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Abstract

Nutrition management is nowadays used to improve health and production in horses. The principle

feeding materials forage and grass, are thought to be the most important factor. The aims of this study was to

investigate the chemicals composition, especially oxalate in forage and was to investigate an influence of this

chemical nutrients on plasma calcium and phosphorus concentration in pregnant mare. To this end, two farms in

the North-East of Thailand had been approached for study concerning nutritional data and serology. Blood

samples of 15 pregnant mares from each farm were collected and analyzed for calcium and phosphorus

concentration in plasma. Feeding of both selected two farms, each group of mares were fed, two different grasses

(pangola grass versus paragrass) and two different commercial concentrates, therefore all kinds of grass and

concentrate were sampled and were analyzed for chemical composition (e.g. DM, CP, Fat, Fiber, Ash, NaCl, Ca, P

and Oxalate). The results showed that plasma calcium concentration tends to be negative correlation (Pearson

correlation coefficient = -0.15, P = 0.443) with total oxalate intake level as grass fed. An analysis of chemical

composition in grasses tend to be negative in relationship between fiber and P (Pearson correlation coefficient =

-0.638, P < 0.05), which P subsequently had a negative correlation with oxalate (Pearson correlation coefficient =

-0.546, P < 0.05), but, dietary fat in grass tends to be positive correlation with oxalate (Pearson correlation

coefficient = 0.711, P < 0.01). From a practical point of view, this outcome indicates that feeding young grass

(high fat and protein, but low fiber) grown in deficient P condition, should result in higher oxalate content which

may lead to lower Ca and P in plasma of pregnant mares. This investigation emerge an idea which could be

applied to make more efficient nutrition management in pregnant mares.
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∑“ß‚¿™π–·≈–ª√‘¡“≥ÕÕ°´“‡≈∑„πÀ≠â“∑’Ë„™â‡ªìπÕ“À“√¡â“ √«¡∑—Èß»÷°…“§«“¡ —¡æ—π∏å¢Õßª√‘¡“≥ÕÕ°´“‡≈∑„πÀ≠â“°—∫√–¥—∫

·§≈‡´’¬¡·≈–øÕ øÕ√— „π°√–· ‡≈◊Õ¥ „π¡â“Õÿâ¡∑âÕß ‚¥¬∑”°“√»÷°…“·≈–‡°Á∫¢âÕ¡Ÿ≈∑“ß‚¿™π–·≈–´’√—Ë¡«‘∑¬“¢Õß¡â“μ—Èß∑âÕß®“°

ø“√å¡ Õßø“√å¡ „π·∂∫¿“§μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬ø“√å¡≈– 15 μ—« ¡â“∑ÿ°μ—«‰¥â√—∫À≠â“„πª√‘¡“≥‡μÁ¡∑’Ë √à«¡°—∫

°“√„ÀâÕ“À“√¢âπÀ√◊ÕÕ“À“√ ”‡√Á®√Ÿª À≠â“∑ÿ°™π‘¥∑’Ë‡ªìπ‚¿™π–À≈—°¢Õß∑—Èß Õßø“√å¡‰¥â∂Ÿ° ÿà¡·≈–®—¥°≈ÿà¡·¬°«‘‡§√“–Àå ‡æ◊ËÕÀ“

Õß§åª√–°Õ∫∑“ß‚¿™π– ‰¥â·°à «—μ∂ÿ·Àâß ‚ª√μ’πÀ¬“∫ ‰¢¡—πÀ¬“∫ ‡¬◊ËÕ„¬À¬“∫ ‡∂â“ ‚´‡¥’¬¡§≈Õ‰√¥å ·§≈‡´’¬¡ øÕ øÕ√—  ·≈–

ÕÕ°´“‡≈∑  à«πμ—«Õ¬à“ß‡≈◊Õ¥¢Õß¡â“·μà≈–μ—«®–∂Ÿ°π”‰ªμ√«®À“√–¥—∫·§≈‡ ’́¬¡·≈–øÕ øÕ√—  ®“°º≈°“√»÷°…“æ∫«à“ √–¥—∫

·§≈‡´’¬¡·≈–øÕ øÕ√— „π°√–· ‡≈◊Õ¥¢Õß¡â“Õÿâ¡∑âÕß∑’Ë‰¥â√—∫À≠â“´÷Ëß¡’ª√‘¡“≥ÕÕ°´“‡≈∑ Ÿß ¡’·π«‚πâ¡¢Õß§«“¡ —¡æ—π∏å„π

‡™‘ß≈∫ (Pearson correlation coefficient = -0.15, P = 0.443) πÕ°®“°π’È¬—ßæ∫«à“°“√«‘‡§√“–Àå à«πª√–°Õ∫∑“ß‚¿™π– (‡ªÕ√å‡´Áπμå

¢Õß«—μ∂ÿ·Àâß) ¢ÕßÀ≠â“ ‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å√–À«à“ßÕß§åª√–°Õ∫∑“ß‚¿™π–∑—ÈßÀ¡¥ æ∫«à“§à“¢Õß‡¬◊ËÕ„¬À¬“∫¡’·π«‚πâ¡·ª√

º°º—π°—∫§à“øÕ øÕ√—  (Pearson correlation coefficient = -0.638, P < 0.05) ¢≥–∑’Ë§à“øÕ øÕ√— ®–·ª√º°º—π°—∫§à“ÕÕ°´“‡≈∑

(Pearson correlation coefficient = -0.546, P < 0.05) ·μà§à“‰¢¡—πÀ¬“∫·ª√º—πμ√ß°—∫§à“ÕÕ°´“‡≈∑Õ¬à“ß¡’π—¬ ”§—≠

(Pearson correlation coefficient = 0.711, P < 0.01) ÷́Ëßº≈°“√«‘®—¬¥—ß°≈à“« “¡“√∂™’È„Àâ‡ÀÁπ«à“°“√„ÀâÀ≠â“∑’Ë¡’‰¢¡—π·≈–

‚ª√μ’π ŸßÀ√◊ÕÀ≠â“∑’Ë¡’Õ“¬ÿπâÕ¬‚¥¬‡©æ“–À≠â“∑’Ëª≈Ÿ°„π¥‘π∑’Ë¢“¥·√à∏“μÿøÕ øÕ√— ´÷Ëß®–∑”„ÀâÀ≠â“¡’ª√‘¡“≥ÕÕ°´“‡≈∑ Ÿß´÷Ëß

Õ“®‡Àπ’Ë¬«π”∑”„Àâ¡â“¡’¿“«–√–¥—∫·§≈‡ ’́¬¡·≈–øÕ øÕ√— „π°√–· ‡≈◊Õ¥μË”‰¥â ¥—ßπ—Èπº≈°“√∑¥≈Õßπ’È®÷ß “¡“√∂„™â‡ªìπæ◊Èπ∞“π

∑’ËÕ“®π”‰ªª√–¬ÿ°μå„™â‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√®—¥°“√‚¿™π– ”À√—∫¡â“Õÿâ¡∑âÕßμàÕ‰ª„πÕπ“§μ

§” ”§—≠ :  ÕÕ°´“‡≈∑ ·§≈‡´’¬¡ øÕ øÕ√—  ¡â“Õÿâ¡∑âÕß
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∫∑π”

ªí®®ÿ∫—π°“√‡≈’È¬ß¡â“„πª√–‡∑»‰∑¬π‘¬¡‡≈’È¬ß‡æ◊ËÕ

«—μ∂ÿª√– ß§å∑’Ëμà“ßÊ °—π Õ“∑‘‡™àπ ‡≈’È¬ß‡æ◊ËÕ„™â„π°“√·¢àß¢—π

‡≈’È¬ß‡æ◊ËÕ„Àâ‰¥â≈Ÿ°¡â“ ·≈–‡≈’È¬ß‡æ◊ËÕ„™â„π°‘®°√√¡ —π∑π“°“√

μà“ßÊ °“√∑’Ë®–‡≈’È¬ß¡â“„Àâ¡’ ÿ¢¿“æ·¢Áß·√ß‰¥âπ—Èπ ªí®®—¬

∑“ß¥â“π‚¿™π“°“√∂◊Õ‡ªìπªí®®—¬Àπ÷Ëß∑’Ë ”§—≠¡“° ¡â“®–‡®√‘≠

‡μ‘∫‚μ·≈–·¢Áß·√ß‰¥âπ—Èπ®”‡ªìπμâÕß‰¥â√—∫Õ“À“√∑’Ë¡’§ÿ≥¿“æ¥’

·≈–¡’‚¿™π–∑’Ë§√∫∂â«π ‡À¡“– ¡μ“¡§«“¡μâÕß°“√¢Õß

√à“ß°“¬ ∑—Èßπ’È§«“¡μâÕß°“√‚¿™π–„π¡â“®–¡’§«“¡·μ°μà“ß

°—πμ“¡™à«ßÕ“¬ÿ ≈—°…≥–°“√„™âß“π ‡æ» ™à«ßμ—Èß∑âÕß·≈–™à«ß

‡≈’È¬ß≈Ÿ° ¥—ßπ—Èπ°“√®—¥°“√¥â“πÕ“À“√¡â“μâÕß¡’°“√ª√—∫ à«π

ª√–°Õ∫∑“ß‚¿™π–μà“ßÊ „πÕ“À“√‡™àπ ‚ª√μ’π ‰¢¡—π

§“√å‚∫‰Œ‡¥√∑ ·√à∏“μÿ «‘μ“¡‘π ·≈–æ≈—ßß“π„Àâ¡’§«“¡

‡À¡“– ¡‚¥¬‰¡à∑”„Àâ‡°‘¥¿“«–∑ÿæ‚¿™π“°“√¢÷Èπ

®”π«π·√à∏“μÿ∑’Ë ‡ªìπ à«πª√–°Õ∫„π√à“ß°“¬¡â“∑’Ë

æ∫‡ªìπ®”π«π¡“°∑’Ë ÿ¥ §◊Õ ·§≈‡ ’́¬¡·≈–øÕ øÕ√— ´÷Ëß¡’Õ¬Ÿà

ª√–¡“≥ 70 ‡ªÕ√å‡ Á́πμå¢Õß·√à∏“μÿ∑—ÈßÀ¡¥ (Lewis, 1996)

