√–¬–∑¥≈Õß°àÕπ„ÀâÕ“À“√

(0 ™—Ë«‚¡ß) ·≈–À≈—ß„ÀâÕ“À“√ 4 ™—Ë«‚¡ß ∑”°“√‡°Á∫
µ—«Õ¬à“ß¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π‚¥¬„™â stomach
tube √à«¡°—∫ vacuum pump  ÿà¡µ—«Õ¬à“ß¢Õß‡À≈«®“°
°√–‡æ“–√Ÿ‡¡π 100 ¡≈. π”¡“«—¥§à“§«“¡‡ªìπ°√¥-¥à“ß
(pH) ∑—π∑’‚¥¬„™â pH electrode MP. 125 LE 413 (Mettler

Table 1  Ingredients concentrate used in the experiment (% as fed basis).

Composition %
Ground corn   47.0
Soybean meal 12.0
Palm kernel cake  37.5
Salt 2.0
Dicalcium phosphate 0.5
Shell flour 1.0
Total 100.0
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Toleds AG.) À≈—ß®“°π—Èπ ÿà¡‡°Á∫µ—«Õ¬à“ßª√–¡“≥ 80 ¡≈.
‡µ‘¡°√¥´—≈øî«√‘° ‡¢â¡¢âπ 1 ‚¡≈“√å ª√‘¡“µ√ 1 ¡≈./
¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π 10 ¡≈. ‡æ◊ËÕÀ¬ÿ¥°“√∑”ß“π
¢Õß®ÿ≈‘π∑√’¬å ·≈â«®÷ßπ”‰ªªíòπ‡À«’Ë¬ß (centrifuge) ¥â«¬
§«“¡‡√Á« 3,000 √Õ∫/π“∑’ ‡ªìπ‡«≈“ 15 π“∑’ ‡°Á∫‡Õ“
‡©æ“– à«π„  (supernatant) ª√‘¡“µ√ 10-15 ¡≈. π”‰ª
‡°Á∫‰«â„πµŸâ·™à·¢Áß Õÿ≥À¿Ÿ¡‘ -20 o´ ‡æ◊ËÕπ”‰ª«‘‡§√“–Àå
À“§«“¡‡¢â¡¢âπ¢Õß·Õ¡‚¡‡π’¬-‰π‚µ√‡®π (ammonia
nitrogen, NH

3
-N)

‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥
„π«—π ÿ¥∑â“¬¢Õß·µà≈–™à«ß∑¥≈Õß ∑”°“√‡°Á∫

µ—«Õ¬à“ß‡≈◊Õ¥°àÕπ„ÀâÕ“À“√ (0 ™—Ë«‚¡ß) ·≈–À≈—ß„Àâ
Õ“À“√ 4 ™—Ë«‚¡ß ‚¥¬‡°Á∫®“°‡ âπ‡≈◊Õ¥¥”„À≠à∫√‘‡«≥§Õ
(jugular vein) ·∫àß‡ªìπ 3  à«π  à«π∑’Ë 1 ‡°Á∫ª√‘¡“µ√
3 ¡≈. ‡æ◊ËÕπ”¡“«‘‡§√“–ÀåÀ“§«“¡‡¢â¡¢âπ¢Õß¬Ÿ‡√’¬-
‰π‚µ√‡®π„π‡≈◊Õ¥ (blood urea nitrogen, BUN)  à«π∑’Ë 2
‡°Á∫ª√‘¡“µ√ 2 ¡≈. ‡æ◊ËÕπ”¡“«‘‡§√“–Àåª√‘¡“µ√
‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ (pack cell volumn, PCV) ·≈–
 à«π∑’Ë 3 ‡°Á∫ª√‘¡“µ√ 1-2 ¡≈. ‡æ◊ËÕπ”¡“«‘‡§√“–Àå
À“§«“¡‡¢â¡¢âπ¢Õß°≈Ÿ‚§ „π‡≈◊Õ¥

§”π«≥ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß‚¿™π–
‚¿™π–√«¡∑’Ë¬àÕ¬‰¥â∑—ÈßÀ¡¥ (total digestible

nutrient, TDN) ª√‘¡“≥‚¿™π–∑’Ë¬àÕ¬‰¥â (digestible

nutrient intake) ·≈– ¡¥ÿ≈‰π‚µ√‡®π (nitrogen balance)

 —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß‚¿™π– (‡ªÕ√å‡´Áπµå)

=

‚¿™π–√«¡∑’Ë¬àÕ¬‰¥â∑—ÈßÀ¡¥ (‡ªÕ√å‡´Áπµå)
TDN = DCP + DCF + DNFE + (DEE x 2.25)

‡¡◊ËÕ

DCP = ‚ª√µ’π√«¡∑’Ë¬àÕ¬‰¥â (‡ªÕ√å‡´Áπµå)

DCF = ‡¬◊ËÕ„¬√«¡∑’Ë¬àÕ¬‰¥â (‡ªÕ√å‡´Áπµå)

DNFE = ‰π‚µ√‡®πø√’‡Õ° ǻ·∑√°∑’Ë¬àÕ¬‰¥â (‡ªÕ√å‡ Á́πµå)

DEE = ‰¢¡—π√«¡∑’Ë¬àÕ¬‰¥â (‡ªÕ√å‡´Áπµå)

