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Effects of sodium chloride and nucleic acid containing by-products supplementation on nutrient
digestibility and nitrogen balance of southern native male cattle was studied. Five native male cattle, 2.5
years old with average body weight (BW) of 286±29 kg were arranged in a 5x5 latin square design. The
cattle were fed Plicatulum hay ad libitum, supplemented with concentrate (14.16% crude protein) at 1% of
BW (air dry basis). Five concentrate treatments were used i.e., basal concentrate with NaCl (control), con-
centrate without NaCl (free salt) and three tested concentrate which were prepared by replacing NaCl in
basal concentrate with Dx-ML, NS1 and NS2. The NaCl level in control, Dx-ML, NS1 and NS2 concentrate
was 2%. The amount of dry matter intake, organic matter intake, crude protein intake from hay were not
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different among treatments. The amount of concentrate intake in Dx-ML, NS1 and NS2 groups were
significantly higher than those of  free salt and control groups (36.30, 35.90 and 36.52 vs 34.60 and 34.40
gDM/kgBW0.75/d, P<0.05). Thus caused a higher trend of total feed (hay+concentrate) intake in Dx-ML, NS1
and NS2 groups (94.40, 94.92 and 91.62 gDM/kgBW0.75/d, respectively) than those of free salt and control
groups  (86.98 and 89.00 gDM/kgBW0.75/d, respectively). The amount of organic matter intake from concentrate
of NS2 was significantly higher than those in the free salt and control groups (33.60 vs 32.64 and 32.51 g/
kgBW0.75/d). No significant differences in total organic matter intake, crude protein intake, nitrogen balance,
nutrient digestibility coefficient and total digestible nutrient were found among treatments. Therefore, DX-
ML, NS1 and NS2 might have superiority to NaCl in improving  concentrate intake in southern native cattle.

Key words : sodium chloride (NaCl), nucleic acid containing by-products,
nutrient digestibility, nitrogen balance, southern native male cattle
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°“√»÷°…“º≈°“√‡ √‘¡º≈æ≈Õ¬‰¥â∑’Ë¡’‚´‡¥’¬¡§≈Õ‰√¥å·≈–°√¥π‘«§≈’Õ‘° µàÕ°“√¬àÕ¬‰¥â¢Õß‚¿™π–·≈– ¡¥ÿ≈

‰π‚µ√‡®π¢Õß‚§æ◊Èπ‡¡◊Õß¿“§„µâ‡æ»ºŸâ Õ“¬ÿ 2.5 ªï  πÈ”Àπ—°‡©≈’Ë¬ 286±29 °°. ®”π«π 5 µ—«  «“ß·ºπ°“√∑¥≈Õß

·∫∫ 5x5 ≈“µ‘π  ·§«√å (Latin square design) „Àâ‚§‰¥â√—∫À≠â“æ≈‘·§∑∑Ÿ≈—Ë¡·Àâß‡µÁ¡∑’Ë·≈–Õ“À“√¢âπ‚ª√µ’π√«¡

14.16% „π√–¥—∫ 1% ¢ÕßπÈ”Àπ—°µ—« ÷́Ëßª√–°Õ∫¥â«¬ 5 ∑√’∑‡¡πµå §◊Õ Õ“À“√¢âπ∑’Ë‰¡à¡’‚´‡¥’¬¡§≈Õ‰√¥å (free salt)

Õ“À“√¢âπ‡ √‘¡‚´‡¥’¬¡§≈Õ‰√¥å (control) Õ“À“√¢âπ‡ √‘¡ double crystal mother liquid (Dx-ML) Õ“À“√¢âπ‡ √‘¡

nucleic acid salt 1 (NS1)  ·≈–Õ“À“√¢âπ‡ √‘¡ nucleic acid salt 2 (NS2) ´÷Ëß‡ªìπº≈æ≈Õ¬‰¥â®“°°√–∫«π°“√º≈‘µ

°√¥π‘«§≈’Õ‘° —ß‡§√“–Àå·≈–¡’√–¥—∫‚´‡¥’¬¡§≈Õ‰√¥å 14.65, 82.89 ·≈– 75.80% µ“¡≈”¥—∫  ‚¥¬§”π«≥„Àâ√–¥—∫‚´‡¥’¬¡-

§≈Õ‰√¥å„π Ÿµ√Õ“À“√‡∑à“°—∫ 2% º≈°“√∑¥≈Õßæ∫«à“ª√‘¡“≥°“√°‘π‰¥â¢Õß«—µ∂ÿ·Àâß Õ‘π∑√’¬«—µ∂ÿ ·≈–‚ª√µ’π√«¡

®“°À≠â“æ≈‘·§∑∑Ÿ≈—Ë¡·Àâß„π‚§∑—Èß 5 °≈ÿà¡ ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘  ·µàª√‘¡“≥°“√°‘π‰¥â¢ÕßÕ“À“√¢âπ„π‚§∑’Ë‰¥â√—∫

Õ“À“√ Dx-ML, NS1 ·≈– NS2  Ÿß°«à“‚§∑’Ë‰¥â√—∫Õ“À“√ free salt ·≈– control Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (36.30,

35.90 ·≈– 36.52 ‡∑’¬∫°—∫ 34.60 ·≈– 34.40 °√—¡«—µ∂ÿ·Àâß/°°.πÈ”Àπ—°µ—«
0.75 

/«—π, P<0.05)  àßº≈„Àâª√‘¡“≥Õ“À“√∑’Ë

°‘π‰¥â∑—ÈßÀ¡¥„π‚§∑’Ë‰¥â√—∫Õ“À“√ Dx-ML, NS1 ·≈– NS2 (94.40, 94.92 ·≈– 91.62 °√—¡«—µ∂ÿ·Àâß/°°.πÈ”Àπ—°µ—«
0.75 

/

«—π µ“¡≈”¥—∫) ¡’·π«‚πâ¡ Ÿß°«à“‚§∑’Ë‰¥â√—∫Õ“À“√ free salt ·≈– control (86.98 ·≈– 89.00 °√—¡«—µ∂ÿ·Àâß/°°.

πÈ”Àπ—°µ—«
0.75 

/«—π µ“¡≈”¥—∫) πÕ°®“°π—Èπ‚§∑’Ë‰¥â√—∫Õ“À“√ NS2 ¡’ª√‘¡“≥°“√°‘π‰¥â¢ÕßÕ‘π∑√’¬«—µ∂ÿ (33.60 °√—¡/°°.
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/«—π)  Ÿß ÿ¥  Õ¬à“ß‰√°Áµ“¡ °“√‡ √‘¡ Dx-ML, NS1 ·≈– NS2 „πÕ“À“√¢âπ ‰¡à àßº≈„Àâª√‘¡“≥°“√°‘π

‰¥â¢ÕßÕ‘π∑√’¬«—µ∂ÿ√«¡ ·µ°µà“ß®“°‚§∑’Ë‰¥â√—∫Õ“À“√ free salt ·≈– control (32-64 ·≈– 32.51 °√—¡/°°. πÈ”Àπ—°µ—«
0.75 

/«—π µ“¡≈”¥—∫) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)   ‚ª√µ’π√«¡  ¡¥ÿ≈‰π‚µ√‡®π  §«“¡‡¢â¡¢âπ¢Õß¬Ÿ‡√’¬-‰π‚µ√‡®π

„π‡≈◊Õ¥   —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß‚¿™π– ·≈–‚¿™π–√«¡∑’Ë¬àÕ¬‰¥â∑—ÈßÀ¡¥¢Õß‚§·µ°µà“ß®“°‚§∑’Ë‰¥â√—∫Õ“À“√ free

salt ·≈– control ¥—ßπ—Èπ Dx-ML, NS1 ·≈– NS2 ®÷ß “¡“√∂„™â∑¥·∑π‚´‡¥’¬¡§≈Õ‰√¥å„π Ÿµ√Õ“À“√¢âπ ÷́Ëß àßº≈„Àâ