„π°√–¥Ÿ°·≈–øíπ ∑—Èß·§≈‡´’¬¡·≈–øÕ øÕ√— ‡ªìπ‚§√ß √â“ß

 ”§—≠„π°“√ √â“ß°√–¥Ÿ°·≈–øíπ„Àâ¡’§«“¡·¢Áß·√ß πÕ°®“°

π’È °√–¥Ÿ°¬—ß‡ªìπ·À≈àß – ¡¢Õß·§≈‡ ’́¬¡‡æ◊ËÕ√—°…“√–¥—∫

§«“¡‡¢â¡¢âπ„π°√–· ‡≈◊Õ¥„Àâ§ß∑’Ë ¿“«–°“√≥å¢“¥·§≈‡´’¬¡

„π¡â“ “¡“√∂‡Àπ’Ë¬«π”„Àâ‡°‘¥§«“¡º‘¥ª°μ‘μà“ßÊ‰¥â ´÷Ëß

·μ°μà“ß°—πμ“¡ ¿“«–¢Õß —μ«å ‚¥¬∂â“‡ªìπ¡â“∑’Ë‚μ‡μÁ¡∑’Ë‡¡◊ËÕ

‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß·√à∏“μÿ·≈–·§≈‡ ’́¬¡‡ªìπ√–¬–

‡«≈“π“π®–‡Àπ’Ë¬«π”„Àâ‡°‘¥‚√§Àπâ“‚ª ´÷Ëß‡ªìπ°≈ÿà¡Õ“°“√∑’Ë

‡√’¬°«à“ nutritional secondary hyperparathyroidism À√◊Õ‚√§

osteodystrophia fibrosa (Gallagh 1966; Blaney et al. 1981a;

Blaney et al. 1981b; McKenzie et al, 1981; Blaney et al.

1982; Lewis 1996) ‚¥¬≈—°…≥–Õ“°“√∑’Ëæ∫‰¥â §◊Õ ‡¥‘πμ—«

μ÷ß (stiff) °â“«¢“≈”∫“° (stilted gait) ¡’≈—°…≥–°√–¥Ÿ°°√“¡

∫π¢¬“¬„À≠àÕÕ°¡“Õ¬à“ß‡¥àπ™—¥∑—Èß 2 ¢â“ß (Joyce et al.

1971; Groenendyk et al. 1974; Walthall and McKenzie

1976) „π≈Ÿ°¡â“‡≈Á°∑’Ë°”≈—ß‡®√‘≠‡μ‘∫‚μ°“√¢“¥·§≈‡´’¬¡

Õ“®°àÕ„Àâ‡°‘¥°≈ÿà¡Õ“°“√¢Õß‚√§‡°’Ë¬«°—∫°“√‡®√‘≠‡μ‘∫‚μ¢Õß

°√–¥Ÿ°º‘¥√Ÿª·∫∫À√◊Õ∑’Ë‡√’¬°«à“ developmental orthopedic

disease (DOD) ‚¥¬§«“¡º‘¥ª°μ‘∑’Ë· ¥ßÕÕ° ¡’Õ“°“√∑“ß

§≈‘π‘°∑’ËÀ≈“°À≈“¬ ‚¥¬ “¡“√∂®—¥·¬°‚√§∑’Ë‡°’Ë¬«°—∫ DOD ‰¥â

‡™àπ physitis, wobblers syndrome, angular leg deformities,

flexure leg deformities, osteochondritis dissecan (OCD)

(∏’√–»—°¥‘Ï 2542; Lewis 1996)  à«π„π·¡à¡â“∑’Ë°”≈—ßμ—Èß∑âÕß

À√◊Õ·¡à¡â“∑’Ë°”≈—ß‡≈’È¬ß≈Ÿ° ´÷Ëß¡’√–¥—∫§«“¡‡¢â¡¢âπ¢Õß

·§≈‡´’¬¡„π°√–· ‡≈◊Õ¥μË”°«à“ª°μ‘Õ“®°àÕ„Àâ‡°‘¥§«“¡

º‘¥ª°μ‘μà“ßÊ∑’Ë‡√’¬°«à“ lactation tetany ·≈– eclampsia transit

tetany ‡ªìπμâπ ‚¥¬¡—°‡°‘¥°—∫·¡à¡â“√–¬–·√°À≈—ß§≈Õ¥≈Ÿ°

À√◊Õ‡√‘Ë¡À≈—ß≈Ÿ°¡â“À¬à“π¡ ‚¥¬Õ“°“√∑“ß§≈‘π‘°∑’Ëæ∫ §◊Õ °“√

°â“«¬à“ßº‘¥ª°μ‘‡π◊ËÕß®“°°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ‡æ‘Ë¡¢÷Èπ

°≈â“¡‡π◊ÈÕ¢“À≈—ß∑”ß“π‰¡àª√– “π°—π  ¢“°√√‰°√·¢Áß  πÈ”≈“¬

‰À≈ °√–«π°√–«“¬ ‡Àß◊ËÕÕÕ°¡“° À—«„®‡μâπ‡√Á« °√–∫—ß≈¡

 —Ëπ ™—° ‚§¡à“ ·≈–μ“¬‰¥â„π∑’Ë ÿ¥ (∏’√–»—°¥‘Ï 2542)

¿“«–√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡„π°√–· ‡≈◊Õ¥

μË”°«à“ª°μ‘ (hypocalcemia) ¡’ “‡Àμÿ®“°À≈“¬ª√–°“√ ‰¡à«à“

®–‡ªìπ¿“«–°“√≥å¢“¥·√à∏“μÿ‚¥¬μ√ßÕ—π‡π◊ËÕß¡“®“°°“√‰¥â

√—∫ “√Õ“À“√∑’Ë‰¡à‡À¡“– ¡ (malnutrition) °“√¥÷ß·§≈‡ ’́¬¡‰ª

„™â¡“°°«à“ª°μ‘ ´÷Ëß§«“¡º‘¥ª°μ‘μà“ßÊ Õ“®‡ªìπº≈¡“®“°

ªí®®—¬μà“ß∑“ßÕ“À“√ Õ“∑‘‡™àπ °“√‰¥â√—∫Õ“À“√ª√–‡¿∑À≠â“∑’Ë

¡’ª√‘¡“≥ÕÕ°´“‡≈∑ Ÿß·≈–¡’ —¥ à«π·§≈‡´’¬¡μàÕÕÕ°´“‡≈∑

(Ca:oxalate ratio) μË” (Blaney et al. 1981a) À√◊Õ°“√‰¥â√—∫

Õ“À“√ª√–‡¿∑√”¢â“« (rice bran) ·≈–‡¡≈Á¥∏—≠æ◊™μà“ßÊ

(cereal grains) ÷́Ëß¡’ª√‘¡“≥øÕ øÕ√—  Ÿß·≈–¡’ —¥ à«π

·§≈‡´’¬¡μàÕøÕ øÕ√— μË” (Lewis 1996) ‡ªìπμâπ

¡â“‡ªìπ —μ«å°√–‡æ“–‡¥’Ë¬«∑’Ë°‘πæ◊™·≈–À≠â“ ´÷ËßÀ≠â“

·μà≈–™π‘¥¡’‚¿™π–·μ°μà“ß°—π‰ª·≈–æ∫«à“‚¿™π–∫“ßμ—«

¡’º≈μàÕ°“√¥Ÿ¥´÷¡‚¿™π–μ—«Õ◊Ëπ ‡™àπ ÕÕ°´“‡≈∑„πÀ≠â“

 “¡“√∂≈¥°“√¥Ÿ¥´÷¡·§≈‡´’¬¡„π≈”‰ â‰¥â ‚¥¬®–®—∫μ—«°—∫

·§≈‡´’¬¡ ∑”„Àâ·§≈‡´’¬¡Õ¬Ÿà„π√Ÿª∑’Ë‰¡à “¡“√∂∂Ÿ°¥Ÿ¥´÷¡‰¥â

„π≈”‰ â‡≈Á° (Swartzman et al. 1978; Allison et al. 1981)

¡’√“¬ß“π«à“À≠â“„π·∂∫¿Ÿ¡‘ª√–‡∑»„°≈â‡ âπ»Ÿπ¬å Ÿμ√

®–¡’ª√‘¡“≥ÕÕ°´“‡≈∑∑’Ë Ÿß ¥—ßπ—Èπ‡¡◊ËÕ¡â“°‘πÀ≠â“‡À≈à“π’È

‡¢â“‰ª®–∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“√–À«à“ßÕÕ°´“‡≈∑·≈–·§≈‡´’¬¡

‡°‘¥‡ªìπ·§≈‡´’¬¡ÕÕ°´“‡≈∑ ´÷Ëß‰¡à≈–≈“¬πÈ”∑”„Àâ√à“ß°“¬

‰¡à “¡“√∂¥Ÿ¥´÷¡·§≈‡´’¬¡‰¥â·≈–¬—ß‡æ‘Ë¡°“√¢—∫ÕÕ°∑“ß

Õÿ®®“√–Õ’°¥â«¬ (Swartzman et al. 1978; Cheek 1995; Khan

1995) º≈∑’Ëμ“¡¡“ §◊Õ ‡°‘¥§«“¡‰¡à ¡¥ÿ≈¢Õß·§≈‡´’¬¡

·≈–øÕ øÕ√— ∑”„Àâ√à“ß°“¬μâÕß¥÷ß‡Õ“·√à∏“μÿ·§≈‡ ’́¬¡„π

°√–¥Ÿ°ÕÕ°¡“‡æ◊ËÕ√—°…“ ¡¥ÿ≈¢Õß·§≈‡´’¬¡„π√à“ß°“¬„Àâ

‡ªìπª°μ‘ ¥â«¬‡Àμÿπ’È “¡“√∂‡Àπ’Ë¬«π”„Àâ‡°‘¥¿“«–·§≈‡´’¬¡

„π°√–· ‡≈◊Õ¥μË”°«à“ª°μ‘ (Engelking 2000) ®“°°“√»÷°…“

¢Õß Cheek (1995) æ∫«à“À≠â“„π™à«ßÀπâ“√âÕπ∑’Ë¡’ª√‘¡“≥

ÕÕ°´“‡≈∑ Ÿß°«à“ 0.5 ‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·ÀâßÀ√◊Õ¡’ —¥ à«π