ª√‘¡“≥‚¿™π–∑’Ë¬àÕ¬‰¥â (°√—¡/«—π)
=  —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß‚¿™π– x ª√‘¡“≥‚¿™π–

∑’Ë°‘π‰¥â

 ¡¥ÿ≈‰π‚µ√‡®π (°√—¡/«—π)
= ª√‘¡“≥‰π‚µ√‡®π∑’Ë —µ«å°‘π - (ª√‘¡“≥‰π‚µ√‡®π„π¡Ÿ≈ +

ª√‘¡“≥‰π‚µ√‡®π„πªí  “«–)

°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß«—µ∂ÿ¥‘∫
Õ“À“√ —µ«å

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

πÈ”¡—πÀ¡—° Õ“À“√¢âπ ·≈–¡Ÿ≈ §◊Õ «—µ∂ÿ·Àâß Õ‘π∑√’¬«—µ∂ÿ

‚ª√µ’πÀ¬“∫ ‰¢¡—π√«¡ ‡¬◊ËÕ„¬À¬“∫ ·≈–‡∂â“ µ“¡

«‘∏’°“√¢Õß AOAC (1990) «‘‡§√“–Àåºπ—ß‡´≈≈å ≈‘°‚π

‡´≈≈Ÿ‚≈  ·≈–≈‘°π‘π µ“¡«‘∏’¢Õß Goering and Van Soest

(1970) «‘‡§√“–ÀåÀ“‰π‚µ√‡®π„πªí  “«–µ“¡«‘∏’¢Õß

AOAC (1990) «‘‡§√“–ÀåÀ“√–¥—∫¬Ÿ‡√’¬-‰π‚µ√‡®π„π‡≈◊Õ¥

„™â«‘∏’°“√ Urea two steps enzymatic colorimetric

test ‚¥¬„™âπÈ”¬“ ”‡√Á®√Ÿª Urea Liquicolor ¢Õß∫√‘…—∑

Diagnostic ª√–‡∑» Àæ—π∏å “∏“√≥√—∞‡¬Õ√¡—π

«‘‡§√“–Àåª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπµ“¡«‘∏’°“√¢Õß

‰™¬≥√ß§å (2541) ·≈–§«“¡‡¢â¡¢âπ¢Õß°≈Ÿ‚§ „π‡≈◊Õ¥

„™â«‘∏’ GOD-PAP method ‚¥¬„™âπÈ”¬“ ”‡√Á®√Ÿª Glucose

Liquicolor ¢Õß∫√‘…—∑ Human ª√–‡∑» Àæ—π∏å “∏“√≥√—∞

‡¬Õ√¡—π

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘
π”¢âÕ¡Ÿ≈ª√‘¡“≥°“√°‘π‰¥â  —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬

‰¥â¢Õß‚¿™π– ‚¿™π–√«¡∑’Ë¬àÕ¬‰¥â∑—ÈßÀ¡¥ ª√‘¡“≥
‚¿™π–∑’Ë-¬àÕ¬‰¥â∑’Ë‰¥â√—∫  ¡¥ÿ≈‰π‚µ√‡®π §à“§«“¡‡ªìπ
°√¥-¥à“ß §«“¡‡¢â¡¢âπ¢Õß·Õ¡‚¡‡π’¬-‰π‚µ√‡®π¢Õß
¢Õß‡À≈«„π°√–‡æ“–-√Ÿ‡¡π ·≈–ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ß
Õ—¥·πàπ √–¥—∫¬Ÿ‡√’¬-‰π‚µ√‡®π ·≈–°≈Ÿ‚§ „π‡≈◊Õ¥
¡“«‘‡§√“–ÀåÀ“§«“¡·ª√ª√«π (Analysis of variance)
µ“¡·ºπ°“√∑¥≈Õß·∫∫ 4x4 ≈“µ‘π ·§«√å ·≈–
‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬„™â«‘∏’ Duncanûs New Multiple
Range Test (Steel and Torrie, 1980)

(‚¿™π–∑’Ë —µ«å‰¥â√—∫ - ‚¿™π–„π¡Ÿ≈)