‚§°‘πÕ“À“√¢âπ‰¥â¡“°¢÷Èπ

ªí®®ÿ∫—π°“√‡≈’È¬ß‚§æ◊Èπ‡¡◊Õß‡ªìπÕ“™’æ∑’Ë ”§—≠ πÕ°
‡Àπ◊Õ®“°°“√∑”°“√‡æ“–ª≈Ÿ°   Õ¥§≈âÕß°—∫°“√¥”‡π‘π
‚§√ß°“√‚§‡π◊ÈÕ≈â“π§√Õ∫§√—«¢Õß°√¡ª»ÿ —µ«å ∑’Ë àß‡ √‘¡„Àâ

·°à‡°…µ√°√√“¬¬àÕ¬ (°√¡ª»ÿ —µ«å, 2548)  Õ¬à“ß‰√°Áµ“¡ √Ÿª-
·∫∫¢Õß°“√‡≈’È¬ß‚§æ◊Èπ‡¡◊Õß∑’Ë‡°…µ√°√π‘¬¡§◊Õ °“√ª≈àÕ¬
„Àâ‚§·∑–‡≈Á¡„π·ª≈ßÀ≠â“∏√√¡™“µ‘ ‰¡à¡’°“√ª≈Ÿ° √â“ß·ª≈ß
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À≠â“À√◊Õ‡ √‘¡Õ“À“√¢âπ ¬àÕ¡ àßº≈°√–∑∫µàÕ°“√‡®√‘≠‡µ‘∫‚µ
À√◊Õ°“√µÕ∫ πÕß¢Õß‚§„π¥â“πµà“ßÊ ‡™àπ §«“¡ ¡∫Ÿ√≥åæ—π∏ÿå
À√◊Õ°“√„Àâº≈º≈‘µ´÷Ëß¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥Õ“À“√ ·≈–§ÿ≥§à“∑“ß
‚¿™π–¢ÕßÕ“À“√∑’Ë¡’Õ¬Ÿà„πƒ¥Ÿ°“≈µà“ßÊ ‡ªìπ ”§—≠ (‡∑Õ¥™—¬,
2540)  àßº≈„Àâª√– ‘∑∏‘¿“æ°“√º≈‘µµË” (»‘√‘≈—°…≥å, 2541)
‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πƒ¥Ÿ·≈âß ÷́Ëßæ◊™Õ“À“√ —µ«å¡—°®–¢“¥·§≈π
√«¡∑—Èß¡’§ÿ≥§à“∑“ß‚¿™π–µË” ¥—ßπ—Èπ°“√‡ √‘¡ “√Õ“À“√ ‡™àπ
‚ª√µ’π æ≈—ßß“π ·√à∏“µÿ ·≈–«‘µ“¡‘π ®÷ß‡ªìπ·π«∑“ßÀπ÷Ëß∑’Ë
∑”„Àâ ‚§‰¥â√—∫‚¿™π–∑’Ë‡æ’¬ßæÕµàÕ°“√¥”√ß™’æ·≈–°“√„Àâ
º≈º≈‘µ

‡π◊ËÕß®“°°√¥π‘«§≈’Õ‘°‡ªìπ à«πª√–°Õ∫¢Õß‡´≈≈åæ◊™
·≈–‡´≈≈å —µ«å ‡¡◊ËÕ —µ«å°‘πÕ“À“√ °√¥π‘«§≈’Õ‘°®–∂Ÿ°¬àÕ¬„Àâ
‡ªìπæ‘«√’π (purine) ·≈–æ‘√‘¡‘¥’π (pirimidine) (∫ÿ≠≈âÕ¡,
2541)  „π —µ«å‡§’È¬«‡Õ◊ÈÕß °√¥π‘«§≈’Õ‘°®–∂Ÿ°¬àÕ¬ ≈“¬„π
°√–‡æ“–√Ÿ‡¡π‚¥¬®ÿ≈‘π∑√’¬å (‡¡∏“, 2533) ®“°π—Èπ®ÿ≈‘π∑√’¬å
„π°√–‡æ“–√Ÿ‡¡π®–π”§“√å∫Õπ (C) ·≈–‰π‚µ√‡®π (N) ®“°
 “√¥—ß°≈à“«‰ª„™â „π°“√ —ß‡§√“–Àå°√¥π‘«§≈’Õ‘°·≈–‚ª√µ’π
¢Õß®ÿ≈‘π∑√’¬å (Kanjanapruthipong and Leng, 1998)   àß
º≈„Àâ®”π«π®ÿ≈‘π∑√’¬å„π°√–‡æ“–√Ÿ‡¡π‡æ‘Ë¡¢÷Èπ °“√¬àÕ¬‰¥â
·≈–°“√„™âª√–‚¬™πå‰¥â¢ÕßÕ“À“√À¬“∫¥’¢÷Èπ

 ”À√—∫‚´‡¥’¬¡ (sodium) ·≈–§≈Õ√’π (chlorine)
‡ªìπ·√à∏“µÿª√–®ÿ∫«°·≈–ª√–®ÿ≈∫∑’Ë°√–®“¬Õ¬Ÿà„π¢Õß‡À≈«
πÕ°‡´≈≈å  ¡’∫∑∫“∑ ”§—≠„π°“√√—°…“ ¿“«–µà“ßÊ ¢Õß
‡´≈≈å„Àâ§ß∑’Ë ‚´‡¥’¬¡¡’§«“¡ ”§—≠µàÕ°‘®°√√¡¢Õß®ÿ≈‘π∑√’¬å
„π°√–‡æ“–√Ÿ‡¡π¢Õß —µ«å‡§’È¬«‡Õ◊ÈÕß ‚¥¬À“°¡’°“√„Àâ‚´‡¥’¬¡
„π√Ÿª¢Õß‚´‡¥’¬¡‰∫§“√å∫Õ‡πµ (sodium bicarbonate) ∑’Ë
∑”Àπâ“∑’Ë‡ªìπ∫—ø‡øÕ√å (buffer) „π°√–‡æ“–√Ÿ‡¡π  ™à«¬
„Àâ°“√¥Ÿ¥´÷¡°√¥‰¢¡—π‡ªìπ‰ªÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ (©≈Õß,
2543) °“√¢“¥‚´‡¥’¬¡·≈–§≈Õ√’π¡’º≈∑”„ÀâπÈ”Àπ—°µ—« —µ«å
≈¥≈ß ·≈–°“√°‘π‰¥â≈¥≈ß °“√‡ √‘¡‚´‡¥’¬¡„πÕ“À“√ —µ«å
Õ“®‡ √‘¡„π√Ÿª‚´‡¥’¬¡§≈Õ‰√¥å (sodium chloride) ·≈–
‚´‡¥’¬¡‰∫§“√å∫Õ‡πµ´÷Ëß “¡“√∂„™âª√–‚¬™πå‰¥â Ÿß (NRC,
1996)

®“°∫∑∫“∑¢Õß°√¥π‘«§≈’Õ‘°·≈–‚´‡¥’¬¡§≈Õ‰√¥å„π
 —µ«å‡§’È¬«‡Õ◊ÈÕß¥—ß°≈à“«¡“·≈â«¢â“ßµâπ  °“√«‘®—¬„π§√—Èßπ’È®÷ß¡’
«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“°“√„™âº≈æ≈Õ¬‰¥â∑’Ë¡’‚´‡¥’¬¡§≈Õ‰√¥å
·≈–°√¥π‘«§≈’Õ‘° ∑’Ë‡°‘¥®“°°√–∫«π°“√º≈‘µ°√¥π‘«§≈’Õ‘°
 —ß‡§√“–Àå ´÷Ëß¡’ª√‘¡“≥¡“°·≈–¬—ß‰¡à¡’°“√π”‰ª„™âª√–‚¬™πå