·§≈‡ ’́¬¡μàÕÕÕ°´“‡≈∑∑’ËπâÕ¬°«à“ 0.5 μàÕ 1  “¡“√∂
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‡Àπ’Ë¬«π”„Àâ‡°‘¥¿“«–√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡ ’́¬¡„π

°√–· ‡≈◊Õ¥μË”°«à“ª°μ‘‰¥â‡™àπ°—π (Blaney  et al. 1981)  ¿“«–

π’È®–· ¥ßÕ“°“√‡¥àπ™—¥„π¡â“∑’ËÕ“¬ÿπâÕ¬ ‚¥¬®–‡°‘¥§«“¡

‡ªìπæ‘…Õ¬à“ß‡©’¬∫æ≈—π  —μ«å®–· ¥ßÕ“°“√∑“ß§≈‘π‘° ‡™àπ

∑âÕß‡ ’¬·≈–∑”„Àâ‡°‘¥°“√Õ—°‡ ∫¢Õß√–∫∫∑“ß‡¥‘πÕ“À“√  à«π

„π·¡à¡â“∑’Ë„Àâπ¡≈Ÿ°À“°°àÕπÀπâ“π’È·¡à¡â“‰¥â√—∫Õ“À“√À√◊Õ

À≠â“∑’Ë¡’ª√‘¡“≥ÕÕ°´“‡≈∑ Ÿß¡“°àÕπ ¿“«–√–¥—∫§«“¡‡¢â¡¢âπ

¢Õß·§≈‡ ’́¬¡„π°√–· ‡≈◊Õ¥μË”°«à“ª°μ‘À≈—ß§≈Õ¥°Á®–

¬‘Ëß· ¥ß§«“¡√ÿπ·√ß¡“°¢÷Èπ (Lewis 1996)

ªí®®ÿ∫—π¡’√“¬ß“π§«“¡º‘¥ª°μ‘μà“ßÊ „π¡â“Õ—π ◊∫‡π◊ËÕß

¡“®“°°“√°‘πÀ≠â“∑’Ë¡’ª√‘¡“≥ÕÕ°´“‡≈∑ Ÿß Õ“∑‘‡™àπ √“¬ß“π

°“√‡°‘¥ªí≠À“‡√◊ËÕß°√–¥Ÿ°„π¡â“∑’ËÕ“»—¬„π∑ÿàßÀ≠â“·∂∫

¿Ÿ¡‘¿“§‡Õ‡™’¬μ–«—πÕÕ°‡©’¬ß„μâ·≈–Õ‘π‡¥’¬∑’Ëμ√«®æ∫ª√‘¡“≥

ÕÕ°´“‡≈∑ 1-2 ‡ªÕ√å‡ Á́πμå¢Õß«—μ∂ÿ·Àâß (Swartzman et al.

1987) πÕ°®“°π’È¬—ß¡’√“¬ß“π°“√‡°‘¥‚√§Àπâ“‚ª„π¡â“®“°

°Õß∑—æ À√—∞Õ‡¡√‘°“∑’Ë¬â“¬‰ªÕ“»—¬Õ¬Ÿà„πª√–‡∑»ª“π“¡“

‚¥¬ªí≠À“π’È ‡°’Ë ¬«¢âÕß°—∫ÕÕ°´“‡≈∑∑’Ëæ∫„πÀ≠â“∑’Ë¡â “

∫√‘‚¿§ ´÷Ëß‰¥â·°à À≠â“ª“π‘§—¡ À≠â“æ“ æ“√—¡ ·≈–À≠â“

 ªÕ√å‚√‚ª√—  ∑’Ë¡’ª√‘¡“≥ 1-2 ‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß‚¥¬

‰¡à¡’°“√‡ √‘¡·√à∏“μÿ·§≈‡ ’́¬¡·≈–øÕ øÕ√—  (Kelser and

Callend 1938) πÕ°®“°π’È¬—ß¡’√“¬ß“π°“√‡°‘¥‚√§Àπâ“‚ª„π

¡â“∑’Ë·∑–‡≈Á¡À≠â“‡´∑∑“‡≈’¬„π‡¢μ√âÕπ™◊Èπ·≈–°÷Ëß√âÕπ ´÷Ëßæ∫

ª√‘¡“≥ÕÕ°´“‡≈∑„πÀ≠â“¥—ß°≈à“«¡“°°«à“ 7.8 ‡ªÕ√å‡´Áπμå

¢Õß«—μ∂ÿ·Àâß (Jones et al. 1970) ®“°√“¬ß“π¢Õß Mckenzie

et al. (1981) æ∫«à“√–¥—∫¢ÕßÕÕ°´“‡≈∑ ∑’Ë “¡“√∂≈–≈“¬

‰¥â„πÀ≠â“∑’Ë 0.5 ‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß Õ“®‡Àπ’Ë¬«π”„Àâ

‡°‘¥‚√§Àπâ“‚ª‰¥â‡™àπ°—π ´÷Ëß®“°√“¬ß“π¢Õß Blaney et al.

(1981) æ∫ª√‘¡“≥ÕÕ°´“‡≈∑„πÀ≠â“∫—ø‡øî≈ (Cenchrus

ciliaris) À≠â“‡´∑∑“‡√’¬ (Setaria sphacelata var. sericea) À≠â“

·æß‚°≈“ (Digitaria decumbens) À≠â“°√’π·æπ‘§ (Paniculum

maximum var. trichoglume) À≠â“¢π (Brachiaria multica)

‡∑à“°—∫ 1.81, 1.31, 0.92, 0.81 ·≈– 0.75 ‡ªÕ√å‡´Áπμå¢Õß

«—μ∂ÿ·Àâß μ“¡≈”¥—∫

Õ¬à“ß‰√°Áμ“¡¬—ß‰¡à¡’√“¬ß“π§«“¡ —¡æ—π∏å√–À«à“ß

Õß§åª√–°Õ∫∑“ß‚¿™π–°—∫ª√‘¡“≥ÕÕ°´“‡≈∑ „πÀ≠â“∑’Ë„™â

‡ªìπÕ“À“√¡â“ √«¡∑—Èß§«“¡ —¡æ—π∏å¢Õßª√‘¡“≥ÕÕ°´“‡≈∑°—∫

√–¥—∫·§≈‡´’¬¡·≈–øÕ øÕ√— „π°√–· ‡≈◊Õ¥¡â“∑’ËÕ“®

‡Àπ’Ë¬«π”„Àâ‡°‘¥¿“«–√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡·≈–

øÕ øÕ√— „π°√–· ‡≈◊Õ¥μË”„π¡â“ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π·¡à

¡â“μ—Èß∑âÕß´÷Ëß¡’§«“¡μâÕß°“√·§≈‡ ’́¬¡·≈–øÕ øÕ√—  Ÿß

¥—ßπ—Èπ„π°“√»÷°…“π’È®÷ß‡ªìπ°“√»÷°…“À“Õß§åª√–°Õ∫

∑“ß‚¿™π–À≠â“ Õ“À“√¢âπ ·≈–ª√‘¡“≥ÕÕ°´“‡≈∑„πÀ≠â“

√«¡∑—È ß»÷°…“À“√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡ ’́ ¬¡·≈–

øÕ øÕ√— „π°√–· ‡≈◊Õ¥¢Õß¡â“∑âÕß‚¥¬π”¢âÕ¡Ÿ≈∑—ÈßÀ¡¥

¡“À“§«“¡ —¡æ—π∏å (correlation) √–À«à“ßÕß§åª√–°Õ∫∑“ß

‚¿™π–°—∫ª√‘¡“≥ÕÕ°´“‡≈∑„πÀ≠â“ √«¡∂÷ßÀ“§«“¡ —¡æ—π∏å

¢Õßª√‘¡“≥°“√°‘π‰¥â∑—ÈßÀ¡¥¢ÕßÕß§åª√–°Õ∫∑“ß‚¿™π–

·≈–ÕÕ°´“‡≈∑μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫·§≈‡´’¬¡

·≈–øÕ øÕ√— „π°√–· ‡≈◊Õ¥¢Õß¡â“Õÿâ¡∑âÕß ∑—Èßπ’È‡æ◊ËÕ‡ªìπ

·π«∑“ß„π°“√‡≈◊Õ°„™âÕ“À“√À¬“∫·≈–°“√ª√–°Õ∫ Ÿμ√

Õ“À“√¢âπ∑’Ë¡’ à«πª√–°Õ∫∑“ß‚¿™π–Õ¬à“ß‡À¡“– ¡ ‡æ◊ËÕ

ªÑÕß°—π°“√‡°‘¥¿“«–√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡ ’́¬¡„π

°√–· ‡≈◊Õ¥μË”„π·¡à¡â“Õÿâ¡∑âÕßμàÕ‰ª

«‘∏’°“√¥”‡π‘π°“√«‘®—¬

¡â“∑’Ë„™â„π°“√«‘®—¬

„™â¡â“æ—π∏ÿå Thoroughbred ®”π«π 30 μ—« ¡’Õ“¬ÿμ—Èß∑âÕß

‡©≈’Ë¬ 178.83 ± 18.979 «—π (mean ± SE) ·∫àß‡ªìπ 2 °≈ÿà¡

°≈ÿà¡≈– 15 μ—«®“°ø“√å¡ ° ·≈–ø“√å¡ ¢ ¡â“·μà≈–°≈ÿà¡¡’Õ“¬ÿ

‡©≈’Ë¬ 13.67 ± 0.544 ªï ¡’πÈ”Àπ—°‡©≈’Ë¬ 522.167 ± 4.979

°‘‚≈°√—¡ ¡â“∑ÿ°μ—«‰¥â√—∫À≠â“ ·≈–Õ“À“√¢âπ∑’Ëø“√å¡„Àâμ“¡

ª°μ‘ ¡’πÈ”„Àâ°‘πμ≈Õ¥‡«≈“ ·≈–®–¡’°“√ª≈àÕ¬‡¥‘πÕÕ°°”≈—ß

°“¬«—π≈– 5 ™—Ë«‚¡ß ‚¥¬¡â“∑—ÈßÀ¡¥‡ªìπ¡â“„πø“√å¡∑’Ë¡’°“√‡≈’È¬ß

°“√®—¥°“√‡™‘ßæ“≥‘™¬å„πÕ”‡¿Õª“°™àÕß ®—ßÀ«—¥π§√√“™ ’¡“

À≠â“·≈–Õ“À“√¢âπ

¡â“„πø“√å¡ ° ·≈–ø“√å¡ ¢ ¡’°“√„ÀâÕ“À“√¢âπ∑’Ë¡’