‚¿™π–∑’Ë —µ«å‰¥â√—∫
X 100
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Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°
√à«¡°—∫°“°πÈ”µ“≈ 0, 2, 4 ·≈– 6 % ·≈–Õ“À“√¢âπ
· ¥ß„π Table 2 æ∫«à“ ∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°√à«¡
°—∫°“°πÈ”µ“≈∑’Ë√–¥—∫µà“ßÊ ¡’Õß§åª√–°Õ∫∑“ß‡§¡’
„°≈â‡§’¬ß°—π §◊Õ ª√–°Õ∫¥â«¬«—µ∂ÿ·Àâß 92.1-92.3 %
·≈–‡¡◊ËÕ§‘¥Õß§åª√–°Õ∫∑“ß‡§¡’∫π∞“π«—µ∂ÿ·Àâß
æ∫«à“ ª√–°Õ∫¥â«¬Õ‘π∑√’¬«—µ∂ÿ 89.2-90.4 % ‚ª√µ’π
À¬“∫ 7.9 % ‰¢¡—π√«¡ 2.5-3.0 % ‡∂â“ 9.6-10.8 %
‡¬◊ËÕ„¬À¬“∫ 40.6-44.5 % §“√å‚∫‰Œ‡¥√µ∑’Ë-≈–≈“¬πÈ”‰¥â
35.1-38.1 % §“√å‚∫‰Œ‡¥√µ∑’Ë‰¡à‡ªìπ‚§√ß √â“ß 22.9-26.1
% ºπ—ß‡´≈≈å 62.6-67.0 % ≈‘°‚π‡´≈≈Ÿ‚≈  52.5-55.6 %
≈‘°π‘π 24.1-26.4 % ‡Œ¡‘‡´≈≈Ÿ‚≈  10.1-11.4 % ·≈–
‡´≈≈Ÿ‚≈  26.1-30.6 % ́ ÷Ëß¡’§à“„°≈â‡§’¬ß°—∫°“√»÷°…“¢Õß
ª√–¥‘…∞å ·≈–§≥– (2551) ∑’Ë√“¬ß“π«à“ ∑“ß„∫ª“≈å¡
πÈ”¡—πÀ¡—° ·≈–∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°√à«¡°—∫
°“°πÈ”µ“≈ 2 % ¡’‚ª√µ’πÀ¬“∫ 7.25 ·≈– 7.32 %

µ“¡≈”¥—∫ ‰¢¡—π√«¡ 3.85 ·≈– 2.46 % µ“¡≈”¥—∫
‡∂â“ 8.18 ·≈– 8.60 % µ“¡≈”¥—∫ ºπ—ß‡´≈≈å 59.23
·≈– 61.16 % µ“¡≈”¥—∫ ≈‘°‚π‡´≈≈Ÿ‚≈  49.12 ·≈–
50.60 % µ“¡≈”¥—∫ ·≈–≈‘°π‘π 22.77 ·≈– 23.16 %
µ“¡≈”¥—∫ ®–‡ÀÁπ‰¥â«à“°“√‡ √‘¡°“°πÈ”µ“≈‰¡à¡’º≈µàÕ
§ÿ≥§à“∑“ß‚¿™π–„π∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—° ∑’Ë‡ªìπ
‡™àππ’ÈÕ“®‡π◊ËÕß®“°∑“ß„∫ª“≈å¡πÈ”¡—π¡’§“√å‚∫‰Œ‡¥√µ
∑’Ë≈–≈“¬πÈ”‰¥â‡æ’¬ßæÕ ”À√—∫„™â„π°√–∫«π°“√À¡—°
÷́Ëßæ◊™∑’Ë‡À¡“– ¡µàÕ°“√∑”æ◊™À¡—°  µâÕß¡’§“√å‚∫‰Œ‡¥√µ

∑’Ë≈–≈“¬πÈ”‰¥â„π√–¥—∫∑’Ë‡æ’¬ßæÕµàÕ°“√À¡—°‡ª√’È¬«
À“°æ◊™∑’Ëπ”¡“À¡—°¡’√–¥—∫§“√å‚∫‰Œ‡¥√µ∑’Ë≈–≈“¬πÈ”
‰¥âµË”°«à“ 15 % ¢Õß«—µ∂ÿ·Àâß ®–¡’º≈µàÕ°“√∑”ß“π
¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ ‡π◊ËÕß®“°∂Ÿ°®”°—¥‚¥¬æ≈—ßß“π
( “¬—≥Àå, 2540)  à«πÕß§åª√–°Õ∫∑“ß‡§¡’¢ÕßÕ“À“√¢âπ
æ∫«à“ ª√–°Õ∫¥â«¬«—µ∂ÿ·Àâß 88.9 % Õ‘π∑√’¬«—µ∂ÿ
92.7 % ‚ª√µ’πÀ¬“∫ 16.3 % ‰¢¡—π√«¡ 4.3 % ‡∂â“
7.3 % ‡¬◊ËÕ„¬À¬“∫ 19.1 % §“√å‚∫‰Œ‡¥√µ∑’Ë≈–≈“¬πÈ”‰¥â
53.1 %

Table 2 Chemical composition of oil palm frond silage mixed with different levels of molasses and concentrate
used in the experiment (% on DM basis).

Composition
Dry matter
Organic matter
Crude protein
Ether extract
Ash
Crude fiber
Nitrogen free extract1

Non-structural carbohydrate2

Neutral detergent fiber
Acid detergent fiber
Lignin
Hemicellulose3

Cellulose4

0
92.2
89.3
7.9

10.7
3.0

43.3
35.1
22.9
67.0
55.6
25.5
11.4

 30.0

2
92.2
90.4
7.9
9.6
2.6

44.5
35.5
25.3
65.4
54.7
24.1

 10.7
30.6

4
92.1
90.3
7.9
9.8
2.5

41.8
38.1
26.1
64.2

 53.7
26.4
10.5
27.4

6
 92.3
 89.2
  7.9
10.8
 2.8

 40.6
37.9
26.0
62.6
52.5
26.4
10.1
26.1

Concentrate
88.9
92.7
16.3
7.3
4.3

19.1
53.1
31.9
40.3
24.4
10.4
15.9
14.0

Oil palm frond silage mixed with molasses (%)