¡“„™â‡ √‘¡„πÕ“À“√ —µ«å∑¥·∑π‡°≈◊Õ‚´¥’¬¡§≈Õ‰√¥å Õ—π
‡ªìπ°“√π”‡»…‡À≈◊Õ®“°‚√ßß“πÕÿµ “À°√√¡¡“„™â„Àâ‡°‘¥
ª√–‚¬™πå Ÿß ÿ¥

Õÿª°√≥å·≈–«‘∏’°“√

 —µ«å∑¥≈Õß

°“√»÷°…“§√—Èßπ’È¥”‡π‘π°“√∑’Ë ∂“π’«‘®—¬·≈–Ωñ°¿“§-
 π“¡ §≥–∑√—æ¬“°√∏√√¡™“µ‘ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å
Õ.§≈ÕßÀÕ¬‚¢àß  ®. ß¢≈“  „π√–À«à“ß‡¥◊Õπ ‘ßÀ“§¡-
æƒ»®‘°“¬π æ.». 2547 ‚¥¬„™â‚§æ◊Èπ‡¡◊Õß¿“§„µâ‡æ»ºŸâ Õ“¬ÿ
2 ªï πÈ”Àπ—°‡©≈’Ë¬ 286±29 °°. ®”π«π 5 µ—« ¡’ ÿ¢¿“æ
·¢Áß·√ß  ¡∫Ÿ√≥å  °àÕπ°“√∑¥≈Õß∑”°“√°”®—¥æ¬“∏‘¿“¬πÕ°
·≈–æ¬“∏‘¿“¬„π‚¥¬„™â¬“∂à“¬æ¬“∏‘Õ—≈‡∫π¥“‚´π (Valbazen®

∫√‘…—∑ Better Pharma Co., Ltd.)  „πÕ—µ√“ à«π 1 ¡≈./πÈ”
Àπ—°‚§ 10 °°. ‚¥¬°“√°√Õ°ª“°  π”‚§∑¥≈Õß¡“‡≈’È¬ß„π
§Õ°¬◊π‚√ß´÷Ëß¡’√“«‡À≈Á°°—Èπ√–À«à“ßµ—«‚§ ¡’√“ßÕ“À“√Õ¬Ÿà¥â“π
Àπâ“·≈–¡’∑’Ë „ÀâπÈ”Õ—µ‚π¡—µ‘ ´÷Ëß‚§ “¡“√∂¥◊Ë¡πÈ”‰¥âµ≈Õ¥‡«≈“

Õ“À“√∑¥≈Õß·≈–·ºπ°“√∑¥≈Õß

‚§∑¥≈Õß∑ÿ °µ— « ‰¥â √— ∫À≠â “æ≈‘ ·§∑∑Ÿ ≈—Ë ¡·Àâ ß
(Paspalum plicatulum) ·∫∫‡µÁ¡∑’Ë (ad libitum) ‡ √‘¡
¥â«¬Õ“À“√¢âπ∑’Ë¡’‚ª√µ’π√«¡ 14.16% „π√–¥—∫ 1% ¢Õß
πÈ”Àπ—°µ—« «—π≈– 2 §√—Èß „π‡«≈“ 08.00 ·≈– 16.00 π.
®—¥‚§∑¥≈Õß„Àâ‰¥â√—∫∑√’∑‡¡πµå·µ°µà“ß°—π¥—ßπ’È 1) Õ“À“√
¢âπ∑’Ë‰¡à‡ √‘¡‚´‡¥’¬¡§≈Õ‰√¥å (free salt)  2) Õ“À“√¢âπ
‡ √‘¡‚´‡¥’¬¡§≈Õ‰√¥å (control)  3) Õ“À“√¢âπ‡ √‘¡ double
crystal mother liquid (Dx-ML)  ´÷Ëßª√–°Õ∫¥â«¬
‚´‡¥’¬¡§≈Õ‰√¥å 14.65% ·≈–°√¥π‘«§≈’Õ‘° 3% 4) Õ“À“√
¢âπ‡ √‘¡ nucleic acid salt 1 (NS1)  ´÷Ëßª√–°Õ∫¥â«¬
‚´‡¥’¬¡§≈Õ‰√¥å 82.89% ·≈–°√¥π‘«§≈’Õ‘° 1%  5) Õ“À“√
¢âπ‡ √‘¡ nucleic acid salt 2 (NS2)  ´÷Ëßª√–°Õ∫¥â«¬
‚´‡¥’¬¡§≈Õ‰√¥å 75.80% ·≈–°√¥π‘«§≈’Õ‘° 8% º≈æ≈Õ¬-
‰¥â∑—Èß 3 ™π‘¥ ‰¥â®“°°√–∫«π°“√À¡—°·ªÑß‡æ◊ËÕº≈‘µ°√¥
π‘«§≈’Õ‘° —ß‡§√“–Àå  ‚¥¬ Dx-ML ‡ªìπ “√‡À≈«µ—Èßµâπ¡’ ’
πÈ”µ“≈ÕàÕπ ¡’√ ‡§Á¡ NS1 ·≈–NS2 ‡ªìπ¢Õß·¢Áß∑’Ë‰¥â
√–À«à“ß°“√µ°º≈÷°¢Õß Dx-ML ¡’≈—°…≥–‡ªìπºß ’¢“«§√’¡
¡’°≈‘Ëπ§≈â“¬´Õ ª√ÿß√  ¡’√ ‡§Á¡ „π°“√ª√–°Õ∫ Ÿµ√Õ“À“√
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control, Dx-ML, NS1 ·≈– NS2  §”π«≥„Àâ¡’√–¥—∫
‚´‡¥’¬¡§≈Õ‰√¥å „π Ÿµ√Õ“À“√‡∑à“°—∫ 2% ´÷Ëß —¥ à«π¢Õß
«—µ∂ÿ¥‘∫∑’Ë „™âª√–°Õ∫ Ÿµ√Õ“À“√¢âπ· ¥ß¥—ß Table 1

∑”°“√∑¥≈Õßµ“¡·ºπ 5x5 ≈“µ‘π ·§«√å (Latin
square design) ª√–°Õ∫¥â«¬ 5 ™à«ß°“√∑¥≈Õß ·µà≈–
™à«ß„™â‡«≈“ 14 «—π ·∫àß‡ªìπ 2 √–¬– §◊Õ

1. √–¬–ª√—∫µ—« (adaptation period) „™â‡«≈“ 9
«—π  ‡ªìπ™à«ß∑’ËΩñ°„Àâ‚§¡’§«“¡§ÿâπ‡§¬°—∫ ¿“æ°“√∑¥≈Õß
·≈–Õ“À“√°àÕπ‡¢â“ Ÿà√–¬–°“√∑¥≈Õß®√‘ß „Àâ‚§‰¥â√—∫Õ“À“√
¢âπµ“¡∑√’∑‡¡πµå∑’Ë°”Àπ¥°àÕπ„ÀâÀ≠â“æ≈‘·§∑∑Ÿ≈—Ë¡·Àâß
·∫∫‡µÁ¡∑’Ë ∑”°“√«—¥ª√‘¡“≥°“√°‘π‰¥âÕ¬à“ßÕ‘ √– ‚¥¬∑”°“√
∫—π∑÷°ª√‘¡“≥À≠â“·Àâß·≈–Õ“À“√¢âπ∑’Ë„Àâ‚§°‘π ª√‘¡“≥À≠â“
·≈–Õ“À“√¢âπ∑’Ë‡À≈◊Õ„π·µà≈–«—π ‡æ◊ËÕ§”π«≥ª√‘¡“≥Õ“À“√
∑’Ë°‘π‰¥â   ÿà¡‡°Á∫µ—«Õ¬à“ßÀ≠â“·Àâß·≈–Õ“À“√¢âπ∑’Ë„Àâ·≈–
∑’Ë‡À≈◊Õπ”¡“Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 100oC  π“π 24 ™—Ë«‚¡ß  ‡æ◊ËÕ
§”π«≥À“§à“«—µ∂ÿ·Àâß·≈–π”¡“ª√—∫°“√°‘π‰¥â¢Õß‚§„π·µà≈–
«—π