‚ª√μ’π 16 ‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß ·≈–¡’°“√„ÀâÕ“À“√

À¬“∫μà“ß™π‘¥°—π §◊Õ À≠â“·æß‚°≈“‡°√¥∫’ (Digitaria

decumbens) ‡ªìπÀ≠â“∑’Ë´◊ÈÕ¡“®“°„πø“√å¡®—ßÀ«—¥™—¬π“∑´÷Ëß

„™â‡ªìπÕ“À“√À¬“∫ ”À√—∫¡â“„πø“√å¡ ° ª√–¡“≥ 5 °‘‚≈°√—¡

μàÕμ—«μàÕ«—π (as fed basis) ·≈–„™âÀ≠â“¢π (Brachiaria multica)

∑’Ëª≈Ÿ°Õ¬Ÿà„πø“√å¡‡æ◊ËÕμ—¥‰ª‡ªìπÕ“À“√À¬“∫ ”À√—∫·¡à¡â“

„πø“√å¡ ¢ ª√–¡“≥ 10 °‘‚≈°√—¡μàÕμ—«μàÕ«—π (as fed basis)

·≈–„π°“√«‘®—¬π’È¡’°“√„ÀâÕ“À“√¢âπÀ√◊ÕÕ“À“√ ”‡√Á®√Ÿª

ª√–¡“≥ 7 °‘‚≈°√—¡μàÕμ—«μàÕ«—π (as fed basis) ‡∑à“°—π∑—Èß

 Õßø“√å¡ πÕ°®“°π’Èø“√å¡ ° ¡’°“√„Àâ·√à∏“μÿ‡ √‘¡ (premix)

ª√–¡“≥ 1.4 °√—¡μàÕμ—«μàÕ«—π ¥—ßπ—Èπ Õ“À“√¢âπ ·√à∏“μÿ‡ √‘¡

À≠â“·æß‚°≈“‡°√¥∫’ À≠â“¢πª“°™àÕß·≈–À≠â“·«¥≈âÕ¡™π‘¥
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Õ◊ËπÊ ∑’Ëæ∫„πø“√å¡‡™àπ À≠â“À«“¬ (Ischaemum aristatum)

À≠â“·Àâ«À¡Ÿ (Cyperus rotundus L.) À≠â“·æ√° (Cynodon

dactylon L. Pers.) À≠â“§“ (Imperata cylindrical Beauv.)

·≈–À≠â“·æß‚°≈“‡°√¥‡Õ ®–∂Ÿ° ÿà¡μ—«Õ¬à“ß‡æ◊ËÕ«‘‡§√“–Àå

‡ª√’¬∫‡∑’¬∫Õß§åª√–°Õ∫∑“ß‚¿™π–

«‘∏’°“√‡°Á∫μ—«Õ¬à“ß

À≠â“·«¥≈âÕ¡·μà≈–™π‘¥®–∂Ÿ°‡°Á∫μ—«Õ¬à“ßª√–¡“≥

1 °‘‚≈°√—¡¢ÕßπÈ”Àπ—° ¥ ‚¥¬«‘∏’°“√‡°Á∫ §◊Õ °“√„™â°√Õ∫

‰¡â¢π“¥ 0.5 x 0.5 μ“√“ß‡¡μ√ ‡À«’Ë¬ß ÿà¡‰ª„π·ª≈ßÀ≠â“

·≈– ÿà¡‡°Á∫μ—«Õ¬à“ßÀ≠â“¡“®“°∫√‘‡«≥æ◊Èπ∑’Ë„μâ°√Õ∫‰¡â®π

°«à“®–‰¥âπÈ”Àπ—°À≠â“ ¥ 1 °‘‚≈°√—¡  à«πμ—«Õ¬à“ßÀ≠â“·æß

‚°≈“‡°√¥∫’∑’Ë„™â‡ªìπÕ“À“√À¬“∫„πø“√å¡ ° ·≈–À≠â“¢π ¥

∑’Ë„™â‡ªìπ·À≈àßÕ“À“√À¬“∫À≈—°„πø“√å¡ ¢ ∂Ÿ° ÿà¡‡°Á∫®“°

∫√‘‡«≥Àπâ“§Õ°¢Õß·¡à¡â“·μà≈–μ—« ·≈–π”¡“Õ∫„πμŸâÕ∫ (hot

air oven) ∑’ËÕÿ≥À¿Ÿ¡‘ 105 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß

‡æ◊ËÕÀ“§à“«—μ∂ÿ·Àâß (dry matter, DM)  à«πÕ“À“√¢âπ·≈– ·√à

∏“μÿ∑’Ë‡ √‘¡®–∂Ÿ°‡°Á∫μ—«Õ¬à“ßª√–¡“≥ 500 °√—¡·≈–π”‰ªÕ∫

∑’Ë 60 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß‡æ◊ËÕÀ“§à“«—μ∂ÿ·Àâß

®“°π—Èπ∑—ÈßÀ≠â“·≈–Õ“À“√¢âπ®–∂Ÿ°π”‰ª∫¥ºà“π‡§√◊ËÕß∫¥∑’Ë

¡’μ–·°√ß¢π“¥ 1 ¡‘≈≈‘‡¡μ√·≈–∂Ÿ°‡°Á∫„π∂ÿßæ≈“ μ‘°

∑’ËªÑÕß°—π§«“¡™◊Èπ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ·≈–∑”°“√«‘‡§√“–Àå

Õß§åª√–°Õ∫∑“ß‡§¡’‚¥¬«‘∏’ proximate analysis

¡â“®–∂Ÿ°‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥ 1 §√—ÈßÀ≈—ß„ÀâÕ“À“√ 4 ™—Ë«‚¡ß

‚¥¬‡≈◊Õ¥®–∂Ÿ°‡°Á∫ ÿà¡∑’Ë‡«≈“ 11.00 π. ‚¥¬‡®“–‡≈◊Õ¥®“°∫√‘‡«≥

jugular vein ª√–¡“≥ 20 ¡‘≈≈‘≈‘μ√‚¥¬„ à„πÀ≈Õ¥∑’Ë‡ªìπ

 Ÿ≠≠“°“» ¿“¬„π∫√√®ÿ¥â«¬ “√ªÑÕß°—π°“√·¢Áßμ—«¢Õß‡≈◊Õ¥

(evacuated heparinized tube) μ—«Õ¬à“ß‡≈◊Õ¥∂Ÿ°π”‰ªªíòπ¥â«¬

‡§√◊ËÕßªíòπ‡À«’Ë¬ß§«“¡‡√Á«√Õ∫ Ÿß (centrifuge) ‡ªìπ‡«≈“ 15 π“∑’

∑’Ë§«“¡‡√Á« 3,000 √Õ∫μàÕπ“∑’ À≈—ß®“°π—Èπ æ≈“ ¡“®–∂Ÿ°

‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -18 Õß»“‡´≈‡´’¬  ·≈–π”æ≈“ ¡“‰ª

μ√«®À“√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡·≈–øÕ øÕ√— 

°“√«‘‡§√“–Àå∑“ß‚¿™π–

§«“¡‡¢â¡¢âπ¢Õß‰π‚μ√‡®π„πÀ≠â“·≈–Õ“À“√¢âπ

·μà≈–™π‘¥ ∂Ÿ°«‘‡§√“–Àå‚¥¬„™â«‘∏’ MacroKjeldahl ·≈â«„™â§à“

6.25 §Ÿ≥§«“¡‡¢â¡¢âπ¢Õß‰π‚μ√‡®π ‡æ◊ËÕ‡ª≈’Ë¬π§«“¡‡¢â¡¢âπ

¢Õß‰π‚μ√‡®π„Àâ‡ªìπ§à“‚ª√μ’πÀ¬“∫ (crude protein, CP) μ“¡

«‘∏’¢Õß AOAC (1984)  à«π§à“‰¢¡—πÀ¬“∫ (ether extract,

EE) À“‰¥â‚¥¬π”À≠â“·≈–Õ“À“√¢âπ  °—¥‚¥¬„™â “√≈–≈“¬

Õ’‡∏Õ√å (ether) ·≈–§à“ª√‘¡“≥‡¬◊ËÕ„¬À¬“∫ (crude fiber, CF)

«‘‡§√“–Àåμ“¡«‘∏’¢Õß AOAC (1984) À≠â“·≈–Õ“À“√¢âπ

∑”°“√«‘‡§√“–ÀåÀ“‡∂â“ (ash) ‚¥¬°“√‡º“∑’ËÕÿ≥À¿Ÿ¡‘ 500 Õß»“

‡´≈‡ ’́¬ ‡ªìπ‡«≈“ 6 ™—Ë«‚¡ß·≈–À≈—ß®“°π—Èππ”‡∂â“¡“≈–≈“¬

·√à∏“μÿ‚¥¬„™â°√¥‡°≈◊Õ‰Œ‚¥√§≈Õ√‘° (hydrochloric acid)

∑’Ë¡’§«“¡‡¢â¡¢âπ 4 ‚¡≈“√å ‡æ◊ËÕ∑”°“√«‘‡§√“–ÀåÀ“§«“¡‡¢â¡¢âπ

¢Õß·§≈‡´’¬¡·≈–øÕ øÕ√—  ‚¥¬„™â‡§√◊ËÕß atomic absorption

spectrophotometer (AOAC, 1995)  à«πÕÕ°´“‡≈∑„πÀ≠â“

«‘‡§√“–Àå‚¥¬„™â‡§√◊ËÕß high performance liquid chromato-

graphy (HPLC)(Savage and Vanhanen, 2002)  à«π§à“§«“¡

‡¢â¡¢âπ¢Õß·§≈‡ ’́¬¡·≈–øÕ øÕ√— „πæ≈“ ¡“ «—¥‚¥¬„™â

‡§√◊ËÕß atomic absorption spectrophotometer (AOAC, 2003)