1Nitrogen free extract = %dry matter - (%crude protein + %crude fiber + %ether extract + %ash)
2Non-structural carbohydrate = 100 - (%crude protein + %ether extract + %ash + %neutral detergent fiber)
3Hemicellulose = neutral detergent fiber - acid detergent fiber
4Cellulose = acid detergent fiber - lignin
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º≈¢Õß√–¥—∫°“°πÈ”µ“≈„π∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°
µàÕª√‘¡“≥‚¿™π–∑’Ë°‘π‰¥â„π·æ– · ¥ß„π Table 3
æ∫«à“ ª√‘¡“≥«—µ∂ÿ·Àâß Õ‘π∑√’¬«—µ∂ÿ ‚ª√µ’πÀ¬“∫
ºπ—ß‡´≈≈å ·≈–≈‘°‚π‡´≈≈Ÿ‚≈ ∑’Ë°‘π‰¥â¢Õß·æ–∑—Èß 4 °≈ÿà¡
‰¡à·µ°µà“ß°—π∑“ß- ∂‘µ‘ (P>0.05) ‚¥¬·æ–∑—Èß 4 °≈ÿà¡
°‘π∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—° 26.8-31.8 °./°°.πÈ”Àπ—°
‡¡·∑∫Õ≈‘° À√◊Õ 1.1-1.3 % ¢ÕßπÈ”Àπ—°µ—« ́ ÷Ëß§àÕπ¢â“ß
µË”  Õ“®‡π◊ËÕß¡“®“°∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°¡’ºπ—ß‡´≈≈å
§àÕπ¢â“ß Ÿß (62.6-67.0 %) ®÷ß¡’º≈∑”„Àâ —µ«å°‘π‰¥âπâÕ¬
‡¡∏“ (2533) °≈à“««à“ æ◊™∑’Ë¡’ºπ—ß‡´≈≈å Ÿß ®–Õ¬Ÿà„π
°√–‡æ“–√Ÿ‡¡ππ“π ∑”„Àâª√‘¡“≥°“√°‘π‰¥â≈¥≈ß
Õ¬à“ß‰√°Áµ“¡ ‡¡◊ËÕæ‘®“√≥“ª√‘¡“≥«—µ∂ÿ·Àâß∑’Ë·æ–°‘π
‰¥â„π°“√»÷°…“§√—Èßπ’È∫π∞“π‡ªÕ√å‡´Áπµå¢ÕßπÈ”Àπ—°µ—«
æ∫«à“Õ¬Ÿà„π™à«ß 1.6-1.8 % ¢ÕßπÈ”Àπ—°µ—« ´÷Ëß‡æ’¬ßæÕ

 ”À√—∫°“√¥”√ß™’æ ‚¥¬§à“‡©≈’Ë¬¢Õßª√‘¡“≥«—µ∂ÿ·Àâß
∑’Ë„™â ”À√—∫°“√¥”√ß-™’æ¢Õß·æ–„π‡¢µ√âÕπÕ¬Ÿà„π™à«ß
1.4-1.7 % ¢ÕßπÈ”Àπ—°µ—« (Denvendra and Burns, 1983)

º≈¢Õß√–¥—∫°“°πÈ”µ“≈„π∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°
µàÕ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß‚¿™π–·≈–ª√‘¡“≥
‚¿™π–∑’Ë-¬àÕ¬‰¥â · ¥ß„π Table 4 æ∫«à“ ·æ–∑’Ë‰¥â√—∫
∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°√à«¡°—∫°“°πÈ”µ“≈ 0, 2, 4
·≈– 6 % ¡’ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß 39.2,
43.1, 41.9 ·≈– 43.4 % µ“¡≈”¥—∫  —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬
‰¥â¢ÕßÕ‘π∑√’¬«—µ∂ÿ 42.3, 46.2, 44.2 ·≈– 45.7 %
µ“¡≈”¥—∫  —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß‚ª√µ’πÀ¬“∫
45.8, 45.1, 45.3 ·≈– 44.9 % µ“¡≈”¥—∫  —¡ª√– ‘∑∏‘Ï
°“√¬àÕ¬‰¥â¢Õßºπ—ß‡´≈≈å 17.4, 23.5, 20.2 ·≈– 19.9 %
µ“¡≈”¥—∫ ·≈– —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß≈‘°‚π-

Table 3  Effect of molasses in oil palm frond silage on dry matter intake and nutrient in goats.