2. √–¬–‡°Á∫¢âÕ¡Ÿ≈ (collection period) „™â√–¬–
‡«≈“ 5 «—π  „π√–¬–π’È „Àâ ‚§‰¥â√—∫Õ“À“√‡™àπ‡¥’¬«°—∫√–¬–

ª√—∫µ—«  ·≈–∑”°“√‡°Á∫¢âÕ¡Ÿ≈ª√‘¡“≥Õ“À“√∑’Ë°‘π‰¥â  ‡°Á∫
µ—«Õ¬à“ß¡Ÿ≈·≈–ªí  “«– √«¡∑—Èß‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥¥—ßπ’È

2.1 ∫—π∑÷°ª√‘¡“≥°“√°‘π‰¥â¢ÕßÀ≠â“·Àâß·≈–
Õ“À“√¢âπ„π·µà≈–«—π   ÿà¡‡°Á∫µ—«Õ¬à“ßÀ≠â“·Àâß ·≈–Õ“À“√
∑’Ë „Àâ·≈–∑’Ë‡À≈◊Õ„π·µà≈–«—π π”¡“Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 70oC π“π
72 ™—Ë«‚¡ß   – ¡‰«â®π§√∫ 5 «—π  ®“°π—Èπ∫¥·≈– ÿà¡
µ—«Õ¬à“ß‡æ◊ËÕπ”‰ª«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’

2.2 ∫—π∑÷°ª√‘¡“≥¡Ÿ≈∑’Ë¢—∫ÕÕ°¡“∑—ÈßÀ¡¥„π·µà
≈–«—π  ·≈–∑”°“√‡°Á∫µ—«Õ¬à“ß¡Ÿ≈„π™à«ß‡™â“°àÕπ„ÀâÕ“À“√
®“°π—Èππ”¡Ÿ≈¡“Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 70oC π“π 72 ™—Ë«‚¡ß À√◊Õ®π
πÈ”Àπ—°§ß∑’Ë ™—ËßπÈ”Àπ—°·≈– ÿà¡‡°Á∫µ—«Õ¬à“ß¡Ÿ≈·Àâßª√–¡“≥
5% „ à∂ÿßµ‘¥‡∫Õ√å – ¡‰«â®π§√∫ 5 «—π π”¡“ ÿà¡Õ’°§√—Èß„Àâ
‰¥â¡Ÿ≈  300 °√—¡ ·≈â«π”‰ª∫¥ºà“π‡§√◊ËÕß∫¥∑’Ë¡’√Ÿµ–·°√ß
¢π“¥ 1 ¡≈. ‡æ◊ËÕ«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’

2.3 ∫—π∑÷°ª√‘¡“µ√ªí  “«–∑’Ë¢—∫ÕÕ°¡“∑—ÈßÀ¡¥
„π·µà≈–«—π„π™à«ß‡™â“°àÕπ„ÀâÕ“À“√ ‚¥¬„™â°√«¬ºŸ°µ‘¥°—∫µ—«
‚§ ´÷ËßÕÕ°·∫∫‡æ◊ËÕ„™â ”À√—∫√Õß√—∫ªí  “«–‚¥¬µ√ß®“°µ—«
‚§ ‚¥¬¡’ “¬¬“ßµàÕ‰ª¬—ß¿“™π–∑’Ë√Õß√—∫ªí  “«–´÷Ëß¡’°√¥
´—≈øî«√‘°§«“¡‡¢â¡¢âπ 1 ‚¡≈“√å (1 M H

2
SO

4
) ª√‘¡“µ√

Table 1. Ingredient 1 and composition of salt in concentrate used in the experiment

Concentrate
  Ingredient (kg)

Free salt Control Dx-ML-diet NS1- diet NS2- diet

Palm kernel cake 30.61 30.61 30.61 30.61 30.61
Ground corn 55.10 55.10 55.10 55.10 55.10
Soybean meal 12.25 12.25 12.25 12.25 12.25
Dicalcium phosphate 1.02 1.02 1.02 1.02 1.02
Oyster shell 1.02 1.02 1.02 1.02 1.02
Total 100.0 100.0 100.0 100.0 100.0

Supplementation of salt  (g/kg)
NaCl - 20.0 - - -
Dx - ML2 - - 143.3 - -
NS13 - - - 24.0 -
NS24 - - - - 27.0
As NaCl5 0 20.0 20.0 20.0 20.0

1As fed basis
2Containing of total solid 24%, NaCl 14.65% and nucleic acid 3%
3Containing of total solid 94%, NaCl 82.89% and nucleic acid 1%
4Containing of total solid 90%, NaCl 75.80% and nucleic acid 8%
5The amount of NaCl in each concentrate
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250 ¡≈. ‡æ◊ËÕ„Àâªí  “«–¡’ ¿“æ‡ªìπ°√¥ (pH < 3) ªÑÕß°—π
°“√ Ÿ≠‡ ’¬‰π‚µ√‡®π®“°°‘®°√√¡¢Õß®ÿ≈‘π∑√’¬å   ÿà¡µ—«Õ¬à“ß
‰«â 5% ¢Õßª√‘¡“µ√ªí  “«–∑—ÈßÀ¡¥  „ à¢«¥‡°Á∫ – ¡‰«â
®π§√∫ 5 «—π ®“°π—Èππ”¡“ ÿà¡Õ’°§√—Èß °√Õßªí  “«–¥â«¬ºâ“
¢“«∫“ß„ à¢«¥‡°Á∫µ—«Õ¬à“ß‰«â„πµŸâ·™à·¢Áß∑’ËÕÿ≥À¿Ÿ¡‘ -13oC
‡æ◊ËÕ«‘‡§√“–Àåª√‘¡“≥‰π‚µ√‡®π

2.4 ‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥®“°‡ âπ‡≈◊Õ¥¥”„À≠à
(jugular vein) ∑’Ë∫√‘‡«≥§Õ ª√‘¡“µ√ 5 ¡≈. °àÕπ„ÀâÕ“À“√
„π™à«ß‡™â“¢Õß«—π ÿ¥∑â“¬¢Õß·µà≈–™à«ß°“√∑¥≈Õß π”µ—«Õ¬à“ß
‡≈◊Õ¥‰ªªíòπ·¬°´’√—Ë¡∑’Ë§«“¡‡√Á«√Õ∫ 3,000 √Õ∫/π“∑’ ‡ªìπ‡«≈“
10 π“∑’  ‡°Á∫µ—«Õ¬à“ß´’√—Ë¡‰«â„πµŸâ·™à·¢Áß ∑’ËÕÿ≥À¿Ÿ¡‘ -20oC
‡æ◊ËÕ«‘‡§√“–Àå§«“¡‡¢â¡¢âπ¢Õß¬Ÿ‡√’¬-‰π‚µ√‡®π (urea-N)