 à«π§à“§«“¡·¡àπ¬” (accuracy) ¢Õß§à“°“√«‘‡§√“–Àå¢Õß·μà≈–

«‘∏’ ®–μâÕß¡’§à“§«“¡‡∫’Ë¬ß‡∫π¡“μ√∞“πÕ¬Ÿà√–À«à“ß ±3 ‡ªÕ√å‡´Áπμå

‡¡◊ËÕ‡∑’¬∫°—∫§à“∑’Ë‰¥â®“°μ—«Õ¬à“ß¡“μ√∞“π πÕ°®“°π’È§à“§«“¡

‡∑’Ë¬ßμ√ß (precision) ¢Õß§à“∑’Ëª√–‡¡‘π‰¥â„π·μà≈–´È”¢Õß

μ—«Õ¬à“ßμâÕß¡’§à“ —¡ª√– ‘∑∏‘Ï§«“¡·ª√ª√«ππâÕ¬°«à“À√◊Õ

‡∑à“°—∫ 3.0 ‡ªÕ√å‡´Áπμå

°“√§”π«≥·≈–°“√«‘‡§√“–Àåº≈∑“ß ∂‘μ‘

°àÕπ°“√«‘‡§√“–Àå§à“∑“ß ∂‘μ‘ §à“§«“¡‡¢â¡¢âπ¢Õß

‚¿™π–´÷Ëß‰¥â·°à ‚ª√μ’πÀ¬“∫ ‡¬◊ËÕ„¬À¬“∫ ‰¢¡—πÀ¬“∫ ‡∂â“

·§≈‡ ’́¬¡ øÕ øÕ√—  ·≈–ÕÕ°´“‡≈∑ (Àπà«¬°√—¡μàÕ

°‘‚≈°√—¡¢ÕßπÈ”Àπ—°·Àâß) „πÀ≠â“·≈–Õ“À“√¢âπ™π‘¥‡¥’¬«°—π

®–∂Ÿ°π”¡“√«¡°—π ‡æ◊ËÕ§”π«≥§à“ª√‘¡“≥°“√°‘π‰¥â ∑—ÈßÀ¡¥

(Àπà«¬‡ªÕ√å‡´Áπμå¢ÕßπÈ”Àπ—°μ—«) ¢Õß‚¿™π–·μà≈–™π‘¥ ®“°

π—Èπ§à“ª√‘¡“≥°“√°‘π‰¥â‰¡à«à“®–‡ªìπ‚ª√μ’πÀ¬“∫ ‡¬◊ËÕ„¬À¬“∫

‰¢¡—πÀ¬“∫ ‡∂â“ ·§≈‡´’¬¡ øÕ øÕ√—  ·≈– ÕÕ°´“‡≈∑ ·≈–

§à“§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡·≈–øÕ øÕ√— „π°√–· ‡≈◊Õ¥

¢Õß¡â“·μà≈–μ—«®–π”¡“§”π«≥§à“ —¡ª√– ‘∑∏‘Ï¢Õß§«“¡

 —¡æ—π∏åμ“¡«‘∏’¢Õß‡æ’¬√å —π (Pearson  correlation coefficients)

‚¥¬§à“∑’Ëπ”¡“§”π«≥§à“§«“¡ —¡æ—π∏å·∫∫‡æ’¬√å —π‡ªìπ

μ—«·ª√Õ‘ √– ÷́Ëß°—π·≈–°—π (independent factors) ·≈–∂â“

μ—«·ª√Õ‘ √–μ—«„¥¡’§«“¡ —¡æ—π∏å·∫∫‡æ’¬√å —π ®–π”μ—«·ª√

Õ‘ √–π—Èπ¡“§”π«≥§à“ ¡°“√∂¥∂Õ¬∑’≈–¢—Èπ (stepwise

multiple regression analysis) ‡æ◊ËÕ √â“ß ¡°“√∂¥∂Õ¬‡æ◊ËÕ

∑”π“¬§à“§«“¡ —¡æ—π∏å¢Õßμ—«·ª√Õ‘ √–π—ÈπÊ ‚¥¬°“√§”π«≥

μ“¡«‘∏’¢Õß SPSS procedure ‚¥¬„™â‚ª√·°√¡ ∂‘μ‘ SPSS

version 12.0 ·≈–§à“°“√§”π«≥∑“ß ∂‘μ‘∑—ÈßÀ¡¥®–¡’§à“

π—¬ ”§—≠§«“¡·μ°μà“ß∑“ß ∂‘μ‘ (P < 0.05)
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º≈°“√∑¥≈Õß

®“°μ“√“ß∑’Ë  1 · ¥ßÕß§åª√–°Õ∫∑“ß‚¿™π–

(‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß) ¢ÕßÀ≠â“®”π«π 6 ™π‘¥ ª√–°Õ∫

‰ª¥â«¬ À≠â“¢π (»“≈“¬“) À≠â“·æß‚°≈“‡°√¥‡Õ À≠â“À«“¬

À≠â“·Àâ«À¡Ÿ À≠â“·æ√° ·≈–À≠â“§“ æ∫«à“ §à“«—μ∂ÿ·Àâß®–

æ∫¡“°∑’Ë ÿ¥„πÀ≠â“·æ√°´÷Ëß¡’§à“‡∑à“°—∫ 92.73 ‡ªÕ√å‡´Áπμå

¢Õß«—μ∂ÿ·Àâß ·μàæ∫πâÕ¬∑’Ë ÿ¥„πÀ≠â“À«“¬ ´÷Ëß¡’§à“‡∑à“°—∫

88.30 ‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß  à«π„πÀ≠â“·Àâ«À¡Ÿ¡’§à“

‚ª√μ’πÀ¬“∫¡“°∑’Ë ÿ¥·μà°≈—∫πâÕ¬∑’Ë ÿ¥„πÀ≠â“§“ ÷́Ëß¡’§à“

‡∑à“°—∫ 14.60 ·≈– 4.85 ‡ªÕ√å‡ Á́πμå¢Õß«—μ∂ÿ·Àâß μ“¡≈”¥—∫

§à“‰¢¡—πÀ¬“∫®–æ∫¡“°∑’Ë ÿ¥„πÀ≠â“¢π (»“≈“¬“) ·μà°≈—∫

æ∫πâÕ¬∑’Ë ÿ¥„πÀ≠â“·æ√° ÷́Ëß¡’§à“‡∑à“°—∫ 2.46 ·≈– 0.86

‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß μ“¡≈”¥—∫ „πÀ≠â“§“¡’§à“‡¬◊ËÕ„¬À¬“∫

‡∑à“°—∫ 35.50 ‡ªÕ√å‡ Á́πμå¢Õß«—μ∂ÿ·Àâß ÷́Ëßæ∫«à“¡’§à“¡“°∑’Ë ÿ¥

·μà„πÀ≠â“ ·Àâ«À¡Ÿ°≈—∫æ∫«à“¡’§à“‡∑à“°—∫ 20.50 ‡ªÕ√å‡´Áπμå

¢Õß«—μ∂ÿ·Àâß´÷Ëßæ∫«à“¡’§à“πâÕ¬∑’Ë ÿ¥  à«π‡∂â“®–æ∫¡“°∑’Ë ÿ¥

„πÀ≠â“·æ√°·μàæ∫πâÕ¬∑’Ë ÿ¥„πÀ≠â“§“ ÷́Ëß¡’§à“‡∑à“°—∫ 14.00

·≈– 5.52 ‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâßμ“¡≈”¥—∫  à«π‚´‡¥’¬¡

§≈Õ‰√¥å®–æ∫¡“°∑’Ë ÿ¥„πÀ≠â“·Àâ«À¡Ÿ´÷Ëß¡’§à“‡∑à“°—∫ 3.75

‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß ·μà°≈—∫æ∫πâÕ¬∑’Ë ÿ¥„πÀ≠â“§“´÷Ëß¡’

§à“‡∑à“°—∫ 0.16 ‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß  à«πÀ≠â“·æß‚°≈“

‡°√¥‡Õ æ∫·§≈‡´’¬¡¡“°∑’Ë ÿ¥´÷Ëß¡’‡∑à“°—∫ 0.90 ‡ªÕ√å‡´Áπμå¢Õß

«—μ∂ÿ·Àâß ·μàæ∫πâÕ¬∑’Ë ÿ¥„πÀ≠â“À«“¬‡∑à“°—∫ 0.30 ‡ªÕ√å‡´Áπμå

¢Õß«—μ∂ÿ·Àâß øÕ øÕ√— ®–æ∫¡“°∑’Ë ÿ¥„πÀ≠â“·Àâ«À¡Ÿ·μà

æ∫πâÕ¬∑’Ë ÿ¥„πÀ≠â“·æß‚°≈“‡°√¥‡Õ´÷Ëß¡’§à“‡∑à“°—∫ 0.45 ·≈–

0.10 ‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß μ“¡≈”¥—∫ „πÀ≠â“·æß‚°≈“