Attribute
Dry matter intake
Oil palm frond silage

g/d
g/kgBW0.75

%BW
Concentrate

g/d
g/kgBW0.75

%BW
Total

g/d
g/kgBW0.75

%BW
Organic matter intake

g/d
g/kgBW0.75

Crude protein intake
g/d
g/kgBW0.75

Neutral detergent fiber
g/d
g/kgBW0.75

Acid detergent fiber
g/d
g/kgBW0.75

0

372.4
26.8
1.1

168.6
12.1
 0.5

541.0
38.9
1.6

469.8
34.2

       59.1
         4.3

     294.8
       21.4

     229.2
       16.7

2

   415.9
     29.7
       1.2

   171.7
     12.2
       0.5

   587.6
     41.9
       1.7

   512.0
     36.6

     63.1
       4.5

   316.8
     22.7

   247.4
     17.7

4

    454.3
      31.8
        1.3

    171.6
      12.0
        0.5

    625.9
      43.9
        1.8

    547.5
      38.3

      66.3
        4.7

    336.2
      23.5

    265.9
      18.6

6

   427.3
     30.4
       1.3

   169.7
     12.1
       0.5

   596.9
     42.5
       1.8

   508.3
     36.7

     65.7
       4.7

   309.5
     22.0

   244.1
     17.3

SEM

   28.2
     1.8
     0.1

     2.4
     0.1
     0.0

   29.9
     1.8
     0.1

   25.4
     1.6

1.8
0.1

19.3
1.2

   12.9
     0.8

P-value

   0.31
   0.32
   0.31

   0.77
   0.49
   0.45

   0.33
   0.34
   0.33

   0.29
   0.38

   0.10
   0.13

   0.54
   0.66

   0.34
   0.45

SEM = Standard error of the mean (n=4)

Oil palm frond silage mixed with molasses (%)
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‡´≈≈Ÿ‚≈  6.6, 14.4, 12.9 ·≈– 11.0 % µ“¡≈”¥—∫
‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ´÷Ëß‡ªìπ‰ª„π∑”πÕß
‡¥’¬«°—π°—∫√“¬ß“π¢Õß ª√–¥‘…∞å ·≈–§≥– (2551)
∑’Ëæ∫«à“ ·æ–∑’Ë‰¥â√—∫∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—° ·≈–∑“ß
„∫ª“≈å¡πÈ”¡—πÀ¡—°√à«¡°—∫°“°πÈ”µ“≈ 2 % ‡ √‘¡Õ“À“√
¢âπ 1 % ¢ÕßπÈ”Àπ—°µ—« ¡’ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß
«—µ∂ÿ·Àâß (73.2 ·≈– 72.3 % µ“¡≈”¥—∫) Õ‘π∑√’¬«—µ∂ÿ
(62.4 ·≈– 59.7 % µ“¡≈”¥—∫) ‚ª√µ’πÀ¬“∫ (64.2 ·≈–
64.7 % µ“¡≈”¥—∫) ·≈– ºπ—ß‡´≈≈å (57.3 ·≈– 55.1 %
µ“¡≈”¥—∫) ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05)  à«π
‡ªÕ√å‡´Áπµå‚¿™π–√«¡∑’Ë¬àÕ¬‰¥â„π·æ–∑—Èß 4 °≈ÿà¡ ¡’§à“
Õ¬Ÿà„π™à«ß 44.9-49.4 % ·≈–‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘
(P>0.05) ª√‘¡“≥‚¿™π–¬àÕ¬‰¥â∑’Ë·æ–∑—Èß 4 °≈ÿà¡‰¥â√—∫
æ∫«à“ª√‘¡“≥«—µ∂ÿ·Àâß∑’Ë¬àÕ¬‰¥â (15.0, 17.5, 18.1 ·≈–
18.0 °./°°.πÈ”Àπ—°‡¡·∑∫Õ≈‘° µ“¡≈”¥—∫) Õ‘π∑√’¬«—µ∂ÿ
∑’Ë¬àÕ¬‰¥â (14.5, 16.9, 17.1 ·≈– 16.8 °./°°.πÈ”Àπ—°
‡¡·∑∫Õ≈‘° µ“¡≈”¥—∫) ·≈–‚ª√µ’πÀ¬“∫∑’Ë¬àÕ¬‰¥â
(2.0, 2.0, 2.1 ·≈– 2.1 °./°°.πÈ”Àπ—°‡¡·∑∫Õ≈‘°

µ“¡≈”¥—∫) ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ´÷Ëß
 —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß‚¿™π–®“°°“√»÷°…“„π
§√—Èßπ’ÈµË”°«à“√“¬ß“π¢Õß ª√–¥‘…∞å ·≈–§≥– (2551)
Õ“®‡π◊ËÕß®“°∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°∑’Ë„™â„π°“√»÷°…“
¡’≈‘°π‘π Ÿß (24.1-26.4%) ®÷ß¡’º≈µàÕ°“√¬àÕ¬‰¥â¢Õß
‚¿™π– ‡∑Õ¥™—¬ (2540) °≈à“««à“ ≈‘°π‘π®–‡¢â“‰ª®—∫µ—«
°—∫‡´≈≈Ÿ‚≈ ·≈–‡Œ¡‘-‡´≈≈Ÿ‚≈  ∑”„Àâ‡ÕÁπ‰´¡å¢Õß
®ÿ≈‘π∑√’¬å‡¢â“¬àÕ¬‡´≈≈Ÿ‚≈ ·≈–‡Œ¡‘‡´≈≈Ÿ‚≈  ‰¥âπâÕ¬≈ß
 àßº≈∑”„Àâ°“√¬àÕ¬‰¥â≈¥≈ß πÕ°®“°π’È§«“¡·µ°µà“ß
¢Õßª√‘¡“≥Õ“À“√¢âπ∑’Ë„™â ‚¥¬°“√»÷°…“¢Õß ª√–¥‘…∞å
·≈–§≥– (2551) ·æ–‰¥â√—∫Õ“À“√¢âπ‡ √‘¡ 1 % ¢Õß
πÈ”Àπ—°µ—«  „π¢≥–∑’Ë°“√»÷°…“§√—Èßπ’È‡ √‘¡Õ“À“√¢âπ
‡æ’¬ß 0.5 % ¢ÕßπÈ”Àπ—°µ—« ∑’Ë‡ªìπ‡™àππ’ÈÕ“®‡π◊ËÕß¡“®“°
Õ“À“√¢âπ‡ªìπ·À≈àß§“√å‚∫‰Œ‡¥√µ ∑’Ë„Àâæ≈—ßß“π ”À√—∫
®ÿ≈‘π∑√’¬å„π°“√ —ß‡§√“–Àå®ÿ≈‘π∑√’¬å‚ª√µ’π (‡∑Õ¥™—¬,
2541) Õ¬à“ß‰√°Áµ“¡ ‡¡◊ËÕæ‘®“√≥“ª√‘¡“≥‚ª√µ’π∑’Ë
¬àÕ¬‰¥â¢Õß·æ–∑’Ë‰¥â√—∫∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°√à«¡°—∫
°“°πÈ”µ“≈ 0, 2, 4 ·≈– 6 % √à«¡°—∫Õ“À“√¢âπ„π√–¥—∫