2.5 ∑”°“√§”π«≥À“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â
ª√“°Æ¢Õß‚¿™π– (apparent nutrient digestibility
coefficient) ‚¿™π–√«¡∑’Ë¬àÕ¬‰¥â∑—ÈßÀ¡¥ (total digestible
nutrient) ª√‘¡“≥‚¿™π–∑’Ë°‘π‰¥â (nutrient intake) ·≈–
 ¡¥ÿ≈‰π‚µ√‡®π (N balance) ¥—ßπ’È

 —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß‚¿™π– (%)  =
(‚¿™π–∑’Ë —µ«å‰¥â√—∫ - ‚¿™π–„π¡Ÿ≈)

      x 100
 ‚¿™π–∑’Ë —µ«å‰¥â√—∫

‚¿™π–√«¡∑’Ë¬àÕ¬‰¥â∑—ÈßÀ¡¥ (%)
TDN = DCP + DCF + DNFE +

(2.25 x DEE)
‡¡◊ËÕ DCP = ‚ª√µ’π√«¡∑’Ë¬àÕ¬‰¥â (%)

DCF = ‡¬◊ËÕ„¬√«¡∑’Ë¬àÕ¬‰¥â (%)
DNFE = ‰π‚µ√‡®πø√’‡Õ°´å·∑√°∑’Ë¬àÕ¬‰¥â (%)
DEE = ‰¢¡—π√«¡∑’Ë¬àÕ¬‰¥â (%)

ª√‘¡“≥‚¿™π–∑’Ë°‘π‰¥â (°√—¡/°°.πÈ”Àπ—°µ—«0.75/«—π) =
% ‚¿™π–„πÕ“À“√ x ª√‘¡“≥Õ“À“√∑’Ë°‘π

 (°√—¡/°°.πÈ”Àπ—°µ—«0.75/«—π)

 ¡¥ÿ≈‰π‚µ√‡®π (°√—¡/°°.πÈ”Àπ—°µ—«0.75/«—π) =
ª√‘¡“≥‰π‚µ√‡®π∑’Ë —µ«å°‘π - (ª√‘¡“≥‰π‚µ√‡®π
„π¡Ÿ≈ + ª√‘¡“≥‰π‚µ√‡®π„πªí  “«–)

°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’

∑”°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢ÕßÀ≠â“æ≈‘·§∑-
∑Ÿ≈—Ë¡·Àâß Õ“À“√¢âπ ·≈–¡Ÿ≈ §◊Õ «—µ∂ÿ·Àâß (dry matter)
Õ‘π∑√’¬«—µ∂ÿ (organic matter) ‚ª√µ’π√«¡ (crude protein)
‰¢¡—π√«¡ (ether extract)  ‡∂â“ (ash)  ·≈–‡¬◊ËÕ„¬√«¡
(crude fiber) ‚¥¬«‘∏’¢Õß AOAC (1984)   ”À√—∫°“√-
«‘‡§√“–Àåºπ—ß‡´≈≈å (cell wall À√◊Õ neutral detergent
fiber) ≈‘°‚π‡´≈≈Ÿ‚≈  (lignocellulose À√◊Õ acid deter-
gent fiber)  ·≈–≈‘°π‘π (lignin À√◊Õ acid detergent
lignin)  „™â«‘∏’ Detergent method ¢Õß Goering ·≈–
Van Soest (1970)   °“√«‘‡§√“–Àåª√‘¡“≥‰π‚µ√‡®π„π
ªí  “«– ‚¥¬«‘∏’ AOAC (1984) «‘‡§√“–Àå§«“¡‡¢â¡¢âπ¢Õß
¬Ÿ‡√’¬-‰π‚µ√‡®π„π´’√—Ë¡  ‚¥¬«‘∏’ Urea two steps enzymatic
colorimetric test  ‚¥¬„™âπÈ”¬“ ”‡√Á®√Ÿª Urea Liquicolor

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

π”¢âÕ¡Ÿ≈ª√‘¡“≥Õ“À“√∑’Ë°‘π ª√‘¡“≥‚¿™π–∑’Ë°‘π‰¥â
 —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß‚¿™π–  ‚¿™π–√«¡∑’Ë¬àÕ¬‰¥â∑—ÈßÀ¡¥
·≈– ¡¥ÿ≈‰π‚µ√‡®π  «‘‡§√“–Àå§«“¡·ª√ª√«π (analysis of
variance) µ“¡·ºπ 5x5 ≈“µ‘π ·§«√å ·≈–‡ª√’¬∫‡∑’¬∫§à“
‡©≈’Ë¬‚¥¬«‘∏’ Duncan's multiple range test (Steel and
Torrie,1980) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

Õß§åª√–°Õ∫∑“ß‡§¡’¢ÕßÀ≠â“æ≈‘·§∑∑Ÿ≈—Ë¡·Àâß·≈–
Õ“À“√¢âπ∑’Ë „™â„π°“√∑¥≈Õß · ¥ß¥—ß Table 2  À≠â“æ≈‘-
·§∑∑Ÿ≈—Ë¡ ¡’«—µ∂ÿ·Àâß 94.20% ·≈–¡’Õß§åª√–°Õ∫∑“ß‡§¡’
§‘¥‡ªìπ‡ªÕ√å‡ Á́πµå¢Õß«—µ∂ÿ·Àâß¥—ßπ’È§◊Õ Õ‘π∑√’¬«—µ∂ÿ 93.58%
‚ª√µ’π√«¡ 3.42% ‰¢¡—π√«¡ 0.79% ºπ—ß‡´≈≈å 69.30%
≈‘°‚π‡´≈≈Ÿ‚≈  44.40% ·≈–≈‘°π‘π 6.04%  ´÷ËßÀ≠â“æ≈‘-
·§∑∑Ÿ≈—Ë¡·Àâß∑’Ë „™â‡ªìπ·À≈àßÕ“À“√À¬“∫„π°“√»÷°…“§√—Èßπ’È
®—¥‡ªìπÕ“À“√À¬“∫§ÿ≥¿“æµË” ‡æ√“–¡’√–¥—∫‚ª√µ’π√«¡
„°≈â‡§’¬ß°—∫ø“ß¢â“«´÷Ëß¡’‚ª√µ’π√«¡ 3-4% (‡¡∏“, 2533;
∫ÿ≠≈âÕ¡, 2541)  ‡π◊ËÕß®“°‡ªìπÀ≠â“æ≈‘·§∑∑Ÿ≈—Ë¡·Àâß∑’Ë∑”
°“√‡°Á∫‡¡≈Á¥·≈â«  ´÷ËßÕπ—πµå ·≈–§≥– (2533) √“¬ß“π«à“
À≠â“æ≈‘·§∑∑Ÿ≈—Ë¡·Àâß∑’ËÕ“¬ÿ°“√µ—¥ 45 «—π ¡’‚ª√µ’π√«¡
6.85% ·≈–∑’ËÕ“¬ÿ°“√µ—¥ 60 «—π ¡’‚ª√µ’π√«¡ 5.69% ®–
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‡ÀÁπ‰¥â«à“ √–¥—∫‚ª√µ’π√«¡¢ÕßÀ≠â“æ≈‘·§∑∑Ÿ≈—Ë¡≈¥≈ß‡¡◊ËÕ
À≠â“¡’Õ“¬ÿ¡“°¢÷Èπ  Õ¥§≈âÕß°—∫ “¬—≥Àå (2540) ·≈– Van
Soest (1994) ∑’Ë√“¬ß“π«à“ À≠â“∑’Ë¡’Õ“¬ÿ¡“°¢÷Èπ √–¥—∫‚ª√µ’π
·≈–§“√å‚∫‰Œ‡¥√µ∑’Ë‰¡à„™à‚§√ß √â“ß ́ ÷Ëß‡ªìπ à«πª√–°Õ∫¿“¬
„π‡´≈≈å¡’§à“≈¥≈ß „π¢≥–∑’Ë√–¥—∫ºπ—ß‡´≈≈å ≈‘°‚π‡´≈≈Ÿ‚≈ 
·≈–≈‘°π‘π®–‡æ‘Ë¡¢÷Èπ  πÕ°®“°π’È√–¬–°“√‡®√‘≠‡µ‘∫‚µ¢Õß
À≠â“  §«“¡∂’Ë¢Õß°“√µ—¥  ™π‘¥·≈–√–¥—∫¢ÕßªÿÜ¬‰π‚µ√‡®π
∑’Ë „™â ·≈–ƒ¥Ÿ°“≈ °Á¡’º≈µàÕ√–¥—∫‚ª√µ’π·≈–‚¿™π–µà“ßÊ
¢ÕßÀ≠â“¥â«¬‡™àπ°—π