‡°√¥‡Õ ®–æ∫«à“¡’ª√‘¡“≥ÕÕ°´“‡≈∑¡“°∑’Ë ÿ¥ ´÷Ëß¡’§à“‡∑à“°—∫

3.02 ‡ªÕ√å‡ Á́πμå¢Õß«—μ∂ÿ·Àâß ·μà°≈—∫æ∫πâÕ¬∑’Ë ÿ¥‡æ’¬ß

0.90 ‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß„πÀ≠â“§“

§à“ —ß‡°μ À≠â“¢π
1

À≠â“·æß‚°≈“ À≠â“À«“¬
3

À≠â“·Àâ«À¡Ÿ
4

À≠â“·æ√°
5

À≠â“§“
6

(»“≈“¬“) ‡°√¥‡Õ
2

«—μ∂ÿ·Àâß 90.14 91.35 88.30 89.00 92.73 90.00

‚ª√μ’πÀ¬“∫ 14.30 7.93 7.46 14.60 8.50 4.85

‰¢¡—πÀ¬“∫ 2.46 1.84 1.20 1.60 0.86 1.08

‡¬◊ËÕ„¬À¬“∫ 24.50 28.10 24.70 20.50 21.10 35.50

‡∂â“ 9.84 6.31 8.05 13.10 14.00 5.52

‚´‡¥’¬¡§≈Õ‰√¥å 1.96 0.62 0.70 3.75 0.34 0.16

·§≈‡´’¬¡ 0.39 0.90 0.30 0.83 0.58 0.44

øÕ øÕ√—  0.29 0.10 0.37 0.45 0.36 0.18

ÕÕ°´“‡≈∑ 2.92 3.02 1.62 1.04 1.32 0.90

*‰¡à· ¥ß§à“∑“ß·μ°μà“ß∑“ß ∂‘μ‘ ‡π◊ËÕß®“°§à“‡©≈’Ë¬‰¥â®“°°“√√«¡μ—«Õ¬à“ß (pooled sample)
1À≠â“¢π (Brachiaria multica)
2À≠â“·æß‚°≈“ (Digitaria decumbens)
3À≠â“À«“¬ (Ischaemum aristatum)
4À≠â“·Àâ«À¡Ÿ (Cyperus rotundus L.)
5À≠â“·æ√° (Cynodon dactylon L. Pers.)
6À≠â“§“ (Imperata cylindrical Beauv.)

μ“√“ß∑’Ë 1  · ¥ßÕß§åª√–°Õ∫∑“ß‚¿™π– (‡ªÕ√å‡ Á́πμå¢Õß«—μ∂ÿ·Àâß) ¢ÕßÀ≠â“®”π«π 6 ™π‘¥*
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®“°μ“√“ß∑’Ë 2 · ¥ß°“√‡ª√’¬∫‡∑’¬∫Õß§åª√–°Õ∫∑“ß

‚¿™π–(‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß) ¢ÕßÀ≠â“·æß‚°≈“‡°√¥∫’

·≈–À≠â“¢π (ª“°™àÕß) ∑’Ë„™â‡ªìπÕ“À“√À¬“∫„πø“√å¡ ° ·≈–

ø“√å¡ ¢ ‡¡◊ËÕæ‘®“√≥“§à“‚ª√μ’πÀ¬“∫ (‡ªÕ√å‡ Á́πμå¢Õß«—μ∂ÿ·Àâß)

√–À«à“ßÀ≠â“·æß‚°≈“‡°√¥∫’°—∫À≠â“¢π (ª“°™àÕß) ¡’§à“‡©≈’Ë¬

‡∑à“°—∫ 5.03 ·≈– 7.75 μ“¡≈”¥—∫  à«π§à“ÕÕ°´“‡≈∑

(‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß) ¡’§à“‡©≈’Ë¬‡∑à“°—∫ 1.53 ·≈– 2.02

μ“¡≈”¥—∫ ´÷Ëßæ∫«à“∑—Èß§à“‚ª√μ’πÀ¬“∫·≈–§à“ÕÕ°´“‡≈∑

√–À«à“ßÀ≠â“ 2 ™π‘¥ ¡’§«“¡·μ°μà“ß∑“ß ∂‘μ‘ (P < 0.05)

·μà‡¡◊ËÕæ‘®“√≥“§à“‡∂â“ (‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß) ¢ÕßÀ≠â“

·æß‚°≈“‡°√¥∫’°—∫À≠â“¢π (ª“°™àÕß) ¡’§à“‡©≈’Ë¬‡∑à“°—∫ 8.81

·≈– 10.73 μ“¡≈”¥—∫ ‡™àπ‡¥’¬«°—∫§à“‚´‡¥’¬¡§≈Õ‰√¥å

(‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß) √–À«à“ßÀ≠â“∑—Èß 2 ™π‘¥¡’§à“‡©≈’Ë¬

‡∑à“°—∫ 0.46 ·≈– 1.81 μ“¡≈”¥—∫ ´÷Ëßæ∫«à“∑—Èß§à“‡∂â“·≈–§à“

‚´‡¥’¬¡§≈Õ‰√¥å ¡’§«“¡·μ°μà“ß∑“ß ∂‘μ‘ (P < 0.01)

μ“√“ß∑’Ë 3 · ¥ß§«“¡ —¡æ—π∏å¢Õß à«πª√–°Õ∫∑“ß

‚¿™π– (‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß) ¢ÕßÀ≠â“æ∫«à“√–¥—∫¢Õß

‚ª√μ’πÀ¬“∫¡’§«“¡ —¡æ—π∏å‡™‘ß∫«° (Pearson correlation

coefficient = 0.569, P < 0.05) °—∫√–¥—∫¢Õß‰¢¡—πÀ¬“∫

·≈–¬—ß¡’§«“¡ —¡æ—π∏å‡™‘ß∫«° (Pearson correlation coefficient

= 0.729, P < 0.01) °—∫√–¥—∫¢Õß‚´‡¥’¬¡§≈Õ‰√¥å ·μà¡’§«“¡

 —¡æ—π∏å‡™‘ß≈∫ (Pearson correlation coefficient = -0.707,

P < 0.01) °—∫√–¥—∫¢Õß‡¬◊ËÕ„¬À¬“∫ ´÷Ëß∂â“À≠â“∑’Ë„Àâ¡â“°‘π

¡’√–¥—∫¢Õß‚ª√μ’πÀ¬“∫ Ÿß®– àßº≈„Àâ√–¥—∫¢Õß‰¢¡—πÀ¬“∫

·≈–‚´‡¥’¬¡§≈Õ‰√¥å Ÿß¢÷Èπ ·μà„π∑“ß°≈—∫°—π®– àßº≈„Àâ

√–¥—∫¢Õß‡¬◊ËÕ„¬À¬“∫≈¥≈ß √–¥—∫¢Õß‡¬◊ËÕ„¬À¬“∫¡’§«“¡

 —¡æ—π∏å‡™‘ß≈∫ (Pearson correlation coefficient = -0.507,

P < 0.05) °—∫√–¥—∫¢Õß‡∂â“  ·≈–¡’§«“¡ —¡æ—π∏å‡™‘ß≈∫ (Pearson

correlation coefficient = -0.638, P < 0.05) °—∫√–¥—∫¢Õß

øÕ øÕ√— „πÀ≠â“ ∂â“À≠â“∑’Ë¡â“°‘π¡’√–¥—∫¢Õß‡¬◊ËÕ„¬ Ÿß®– àß

º≈„Àâ√–¥—∫¢Õß‡∂â“·≈–√–¥—∫¢ÕßøÕ øÕ√— ≈¥≈ß √–¥—∫¢Õß

‡∂â“¡’§«“¡ —¡æ—π∏å‡™‘ß∫«° (Pearson correlation coefficient =

0.573, P < 0.05) °—∫√–¥—∫¢Õß‚´‡¥’¬¡§≈Õ‰√¥å ·≈–¡’§«“¡

 —¡æ—π∏å‡™‘ß∫«° (Pearson correlation coefficient = 0.751,

P < 0.01) °—∫√–¥—∫¢ÕßøÕ øÕ√—  ´÷Ëß∂â“À≠â“∑’Ë„Àâ¡â“°‘π¡’

√–¥—∫¢Õß‡∂â“∑’Ë Ÿß®– àßº≈„Àâ√–¥—∫¢Õß‚´‡¥’¬¡§≈Õ‰√¥å·≈–

√–¥—∫¢ÕßøÕ øÕ√—  Ÿß¢÷Èπ¥â«¬  à«π√–¥—∫¢ÕßÕÕ°´“‡≈∑

¡’§«“¡ —¡æ—π∏å‡™‘ß∫«° (Pearson correlation coefficient =

0.711, P < 0.01) °—∫√–¥—∫¢Õß‰¢¡—πÀ¬“∫„πÀ≠â“ ·μà¡’§«“¡

 —¡æ—π∏å‡™‘ß≈∫ (Pearson correlation coefficient = -0.546,

P < 0.05) °—∫√–¥—∫¢ÕßøÕ øÕ√— „πÀ≠â“ ́ ÷Ëß∂â“À≠â“∑’Ë¡â“°‘π

¡’√–¥—∫¢Õß‰¢¡—πÀ¬“∫∑’Ë Ÿß¢÷Èπ·≈–¡’√–¥—∫¢ÕßøÕ øÕ√— 

≈¥≈ß ®– àßº≈„Àâ√–¥—∫¢ÕßÕÕ°´“‡≈∑„πÀ≠â“ Ÿß¢÷Èπ

μ“√“ß· ¥ß°“√‡ª√’¬∫‡∑’¬∫§à“§«“¡·μ°μà“ß¢Õß√–¥—∫

§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡·≈–øÕ øÕ√— „π°√–· ‡≈◊Õ¥°—∫

ª√‘¡“≥°“√°‘π‰¥â∑—ÈßÀ¡¥¢Õß¡â“ø“√å¡ ° ·≈–ø“√å¡ ¢ æ∫«à“

§à“ —ß‡°μ À≠â“·æß‚°≈“‡°√¥∫’ À≠â“¢πª“°™àÕß Pooled SEM P-Value

(ø“√å¡ °) (ø“√å¡ ¢)

«—μ∂ÿ·Àâß 92.65 90.38 0.745 0.133

‚ª√μ’πÀ¬“∫ 5.03 7.75 0.631 0.015

‰¢¡—πÀ¬“∫ 1.37 1.34 0.046 0.753

‡¬◊ËÕ„¬À¬“∫ 30.65 30.30 0.518 0.763

‡∂â“ 8.81 10.73 0.374 0.000

‚´‡¥’¬¡§≈Õ‰√¥å 0.46 1.81 0.272 0.001

·§≈‡´’¬¡ 0.36 0.38 0.032 0.699

øÕ øÕ√—  0.25 0.26 0.011 0.599

ÕÕ°´“‡≈∑ 1.53 2.02 0.112 0.012

*§à“‡©≈’Ë¬·μà≈–§à“§”π«≥¡“®“°®”π«πμ—«Õ¬à“ß‡∑à“°—∫ 4

Pooled SEM = Pooled standard error of mean

μ“√“ß∑’Ë 2 · ¥ß°“√‡ª√’¬∫‡∑’¬∫Õß§åª√–°Õ∫∑“ß‚¿™π– (‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß) ¢ÕßÀ≠â“·æß‚°≈“‡°√¥∫’·≈–À≠â“¢πª“°™àÕß