Table 4 Effect of molasses in oil palm frond silage on apparent digestibility and digestible nutrient intake in goats.

Attribute
Apparent digestibility, %

DM
OM
CP
NDF
ADF
TDN1

Digestible nutrient intake
DM

g/d
g/kgBW0.75

OM
g/d
g/kgBW0.75

CP
g/d
g/kgBW0.75

0

39.2
      42.3
      45.8
      17.4
        6.6
      44.9

    206.2
      15.0

    198.8
      14.5

      26.9
        2.0

2

     43.1
     46.2
     45.1
     23.5
     14.4
     49.4

   244.5
     17.5

   236.3
     16.9

     28.4
       2.0

4

     41.9
     44.2
     45.3
     20.2
     12.9
     46.1

   258.1
     18.1

   244.7
     17.1

     29.8
       2.1

6

      43.4
      45.7
      44.9
      19.9
      11.0
      47.4

    254.0
      18.0

    237.5
      16.8

      29.6
        2.1

SEM = Standard error of the mean (n=4)
1TDN = DCP + DCF + DNFE + (DEE x 2.25)

Oil palm frond silage mixed with molasses (%)
SEM

   1.5
   1.1
   2.3
   2.3
   3.0
   1.5

   16.4
     1.1

   13.8
     0.9

     1.5
     0.1

P-value

   0.26
   0.16
   0.99
   0.40
   0.36
   0.28

   0.20
   0.25

   0.18
   0.23

   0.57
   0.78
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0.5 % ¢ÕßπÈ”Àπ—°µ—« „π°“√»÷°…“§√—Èßπ’È Õ¬Ÿà„π™à«ß
2.0-2.1 °./°°.πÈ”Àπ—°‡¡·∑∫Õ≈‘° π—Èπ‡æ’¬ßæÕµàÕ
§«“¡µâÕß°“√‚ª√µ’π¬àÕ¬‰¥â‡æ◊ËÕ°“√¥”√ß™’æ¢Õß·æ–
„π‡¢µ√âÕπ∑’Ë¡’πÈ”Àπ—° 35 °°. ´÷ËßÕ¬Ÿà„π™à«ß 0.74-3.45
°./°°.πÈ”Àπ—°‡¡·∑∫Õ≈‘° (Devendra and Burns, 1983)

º≈¢Õß√–¥—∫°“°πÈ”µ“≈„π∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°
µàÕ°√–∫«π°“√À¡—°„π°√–‡æ“–√Ÿ‡¡π·≈–‡¡·∑∫Õ‰≈∑å
„π°√–· ‡≈◊Õ¥ · ¥ß„π Table 5 æ∫«à“ §à“§«“¡
‡ªìπ°√¥-¥à“ß¢Õß¢Õß‡À≈«„π°√–‡æ“–√Ÿ‡¡π ¡’§à“Õ¬Ÿà
„π™à«ß 6.9-7.0 ´÷ËßÕ¬Ÿà„π√–¥—∫∑’Ë‡À¡“– ¡ (5.5-7.0)
µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß®ÿ≈‘π∑√’¬å„π°√–‡æ“–√Ÿ‡¡π
(‡∑Õ¥™—¬, 2540) ·≈–‡¡◊ËÕæ‘®“√≥“‡ª√’¬∫‡∑’¬∫§à“§«“¡
‡ªìπ°√¥-¥à“ß„π™à«ß‡«≈“ 0 ·≈– 4 ™—Ë«‚¡ß À≈—ß°“√„Àâ
Õ“À“√ æ∫«à“ §à“§«“¡‡ªìπ°√¥-¥à“ß≈¥µË”≈ß„π™—Ë«‚¡ß
∑’Ë 4 À≈—ß„ÀâÕ“À“√ Õ“®‡π◊ËÕß¡“®“°¿“¬À≈—ß∑’Ë —µ«å
‰¥â√—∫Õ“À“√®–¡’°√–∫«π°“√À¡—°‡°‘¥¢÷Èπ º≈º≈‘µ∑’Ë‰¥â
®“°°√–∫«π°“√À¡—°§◊Õ °√¥‰¢¡—π∑’Ë√–‡À¬‰¥â (volatile
fatty acid) ´÷Ëß∑”„Àâ§à“§«“¡‡ªìπ°√¥-¥à“ß„π¢Õß‡À≈«
®“°°√–‡æ“–√Ÿ‡¡π≈¥≈ß  à«π§«“¡‡¢â¡¢âπ¢Õß
·Õ¡‚¡‡π’¬-‰π‚µ√‡®π„π¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π