„π à«π¢ÕßÕ“À“√¢âπ∑—Èß 5 ∑√’∑‡¡πµå ¡’«—µ∂ÿ·Àâß
81.50-89.50% ·≈–¡’Õß§åª√–°Õ∫∑“ß‡§¡’§‘¥‡ªìπ‡ªÕ√å‡ Á́πµå
¢Õß«—µ∂ÿ·Àâß §◊Õ Õ‘π∑√’¬«—µ∂ÿ 92.15-94.16% ‚ª√µ’π√«¡
14.07-14.70%  ‰¢¡—π√«¡ 4.31-5.64%  ·≈–‡¬◊ËÕ„¬√«¡
6.80-6.97%  ‚¥¬Õ“À“√¢âπ Dx-ML ¡’‡ªÕ√å‡´Áπµå«—µ∂ÿ
·ÀâßµË”°«à“∑√’∑‡¡πµåÕ◊ËπÊ  ‡π◊ËÕß®“° Dx-ML ∑’Ë„™â‡ √‘¡„π
Õ“À“√ Õ¬Ÿà „π ¿“æ¢Õß‡À≈«´÷Ëß¡’ à«πª√–°Õ∫∑’Ë‡ªìπ¢Õß·¢Áß
‡æ’¬ß 24%   à«π√–¥—∫‚ª√µ’π√«¡„πÕ“À“√¢âπ„π·µà≈–
∑√’∑‡¡πµå∑’Ë ‰¥â®“°°“√«‘‡§√“–Àå ¡’§à“·µ°µà“ß°—π‡≈Á°πâÕ¬
·≈–„°≈â‡§’¬ß°—∫√–¥—∫‚ª√µ’π√«¡„πÕ“À“√¢âπ∑’Ë‰¥â®“°°“√
§”π«≥ (14.16%)

º≈°“√‡ √‘¡ Dx-ML, NS1 ·≈– NS2 „πÕ“À“√
¢âπµàÕª√‘¡“≥°“√°‘π‰¥â¢Õß‚¿™π–„π‚§æ◊Èπ‡¡◊Õß¿“§„µâ‡æ»ºŸâ
∑’Ë‰¥â√—∫À≠â“æ≈‘·§∑∑Ÿ≈—Ë¡·Àâß (Table 3) æ∫«à“ª√‘¡“≥°“√
°‘π‰¥â¢Õß«—µ∂ÿ·Àâß  Õ‘π∑√’¬«—µ∂ÿ  ·≈–‚ª√µ’π√«¡  ®“°À≠â“
æ≈‘·§∑∑Ÿ≈—Ë¡·Àâß„π‚§∑—Èß 5 °≈ÿà¡ ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘
(P>0.05)  ·µàª√‘¡“≥°“√°‘π‰¥â¢ÕßÕ“À“√¢âπ„π‚§∑’Ë‡ √‘¡

Dx-ML, NS1 ·≈– NS2 (36.30, 35.90 ·≈– 36.52
°√—¡«—µ∂ÿ·Àâß/°°.πÈ”Àπ—°µ—« 0.75/«—π)  Ÿß°«à“‚§∑’Ë‰¥â√—∫Õ“À“√
¢âπ Ÿµ√ control ·≈– Ÿµ√ free salt (34.40 ·≈– 34.60
°√—¡«—µ∂ÿ·Àâß/°°.πÈ”Àπ—°µ—«0.75/«—π) Õ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ (P<0.05)  àßº≈„Àâª√‘¡“≥°“√°‘π‰¥â¢ÕßÕ“À“√
∑—ÈßÀ¡¥¢Õß‚§∑’Ë‰¥â√—∫Õ“À“√¢âπ‡ √‘¡ Dx-ML, NS1 ·≈–
NS2 (94.40, 94.92 ·≈– 91.62 °√—¡«—µ∂ÿ·Àâß/°°. πÈ”-
Àπ—°µ—« 0.75/«—πµ“¡≈”¥—∫) ¡’·π«‚πâ¡ Ÿß°«à“‚§∑’Ë‰¥â√—∫Õ“À“√
¢âπ Ÿµ√ free salt ·≈– control (86.98 ·≈– 89.00 °√—¡
«—µ∂ÿ·Àâß/°°. πÈ”Àπ—°µ—« 0.75/«—πµ“¡≈”¥—∫)) „π∑”πÕß
‡¥’¬«°—πª√‘¡“≥°“√°‘π‰¥â¢ÕßÕ‘π∑√’¬«—µ∂ÿ„π‚§∑’Ë‰¥â√—∫Õ“À“√
¢âπ‡ √‘¡ NS2 (33.60 °√—¡/°°.πÈ”Àπ—°µ—«0.75/«—π)  Ÿß°«à“
‚§∑’Ë‰¥â√—∫Õ“À“√¢âπ Ÿµ√ control ·≈– Ÿµ√ free salt (32.51
·≈– 32.64 °√—¡/°°. πÈ”Àπ—°µ—«0.75/«—π µ“¡≈”¥—∫) Õ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (P< 0.05) ·µà‰¡à àßº≈„Àâª√‘¡“≥Õ‘π∑√’¬
«—µ∂ÿ√«¡∑’Ë ‚§‰¥â√—∫®“°À≠â“æ≈‘·§∑∑Ÿ≈—Ë¡·Àâß·≈–Õ“À“√¢âπ
¢Õß‚§∑ÿ°°≈ÿà¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) „π à«π¢Õß
ª√‘¡“≥°“√°‘π‰¥â¢Õß‚ª√µ’π√«¡ æ∫«à“ ‚§∑—Èß 5 °≈ÿà¡  ‰¥â
√—∫‚ª√µ’π√«¡®“°Õ“À“√¢âπ·≈–Õ“À“√∑—ÈßÀ¡¥‰¡à·µ°µà“ß°—π
(P>0.05)

 ¡¥ÿ≈‰π‚µ√‡®π„π‚§æ◊Èπ‡¡◊Õß¿“§„µâ‡æ»ºŸâ∑’Ë‰¥â√—∫
À≠â“æ≈‘·§∑∑Ÿ≈—Ë¡·Àâß·≈–Õ“À“√¢âπ‡ √‘¡ Dx-ML, NS1
·≈– NS2 · ¥ß„π Table 4 æ∫«à“ª√‘¡“≥‰π‚µ√‡®π∑’Ë‚§
‰¥â√—∫·≈–ª√‘¡“≥‰π‚µ√‡®π∑’Ë¢—∫ÕÕ°∑“ß¡Ÿ≈·≈–ªí  “«–¢Õß
‚§∑ÿ°°≈ÿà¡¡’§à“„°≈â‡§’¬ß°—π (P>0.05) ‚¥¬ª√‘¡“≥‰π‚µ√‡®π
∑’Ë ‚§‰¥â√—∫¡’§à“Õ¬Ÿà„π™à«ß 1.09-1.15 °√—¡/°°.πÈ”Àπ—°µ—«0.75/