∑’Ë„™â‡ªìπÕ“À“√À¬“∫„πø“√å¡ ° ·≈–ø“√å¡ ¢*



46 Journal of Applied Animal Science Vol. 1 No. 1 January-April 2008
μ
“√

“ß
∑

’Ë 3
  
· 

¥ß
§«

“¡
 
—¡æ

—π
∏åÕ

ß§
åª
√–

°Õ
∫
∑
“ß

‚¿
™π

–·
≈–

ÕÕ
°´

“‡
≈∑

¢Õ
ßÀ

≠
â“ 

(‡ª
Õ√

å‡´
Áπ
μå¢

Õß
«—μ

∂ÿ·
À
âß)

* C
or
re
la
tio

n 
is
 s
ig
ni
fic

an
t 
at
 t
he

 0
.0

5 
le
ve

l; 
 **

Co
rr
el
at
io
n 

is
 s
ig
ni
fic

an
t 
at
 t
he

 0
.0

1 
le
ve

l; 
al
l 
va

lu
es
 d

er
iv
ed

 f
ro
m
 n

 =
15

.

It
em

s
C

or
re

la
ti

on
  c

oe
ff

ic
ie

nt
D

M
C

P
F

at
F

ib
er

A
sh

N
aC

I
C

a
P

O
xa

la
te

D
M

Pe
ar

so
n 

C
or

re
la

tio
n

1

Si
g.

 (
2-

ta
ile

d)
.

C
P

Pe
ar

so
n 

C
or

re
la

tio
n

-.
38

6
1

Si
g.

 (
2-

ta
ile

d)
.1

55
.

F
at

Pe
ar

so
n 

C
or

re
la

tio
n

-.
13

9
.5

69
*

1

Si
g.

 (
2-

ta
ile

d)
.6

21
.0

28
.

F
ib

er
Pe

ar
so

n 
C

or
re

la
tio

n
.3

00
-.

70
7**

-2
31

1

Si
g.

 (
2-

ta
ile

d)
.2

78
.0

03
.4

08
.

A
sh

Pe
ar

so
n 

C
or

re
la

tio
n

-.
01

6
.4

71
-.

20
7

-.
50

7*
1

Si
g.

 (
2-

ta
ile

d)
.9

56
.0

76
.4

59
.0

27
.

N
aC

I
Pe

ar
so

n 
C

or
re

la
tio

n
-.

36
5

.7
29

**
.2

74
-.

37
3

.5
73

*
1

Si
g.

 (
2-

ta
ile

d)
.1

80
.0

02
.3

24
.1

71
.0

26
.

C
a

Pe
ar

so
n 

C
or

re
la

tio
n

-.
08

5
.3

14
.3

97
-.

42
2

-.
09

7
.1

27
1

Si
g.

 (
2-

ta
ile

d)
.7

64
.2

55
.1

43
.1

17
.7

32
.6

52
.

P
Pe

ar
so

n 
C

or
re

la
tio

n
-.

32
1

.4
35

-.
18

0
-.

63
8*

.7
51

**
.4

79
-.

15
3

1

Si
g.

 (
2-

ta
ile

d)
.2

43
.1

05
.5

22
.0

11
.0

01
.0

71
.5

87
.

O
xa

la
te

Pe
ar

so
n 

C
or

re
la

tio
n

-.
03

6
.3

00
.7

11
**

-.
05

5
-2

84
.0

11
.3

01
-.

54
6*

1

Si
g.

 (
2-

ta
ile

d)
.9

00
.2

77
.0

03
.8

46
.3

05
.9

68
.2

76
.0

35
.



Journal of Applied Animal Science Vol. 1 No. 1 January-April 2008 47
μ
“√

“ß
∑

’Ë 4
  

· 
¥ß

°“
√‡
ª
√ ’¬

∫
‡∑

’¬∫
§à“

§«
“¡

·μ
°μ

à“ß
√–

¥ —∫
§«

“¡
‡¢

â¡¢
âπ
¢Õ

ß·
§≈

‡´
’¬¡

·≈
–ø

Õ 
ø
Õ√

— „
π
°√

–·
 ‡

≈◊Õ
¥°

—∫
ª
√‘¡

“≥
°“

√°
‘π
‰¥

â∑
—ÈßÀ

¡¥
¢Õ

ß¡
â“ø

“√
å¡ 

° 
·≈

–ø
“√

å¡ 
¢

§
à“ 

—ß
‡°

μ
ø

“√
å°
 °

ø
“√

å¡
 ¢

P
o
o
le

d
 S

E
M

P
-v

a
lu

e

√
–
¥
—∫

§
«
“¡

‡¢
â¡
¢
âπ

¢
Õ
ß
·
√
à∏
“μ

ÿ„π
‡≈

◊Õ
¥
 (

¡
‘≈
≈
‘‚¡

≈
“√

å)

·
§
≈
‡´

’Ë¬
¡

3.
37

3.
39

0.
07

7
0.

48
7

ø
Õ
 
ø

Õ
√
— 

1.
14

0.
77

0.
13

3
0.

00
0

ª
√
‘¡
“≥

°
“√

°
‘π

‰¥
â∑

—Èß
À

¡
¥
¢
Õ
ß
«
—μ
∂
ÿ·
À

âß
 (

%
¢
Õ
ß
π

È”À
π

—°
μ
—«
)

«
—μ
∂
ÿ·
À

âß
2.

28
1.

68
0.

00
6

0.
00

0

‚ª
√
μ
’π

À
¬
“∫

0.
27

0.
19

0.
00

6
0.

00
0

‰¢
¡
—π

À
¬
“∫

0.
07

0.
05

0.
00

2
0.

00
0

‡¬
◊ËÕ
„¬

À
¬
“∫

0.
33

0.
20

0.
01

2
0.

00
0

‡∂
â“

0.
18

0.
12

0.
00

5
0.

00
0

‚´
‡¥

’¬
¡
§
≈
Õ
‰√

¥
å

0.
03

0.
01

0.
00

1
0.

00
0

·
§
≈
‡´

’¬
¡

0.
11

0.
01

0.
00

9
0.

00
0

ø
Õ
 
ø

Õ
√
— 

0.
02

0.
01

0.
00

1
0.

00
0

Õ
Õ
°
´

“‡
≈
∑

0.
02

0.
01

0.
00

1
0.

00
0



48 Journal of Applied Animal Science Vol. 1 No. 1 January-April 2008

ø“√å¡ ° ·≈–ø“√å¡ ¢ ¡’√–¥—∫·§≈‡ ’́¬¡„πæ≈“ ¡“‰¡à·μ°μà“ß°—π

·μà√–¥—∫øÕ øÕ√— „πæ≈“ ¡“ø“√å¡ ¢ μË”°«à“ø“√å¡ ° ·≈–

Õ¬Ÿà „π√–¥—∫°“√‡°‘¥¿“«–øÕ øÕ√— „π°√–· ‡≈◊Õ¥μË”

(hypophosphatemia)  à«πª√‘¡“≥°“√°‘π‰¥â∑—ÈßÀ¡¥¢Õß«—μ∂ÿ·Àâß

‚ª√μ’πÀ¬“∫ ‰¢¡—πÀ¬“∫ ‡¬◊ËÕ„¬À¬“∫ ‡∂â“ ‚´‡¥’¬¡§≈Õ‰√¥å

·§≈‡´’¬¡ øÕ øÕ√— ·≈–ÕÕ°´“‡≈∑∑’Ë§‘¥‡ªìπ‡ªÕ√å‡´Áπμå

¢ÕßπÈ”Àπ—°μ—«¢Õß∑—Èß 2 ø“√å¡¡’§«“¡·μ°μà“ß°—π∑“ß ∂‘μ‘

Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß ¥—ß· ¥ß„πμ“√“ß∑’Ë 4

«‘®“√≥åº≈°“√∑¥≈Õß

®“°°“√»÷°…“‡ª√’¬∫‡∑’¬∫Õß§åª√–°Õ∫∑“ß‚¿™π–¢Õß

À≠â“·«¥≈âÕ¡™π‘¥μà“ßÊ ‰¡à “¡“√∂· ¥ß§à“§«“¡·μ°μà“ß

∑“ß ∂‘μ‘‰¥â ‡π◊ËÕß®“°μ—«Õ¬à“ßÀ≠â“·μà≈–™π‘¥∑’Ë‡°Á∫¡“«‘‡§√“–Àå

¡’°“√√«¡μ—«Õ¬à“ß°àÕπ∑”°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‚¿™π–

ºŸâ«‘®—¬®÷ß‡°Á∫À≠â“¡“‡æ◊ËÕ«‘‡§√“–ÀåÀ“Õß§åª√–°Õ∫∑“ß‚¿™π–

(‡ªÕ√å‡´Áπμå¢Õß«—μ∂ÿ·Àâß) ‡æ◊ËÕ‡°Á∫‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π ‡π◊ËÕß®“°