„π·æ–∑—Èß 4 °≈ÿà¡ ∑’Ë‡«≈“ 0 ·≈– 4 ™—Ë«‚¡ßÀ≈—ß„ÀâÕ“À“√
¡’§à“Õ¬Ÿà„π™à«ß 14.7-15.7 ·≈– 12.2-13.9 ¡°./¥≈.
µ“¡≈”¥—∫ ´÷Ëß√–¥—∫·Õ¡‚¡‡π’¬-‰π‚µ√‡®π„π¢Õß‡À≈«
®“°°√–‡æ“–√Ÿ‡¡π„π·æ–∑—Èß 4 °≈ÿà¡„π°“√»÷°…“§√—Èßπ’È
Õ¬Ÿà„π™à«ßª°µ‘ (10-30 ¡°./¥≈.) ´÷Ëß‡À¡“– ¡µàÕ
°“√‡®√‘≠‡µ‘∫‚µ¢Õß®ÿ≈‘π∑√’¬å  ·≈–°“√ —ß‡§√“–Àå‚ª√µ’π
¢Õß®ÿ≈‘π∑√’¬å (Perdok and Leng, 1990)

 ”À√—∫‡¡·∑∫Õ‰≈∑å„π°√–· ‡≈◊Õ¥ æ∫«à“
ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ¢Õß·æ–∑—Èß 4 °≈ÿà¡
∑’Ë‡«≈“ 0 ™—Ë«‚¡ß ¡’§à“Õ¬Ÿà„π™à«ß 20.8-32.0 % ·≈–ª√‘¡“µ√
‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ ∑’Ë 4 ™—Ë«‚¡ß À≈—ß„ÀâÕ“À“√¡’§à“
Õ¬Ÿà„π™à«ß 28.0-30.3 % ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05)
Õ¬à“ß‰√°Áµ“¡ ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ¢Õß‡≈◊Õ¥
·æ–„π°“√»÷°…“§√—Èßπ’ÈÕ¬Ÿà„π™à«ßª°µ‘ (22-38 %) (Jain,
1993) ‡¡◊ËÕæ‘®“√≥“√–¥—∫¬Ÿ‡√’¬-‰π‚µ√‡®π„π‡≈◊Õ¥ æ∫«à“
√–¥—∫¬Ÿ‡√’¬-‰π‚µ√‡®π„π‡≈◊Õ¥ ∑’Ë‡«≈“ 0 ™—Ë«‚¡ß ·≈–
4 ™—Ë«‚¡ß À≈—ß°“√„ÀâÕ“À“√¢Õß·æ–∑—Èß 4 °≈ÿà¡‰¡à¡’
§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ·≈–√–¥—∫¬Ÿ‡√’¬-
‰π‚µ√‡®π„π‡≈◊Õ¥·æ–„π°“√»÷°…“§√—Èßπ’ÈÕ¬Ÿà„π™à«ßª°µ‘
¢Õß√–¥—∫¬Ÿ‡√’¬-‰π‚µ√‡®π„π‡≈◊Õ¥·æ– (11.2-27.7

Attribute
Ruminal pH

0 h-post feeding
4

NH
3
-N, mg/d
0 h-post feeding
4

PCV, %
0 h-post feeding
4

BUN, mg/dl
0 h-post feeding
4

Glucose, mg/dl
0 h-post feeding
4

0

      7.1
      7.0

    15.0
    13.9

31.2
    28.0

    19.4
    19.0

    58.8
    57.5

2

      7.1
      6.9

    15.7
    13.2

32.0
    30.3

    17.8
    19.0

    56.0
    61.5

4

7.1
       6.9

     15.0
     12.2

29.3
     28.0

     15.0
     15.5

     55.5
     63.0

6

7.0
         6.9

       14.7
       13.6

       20.8
       29.3

       18.0
       16.3

       58.3
       62.0

SEM = Standard error of the mean (n=4)

Oil palm frond silage mixed with molasses (%)
SEM

     0.0
     0.0

     0.5
     0.7

     3.2
     1.2

     1.1
     0.9

     1.8
     1.9

P-value

   0.22
   0.45

   0.58
   0.33

   0.14
   0.54

   0.14
   0.08

   0.53
   0.26

Table 5 Effect of molasses in oil palm frond silage on rumen fermentation characteristics and blood urea nitrogen,
pack cell volumn and blood glucose in goats.



243·°àπ‡°…µ√ 37 : 235-244 (2552).