Table 2. Chemical composition (% on DM basis) of Plicatulum hay and concentrate fed to cattle

Concentrate
      Composition Hay

Free salt Control Dx - ML NS1 NS2

Dry matter 94.20 88.50 87.30 81.50 88.60 89.50
Organic matter 93.58 94.16 93.20 92.16 92.15 92.60
Crude protein 3.42 14.07 14.63 14.70 14.30 14.66
Ether extract 0.79 5.64 5.31 4.31 4.76 5.14
Crude fiber 29.73 6.97 6.81 6.80 6.80 6.91
Ash 6.42 5.84 6.80 7.84 7.85 7.40
Neutral detergent fiber 69.30 30.05 30.82 28.90 28.00 28.42
Acid detergent fibe 44.40 14.80 15.30 16.31 15.16 14.60
Acid detergent lignin 6.04 3.70 4.00 3.80 3.34 3.34
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«—π ·≈–ª√‘¡“≥‰π‚µ√‡®π∑’Ë¢—∫ÕÕ°∑—Èß∑“ß¡Ÿ≈·≈–ªí  “«–¡’
§à“Õ¬Ÿà „π™à«ß 0.65-0.67 °√—¡/°°.πÈ”Àπ—°µ—«0.75/«—π ´÷Ëß‡¡◊ËÕ
§‘¥‡ªìπ ¡¥ÿ≈‰π‚µ√‡®π æ∫«à“¡’§à“‡ªìπ∫«°∑—Èß 5 °≈ÿà¡ ‚¥¬
¡’§à“Õ¬Ÿà „π™à«ß 0.43-0.48 °√—¡/°°.πÈ”Àπ—°µ—«0.75/«—π ·≈–
‡¡◊ËÕ§‘¥ ¡¥ÿ≈‰π‚µ√‡®π‡ªìπ‡ªÕ√å‡´Áπµå¢Õß‰π‚µ√‡®π∑’Ë°‘π‰¥â
æ∫«à“ ¡’§à“Õ¬Ÿà„π™à«ß 39.31-42.01% ¢Õß‰π‚µ√‡®π∑’Ë°‘π‰¥â

´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß ÿ∑‘ “ (2547) ∑’Ë√“¬ß“π«à“
 ¡¥ÿ≈‰π‚µ√‡®π„π‚§æ◊Èπ‡¡◊Õß‡æ»ºŸâ∑’Ë‰¥â√—∫À≠â“æ≈‘·§∑∑Ÿ≈—Ë¡
·Àâß‡µÁ¡∑’Ë‡ √‘¡¥â«¬Õ“À“√¢âπ∑’Ë¡’‚ª√µ’π√«¡ 13.70% „π
√–¥—∫  1%  ¢ÕßπÈ”Àπ—°µ—«  ¡’§à“‡∑à“°—∫  0.40  °√—¡/°°.
πÈ”Àπ—°µ—«0.75/«—π · ¥ß„Àâ‡ÀÁπ«à“ Dx-ML, NS1 ·≈– NS2
∑’Ë‡ √‘¡„πÕ“À“√¢âπ‰¡à¡’º≈µàÕ°“√¢—∫ÕÕ°¢Õß‰π‚µ√‡®π„π

Table 3. Effects of Dx-ML, NS1 and NS2 in concentrate on nutrient intake (g/kgBW0.75/d) of
southern native cattle fed Plicatulum hay

Concentrate
       Intake SE P-value

Free salt Control Dx-ML NS1 NS2

Dry matter
  Hay 52.38 54.60 58.10 59.02 55.10 2.14 0.382
  Concentrate 34.60 c 34.40 c 36.30 a 35.90 b 36.52 a 0.11 0.0001
  Total 86.98 89.00 94.40 94.92 91.62 2.13 0.094

Organic matter
  Hay 46.83 50.01 53.00 53.40 50.62 2.16 0.266
  Concentrate 32.64 b 32.51 b 33.06 ab 33.06 ab 33.60 a 0.20 0.022
  Total 70.47 82.52 86.05 86.44 84.20 2.24 0.233

Crude protein
  Hay 1.72 1.81 1.89 1.89 1.83 0.06 0.370
  Concentrate 5.06 5.11 5.27 5.12 5.31 0.08 0.168
  Total 6.78 6.92 7.16 7.01 7.14 0.12 0.173

a,b,c Means with different superscripts among treatments in the same row are significantly differ (P<0.05).

Table 4. Effects of DX-ML, NS1 and NS2 in concentrate on N balance (g/kgBW0.75/d) and
blood urea nitrogen (mg/dl) of  southern native cattle fed Plicatulum hay

Concentrate
       Intake SE P-value

Free salt Control Dx-ML NS1 NS2

Nitrogen intake
  Hay 0.28 0.29 0.30 0.30 0.29 0.01 0.369
  Concentrate 0.81 0.82 0.84 0.82 0.85 0.13 0.166
  Total 1.09 1.11 1.15 1.12 1.14 0.02 0.173

Nitrogen excretion
  Feces 0.48 0.49 0.48 0.47 0.47 0.01 0.884
  Urine 0.18 0.17 0.19 0.20 0.19 0.02 0.642
  Total 0.66 0.65 0.67 0.67 0.66 0.02 0.941

Nitrogen balance 0.43 0.45 0.48 0.45 0.48 0.02 0.522
   % of N intake 39.31 40.77 41.23 40.13 42.01 1.67 0.817

Blood urea nitrogen 6.86 6.56 6.18 6.88 7.36 0.40 0.368
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¡Ÿ≈·≈–ªí  “«–  ∑’Ë‡ªìπ‡™àππ’ÈÕ“®‡π◊ËÕß¡“®“°°“√∑’Ë‚§∑—Èß 5
°≈ÿà¡‰¥â√—∫‚ª√µ’π·≈–æ≈—ßß“π®“°Õ“À“√Õ¬à“ß‡æ’¬ßæÕµàÕ°“√
¥”√ß™’æ ´÷Ëß‡¡∏“ (2533) °≈à“««à“‚§®–µâÕß‰¥â√—∫‰π‚µ√‡®π
·≈–æ≈—ßß“π„πª√‘¡“≥∑’Ë‡æ’¬ßæÕ°—∫§«“¡µâÕß°“√¢Õß
®ÿ≈‘π∑√’¬å „π°√–‡æ“–√Ÿ‡¡π ‡æ◊ËÕ°“√ —ß‡§√“–Àå‚ª√µ’π¢Õß
®ÿ≈‘π∑√’¬å À“°‚§‰¥â√—∫‰π‚µ√‡®π„π√–¥—∫µË”®–∑”„Àâ°‘®°√√¡
¢Õß®ÿ≈‘π∑√’¬å„π°√–‡æ“–√Ÿ‡¡π≈¥≈ß °“√„™âª√–‚¬™πå‰¥â¢Õß
‰π‚µ√‡®π®–µË”≈ß  àßº≈„Àâ‡ªÕ√å‡´Áπµå‰π‚µ√‡®π∑’Ë¢—∫ÕÕ°
µàÕ‰π‚µ√‡®π∑’Ë°‘π Ÿß¢÷Èπ  ”À√—∫§«“¡‡¢â¡¢âπ¢Õß√–¥—∫¬Ÿ‡√’¬-
‰π‚µ√‡®π„π‡≈◊Õ¥  æ∫«à“‚§∑—Èß 5 °≈ÿà¡ ¡’§à“¥—ß°≈à“«„°≈â‡§’¬ß°—π
(6.18-7.36 ¡°./¥≈.) (P>0.05) ´÷Ëß§«“¡‡¢â¡¢âπ¢Õß¬Ÿ‡√’¬-
‰π‚µ√‡®π„π‡≈◊Õ¥¢Õß‚§æ◊Èπ‡¡◊Õß¿“§„µâ‡æ»ºŸâ„π°“√»÷°…“
§√—Èßπ’È§àÕπ¢â“ßµË”°«à“§«“¡‡¢â¡¢âπª°µ‘¢Õß¬Ÿ‡√’¬-‰π‚µ√‡®π
„π‡≈◊Õ¥ —µ«å‡§’È¬«‡Õ◊ÈÕß ´÷ËßÕ¬Ÿà„π™à«ß 14.00-37.00 ¡°./¥≈.
(Carlson, 2002) ∑’Ë‡ªìπ‡™àππ’ÈÕ“®‡π◊ËÕß¡“®“°¬Ÿ‡√’¬-‰π‚µ√‡®π
„π‡≈◊Õ¥ à«π„À≠à (95%)  “¡“√∂·æ√àºà“π∑“ßºπ—ß¢Õß
°√–‡æ“–√Ÿ‡¡π·≈–∂Ÿ°‡Õπ‰´¡å¬Ÿ√‘‡Õ  (urease enzyme) ¢Õß
·∫§∑’‡√’¬‡ª≈’Ë¬π„Àâ‡ªìπ·Õ¡‚¡‡π’¬ ´÷Ëß®ÿ≈‘π∑√’¬å “¡“√∂π”
‰ª„™âª√–‚¬™πå‰¥â ª√– ‘∑∏‘¿“æ¢Õß‡Õπ‰´¡å¬Ÿ√‘‡Õ ®–¢÷ÈπÕ¬Ÿà
°—∫§«“¡‡¢â¡¢âπ¢Õß·Õ¡‚¡‡π’¬„π°√–‡æ“–√Ÿ‡¡π ¥—ßπ—Èπ¿“¬
„µâ¿“«–∑’Ë§«“¡‡¢â¡¢âπ¢Õß·Õ¡‚¡‡π’¬µË” ‡™àπ  —µ«å¢“¥
Õ“À“√À√◊Õ —µ«å¬—ß‰¡à°‘πÕ“À“√  °“√ ≈“¬¬Ÿ‡√’¬®“°‡≈◊Õ¥®÷ß
‡æ‘Ë¡¢÷Èπ (‡∑Õ¥™—¬, 2540) ¥—ßπ—Èπ°“√∑’Ë§«“¡‡¢ââ¡¢âπ¬Ÿ‡√’¬-
‰π‚µ√‡®π„π‡≈◊Õ¥¢Õß‚§„π°“√»÷°…“§√—Èßπ’È ¡’§à“§àÕπ¢â“ßµË”
πà“®–‡ªìπ‡æ√“–∑”°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥‚§„π™à«ß‡™â“°àÕπ„Àâ
Õ“À“√

Table 5 · ¥ß —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß‚¿™π–„π

‚§æ◊Èπ‡¡◊Õß¿“§„µâ‡æ»ºŸâ∑’Ë‰¥â√—∫À≠â“æ≈‘·§∑∑Ÿ≈—Ë¡·Àâß·≈–
Õ“À“√¢âπ‡ √‘¡ Dx-ML, NS1 ·≈– NS2 æ∫«à“ —¡ª√– ‘∑∏‘Ï
°“√¬àÕ¬‰¥âª√“°Ø¢Õß‚¿™π–·≈–‚¿™π–√«¡∑’Ë¬àÕ¬‰¥â∑—ÈßÀ¡¥
„π‚§∑—Èß 5 °≈ÿà¡ ¡’§à“„°≈â‡§’¬ß°—π·≈–‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘
(P>0.05) · ¥ß„Àâ‡ÀÁπ«à“°“√‡ √‘¡ Dx-ML, NS1 ·≈–
NS2 ‰¡à¡’º≈∑”„Àâ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß‚¿™π–≈¥≈ß
´÷Ëß —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß‚¿™π–„π‚§æ◊Èπ‡¡◊Õß®“°°“√
»÷°…“§√—Èßπ’È ¡’·π«‚πâ¡ Ÿß°«à“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß
‚¿™π–„π‚§æ◊Èπ‡¡◊Õß¿“§„µâ‡æ»ºŸâ„π√–¬–‡®√‘≠‡µ‘∫‚µ ∑’Ë‰¥â
√—∫À≠â“æ≈‘·§∑∑Ÿ≈—Ë¡·Àâß‡ªìπÕ“À“√À¬“∫·∫∫‡µÁ¡∑’Ë ‡ √‘¡
¥â«¬Õ“À“√¢âπ∑’Ë¡’‚ª√µ’π√«¡ 13.71%  ´÷Ëß¡’ —¡ª√– ‘∑∏‘Ï°“√
¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß  Õ‘π∑√’¬«—µ∂ÿ  ‚ª√µ’π√«¡  ºπ—ß‡´≈≈å
≈‘°‚π‡´≈≈Ÿ‚≈  ·≈–‚¿™π–√«¡∑’Ë¬àÕ¬‰¥â∑—ÈßÀ¡¥ ‡©≈’Ë¬ 57.51,
60.02, 57.93, 52.97 36.48 ·≈– 58.13% µ“¡≈”¥—∫
( ÿ∑‘ “, 2548)  ∑’Ë‡ªìπ‡™àππ’È‡π◊ËÕß®“°§«“¡·µ°µà“ß¢ÕßÕ“¬ÿ
‚§∑’Ë „™â „π°“√»÷°…“√«¡∑—Èß√–¥—∫‚ª√µ’π„πÕ“À“√¢âπ∑’Ë„™‡ √‘¡
·°à‚§

 √ÿª

Dx-ML, NS1 ·≈– NS2 ´÷Ëß‡ªìπº≈æ≈Õ¬‰¥â®“°
°√–∫«π°“√º≈‘µ°√¥π‘«§≈’Õ‘° —ß‡§√“–Àå  “¡“√∂„™â‡ √‘¡„π
Õ“À“√¢âπ∑¥·∑π‡°≈◊Õ‚´‡¥’¬¡§≈Õ‰√¥å ‚¥¬‰¡à àßº≈µàÕ°“√
¬àÕ¬‰¥â¢Õß‚¿™π–·≈– ¡¥ÿ≈‰π‚µ√‡®π¢Õß‚§æ◊Èπ‡¡◊Õß πÕ°
®“°π’È°“√‡ √‘¡ Dx-ML, NS1 ·≈– NS2 „πÕ“À“√¢âπ
¬—ß∑”„Àâ ‚§°‘πÕ“À“√¢âπ‰¥â¡“°¢÷Èπ ÷́ËßÕ“®¡’º≈™à«¬∑”„Àâ‚§
æ◊Èπ‡¡◊Õß∑’Ë‰¥â√—∫Õ“À“√À¬“∫§ÿ≥¿“æµË”¡’§«“¡ ¡∫Ÿ√≥å¢÷Èπ

Table 5. Effects of Dx-ML, NS1 and NS2 in concentrate on nutrient digestibility coefficient
(%) of  southern native cattle fed Plicatulum hay

Concentrate
         Digestibility SE P-value

Free salt Control Dx-ML NS1 NS2

Dry matter 60.02 60.72 63.53 64.04 62.65 1.23 0.154
Organic matter 64.20 64.79 66.12 67.97 66.62 1.26 0.287
Crude protein 56.09 56.15 58.00 58.15 58.84 1.22 0.421
Neutral detergent fiber 53.68 55.68 56.67 58.49 56.95 1.60 0.351
Acid detergent fiber 48.23 49.07 52.73 53.80 51.20 1.78 0.204
Total digestible nutrient 60.01 60.72 63.53 64.04 62.65 1.24 0.154
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