Attribute
Ruminal pH

0 h-post feeding
4

NH
3
-N, mg/d
0 h-post feeding
4

PCV, %
0 h-post feeding
4

BUN, mg/dl
0 h-post feeding
4

Glucose, mg/dl
0 h-post feeding
4

0

      7.1
      7.0

    15.0
    13.9

31.2
    28.0

    19.4
    19.0

    58.8
    57.5

2

      7.1
      6.9

    15.7
    13.2

32.0
    30.3

    17.8
    19.0

    56.0
    61.5

4

7.1
       6.9

     15.0
     12.2

29.3
     28.0

     15.0
     15.5

     55.5
     63.0

6

7.0
         6.9

       14.7
       13.6

       20.8
       29.3

       18.0
       16.3

       58.3
       62.0

SEM = Standard error of the mean (n=4)

Oil palm frond silage mixed with molasses (%)
SEM

     0.0
     0.0

     0.5
     0.7

     3.2
     1.2

     1.1
     0.9

     1.8
     1.9

P-value

   0.22
   0.45

   0.58
   0.33

   0.14
   0.54

   0.14
   0.08

   0.53
   0.26

Table 6 Effect of molasses in oil palm frond silage on nitrogen utilization in goats.

¡°./¥≈.) (Lloyd, 1982) ·≈–§«“¡‡¢â¡¢âπ¢Õß°≈Ÿ‚§ „π
°√–· ‡≈◊Õ¥ æ∫«à“ §«“¡‡¢â¡¢âπ¢Õß°≈Ÿ‚§ „π°√–· 
‡≈◊Õ¥¢Õß·æ–∑—Èß 4 °≈ÿà¡ ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘
(P>0.05) ‚¥¬§«“¡‡¢â¡¢âπ¢Õß°≈Ÿ‚§ „π°√–· ‡≈◊Õ¥
°àÕπ„ÀâÕ“À“√¡’§à“Õ¬Ÿà„π™à«ß 55.5-58.8 ¡°./¥≈.
 à«π§«“¡‡¢â¡¢âπ¢Õß°≈Ÿ‚§ „π°√–· ‡≈◊Õ¥∑’Ë 4 ™—Ë«‚¡ß
À≈—ß„ÀâÕ“À“√¡’§à“Õ¬Ÿà„π™à«ß 57.5-63.0 ¡°./¥≈. ´÷Ëß
§«“¡‡¢â¡¢âπ¢Õß°≈Ÿ‚§ „π°√–· ‡≈◊Õ¥„π°“√»÷°…“
„π§√—Èßπ’ÈÕ¬Ÿà„π™à«ßª°µ‘ ‚¥¬§«“¡‡¢â¡¢âπ¢Õß°≈Ÿ‚§ 
„π‡≈◊Õ¥·æ–∑’Ë∫àß∫Õ° ¿“«– ¡¥ÿ≈¢Õßæ≈—ßß“π
„π√à“ß°“¬§◊Õ 50-75 ¡°./¥≈. (Kaneko, 1980)

 ”À√—∫°“√„™âª√–‚¬™πå‰¥â¢Õß‰π‚µ√‡®π¢Õß·æ–
∑—Èß 4 °≈ÿà¡ · ¥ß„π Table 6 æ∫«à“ ª√‘¡“≥‰π‚µ√‡®π
∑’Ë‰¥â√—∫ (0.7, 0.7, 0.7 ·≈– 0.8 °./°°.πÈ”Àπ—°‡¡·∑∫Õ≈‘°
µ“¡≈”¥—∫) ‰π‚µ√‡®π∑’Ë¢—∫ÕÕ° (0.6, 0.6, 0.6 ·≈– 0.6
°./°°.πÈ”Àπ—°-‡¡·∑∫Õ≈‘° µ“¡≈”¥—∫) ·≈– ¡¥ÿ≈
‰π‚µ√‡®π (0.1, 0.1, 0.1 ·≈– 0.1 °./°°.πÈ”Àπ—°
‡¡·∑∫Õ≈‘° µ“¡≈”¥—∫) ¡’§à“‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘
(P>0.05) πÕ°®“°π’È‡ªÕ√å‡´Áπµå‰π‚µ√‡®π∑’Ë¢—∫ÕÕ°µàÕ

‰π‚µ√‡®π∑’Ë°‘π¢Õß·æ–∑—Èß 4 °≈ÿà¡´÷Ëß‡∑à“°—∫ 89.7, 86.3,
84.0 ·≈– 86.0 % µ“¡≈”¥—∫¡’§à“ ‰¡à·µ°µà“ß°—π
∑“ß ∂‘µ‘ (P>0.05)

 √ÿª

∑“ß„∫ª“≈å¡πÈ”¡—π‡ªìπº≈æ≈Õ¬‰¥â∑“ß°“√‡°…µ√
∑’Ë “¡“√∂À“‰¥â„π¿“§„µâ·≈–¡’»—°¬¿“æ “¡“√∂π”
¡“„™â‡ªìπ·À≈àßÕ“À“√À¬“∫„πƒ¥Ÿ°“≈∑’Ë¢“¥·§≈π
À≠â“À√◊Õæ◊™Õ“À“√ —µ«å ”À√—∫‡≈’È¬ß —µ«å‡§’È¬«‡Õ◊ÈÕß‰¥â
À√◊ÕÕ“®π”¡“·ª√√Ÿª‡ªìπ∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°‡æ◊ËÕ
§ß§ÿ≥§à“∑“ß‚¿™π– ´÷Ëß°“√„™â∑“ß„∫ª“≈å¡πÈ”¡—πÀ¡—°
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πÈ”µ“≈À¡—°√à«¡°—∫∑“ß„∫ª“≈å¡πÈ”¡—π
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