À≠â“‡À≈à“π’È ‡ªìπÀ≠â“∑’Ëæ∫‰¥â„π ‘Ëß·«¥≈âÕ¡∑’Ë¡â“Õ“»—¬Õ¬Ÿà

·≈–¡â“Õ“®°‘πÀ≠â“‡À≈à“π’È‡¢â“‰ª ÷́Ëß∂â“‡√“∑√“∫«à“À≠â“™π‘¥„¥

∑’Ë¡’ª√‘¡“≥ÕÕ°´“‡≈∑ Ÿß À√◊Õ¡’§ÿ≥§à“¢ÕßÕß§åª√–°Õ∫∑“ß

‚¿™π–μË” °Á§«√À≈’°‡≈’Ë¬ß‰¡àπ”À≠â“™π‘¥π—Èπ„Àâ¡â“°‘π À√◊Õ

Õ“®°”®—¥À≠â“™π‘¥π—ÈπÕÕ°®“° ‘Ëß·«¥≈âÕ¡∑’Ë¡â“Õ¬Ÿà ∑—Èßπ’È

§«“¡μâÕß°“√ª√‘¡“≥‚ª√μ’πÀ¬“∫ ·§≈‡´’¬¡ ·≈–øÕ øÕ√— 

¢Õß·¡à¡â“„π™à«ß 9 ‡¥◊Õπ·√°¢Õß°“√μ—Èß∑âÕß∑’Ë·π–π”‡∑à“°—∫

8 ‡ªÕ√å‡´Áπμå 0.25 ‡ªÕ√å‡ Á́πμå ·≈– 0.20 ‡ªÕ√å‡ Á́πμå ¢Õß

«—μ∂ÿ·Àâß μ“¡≈”¥—∫ (NRC, 1989) ¥—ßπ—Èπ∂â“æ‘®“√≥“®“°

Õß§åª√–°Õ∫∑“ß‚¿™π–„πÀ≠â“™π‘¥μà“ßÊ æ∫«à“ À≠â“

·æß‚°≈“‡°√¥‡Õ À≠â“À«“¬ ·≈–À≠â“§“ ¡’ª√‘¡“≥‚ª√μ’π

À¬“∫πâÕ¬°«à“§«“¡μâÕß°“√¢Õß·¡à¡â“ πÕ°®“°π’È¬—ßæ∫«à“

ª√‘¡“≥øÕ øÕ√— „πÀ≠â“·æß‚°≈“‡°√¥‡Õ·≈–À≠â“§“ °Á¡’

ª√‘¡“≥πâÕ¬°«à“§«“¡μâÕß°“√‡™àπ°—π ¥—ßπ—Èπ„π°“√„ÀâÕ“À“√

·¡à¡â“Õÿâ¡∑âÕß®”‡ªìπμâÕß¡’°“√„ÀâÕ“À“√¢âπ·≈–·√à∏“μÿ‡ √‘¡

®“°º≈°“√∑¥≈Õß»÷°…“ºŸâ«‘®—¬∑”°“√‡ª√’¬∫‡∑’¬∫

Õß§åª√–°Õ∫∑“ß‚¿™π–¢ÕßÀ≠â“·æß‚°≈“‡°√¥∫’°—∫À≠â“

¢π(ª“°™àÕß) ‡π◊ËÕß®“°À≠â“ 2 ™π‘¥π’È‡ªìπÀ≠â“∑’Ë„Àâ¡â“°‘π„π

ø“√å¡ ° ·≈–ø“√å¡ ¢ μ“¡≈”¥—∫ ‚¥¬æ∫«à“¡’§à“‡©≈’Ë¬‚ª√μ’π

À¬“∫·≈–§à“‡©≈’Ë¬ÕÕ°´“‡≈∑„πÀ≠â“¢π (ª“°™àÕß) °—∫À≠â“

·æß‚°≈“‡°√¥∫’¡’§«“¡·μ°μà“ß∑“ß ∂‘μ‘ (P < 0.05)  à«π§à“

‡©≈’Ë¬‡∂â“·≈–§à“‡©≈’Ë¬‚´‡¥’¬¡§≈Õ‰√¥å„πÀ≠â“∑—Èß 2 ™π‘¥¡’

§«“¡·μ°μà“ß°—π∑“ß ∂‘μ‘  (P < 0.01) ÷́ËßÀ≠â“¢π (ª“°™àÕß)

¡’§à“‡©≈’Ë¬‚ª√μ’πÀ¬“∫ ÕÕ°´“‡≈∑ §à“‡∂â“ ·≈–‚´‡¥’¬¡§≈Õ

‰√¥å¡“°°«à“·æß‚°≈“‡°√¥∫’ À“°æ‘®“√≥“À≠â“„Àâ¡â“°‘π°Á

§«√‡≈◊Õ°À≠â“¢π (ª“°™àÕß) ‡π◊ËÕß®“°¡’√“§“∂Ÿ°·≈–¡’

Õß§åª√–°Õ∫∑“ß‚¿™π–¡“°°«à“·μà∑—Èßπ’ÈÀ≠â“¢π (ª“°™àÕß) ¡’

§à“ÕÕ°´“‡≈∑¡“°°«à“À≠â“·æß‚°≈“‡°√¥∫’¥—ßπ—Èπ®÷ß§«√

‡ √‘¡·√à∏“μÿ·§≈‡ ’́¬¡≈ß„πÕ“À“√¥â«¬‡æ◊ËÕªÑÕß°—π°“√‡°‘¥

¿“«–√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡ ’́¬¡„π°√–· ‡≈◊Õ¥μË”°«à“

ª°μ‘ ·≈–‡¡◊ËÕæ‘®“√≥“ —¥ à«π·§≈‡´’¬¡μàÕøÕ øÕ√— „πÀ≠â“

·æß‚°≈“‡°√¥∫’·≈–À≠â“¢π(ª“°™àÕß) æ∫«à“¡’§à“‡∑à“°—∫ 1

μàÕ 1.44 ·≈– 1 μàÕ 1.46 μ“¡≈”¥—∫ ´÷Ëß®–‡ÀÁπ«à“ —¥ à«ππ’È

¡’§«“¡‰¡à‡À¡“– ¡ ‚¥¬ —¥ à«π·§≈‡ ’́¬¡μàÕøÕ øÕ√— ∑’Ë

‡À¡“– ¡μ“¡∑’Ë NRC (1989) ·π–π”§◊Õ 2 μàÕ 1 ·μà∑—Èßπ’È®“°

μ“√“ß∑’Ë 4 ®–‡ÀÁπ«à“ —¥ à«πª√‘¡“≥°“√°‘π‰¥â¢Õß·§≈‡ ’́¬¡

μàÕøÕ øÕ√— ¢Õßø“√å¡ ° ·≈–ø“√å¡ ¢ ¡’§à“‡∑à“°—∫ 5 μàÕ 1

·≈–1 μàÕ 1 μ“¡≈”¥—∫ ∑—Èßπ’È‡π◊ËÕß®“°ø“√å¡ ° ¡’°“√‡ √‘¡

premix ≈ß„πÕ“À“√¢âπ®÷ß∑”„Àâ —¥ à«π¢Õßª√‘¡“≥°“√°‘π‰¥â

¢Õß·§≈‡´’¬¡μàÕøÕ øÕ√—  Ÿß°«à“μ“¡∑’Ë NRC (1989)

·π–π”

®“°√“¬ß“π¢Õß Mckenzie ·≈– Lewis (1998) æ∫

«à“ª√‘¡“≥ÕÕ°´“‡≈∑ Ÿß°«à“ 0.5 ‡ªÕ√å‡ Á́πμå¢Õß«—μ∂ÿ·Àâß

À√◊Õ —¥ à«π·§≈‡ ’́¬¡μàÕÕÕ°´“‡≈∑∑’ËπâÕ¬°«à“ 0.5 μàÕ 1

 “¡“√∂‡Àπ’Ë ¬«π”„Àâ ‡°‘¥¿“«–√–¥—∫§«“¡‡¢â¡¢âπ¢Õß

·§≈‡´’¬¡„π°√–· ‡≈◊Õ¥μË”°«à“ª°μ‘‰¥â (Mckenzie et al.

1988; Lewis 1996) ·μà®“°°“√»÷°…“„π§√—Èßπ’Èæ∫«à“À≠â“¢π

(ª“°™àÕß) À≠â“·æß‚°≈“‡°√¥∫’ À≠â“·æß‚°≈“‡°√¥‡Õ À≠â“

¢π (»“≈“¬“) À≠â“À«“¬ À≠â“·æ√° ·≈–À≠â“§“ ¡’ —¥ à«π

·§≈‡´’¬¡μàÕÕÕ°´“‡≈∑‡∑à“°—∫ 0.18 μàÕ 1  0.20 μàÕ 1 0.29

μàÕ 1 0.13 μàÕ 1 0.18 μàÕ 1 0.43 μàÕ 1 ·≈– 0.48 μàÕ 1

μ“¡≈”¥—∫ ·μà‰¡à “¡“√∂‡Àπ’Ë¬«π”„Àâ‡°‘¥¿“«–√–¥—∫§«“¡

‡¢â¡¢âπ¢Õß·§≈‡´’¬¡„π°√–· ‡≈◊Õ¥μË”‰¥â

º≈°“√‡ª√’¬∫‡∑’¬∫§à“§«“¡·μ°μà“ß¢Õß√–¥—∫§«“¡

‡¢â¡¢âπ¢Õß·§≈‡´’¬¡·≈–øÕ øÕ√— „π°√–· ‡≈◊Õ¥°—∫

ª√‘¡“≥°“√°‘π‰¥â∑—ÈßÀ¡¥¢ÕßÕß§åª√–°Õ∫∑“ß‚¿™π–¢Õß

¡â“ø“√å¡ ° ·≈–ø“√å¡ ¢ æ∫«à“√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡

„π°√–· ‡≈◊Õ¥¢Õß¡â“ø“√å¡ ° °—∫¡â“ø“√å¡ ¢  ¡’§à“‰¡à·μ°μà“ß

°—π ∑—Èßπ’È‡æ√“–§à“ÕÕ°´“‡≈∑√«¡∑’Ë¡â“°‘π‰¥â¡’§«“¡ —¡æ—π∏å

‡™‘ß≈∫ (Pearson correlation coefficient = -0.15, P = 0.443)

°—∫√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡„π°√–· ‡≈◊Õ¥Õ¬à“ß

‰¡à¡’π—¬ ”§—≠∑“ß ∂‘μ‘‚¥¬ª√‘¡“≥°“√°‘π‰¥â¢ÕßÕÕ°´“‡≈∑

∑’Ë‡æ‘Ë¡¢÷Èπ‰¡à “¡“√∂∑”„Àâ√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡„π

°√–· ‡≈◊Õ¥≈¥≈ß‰¥â ·≈–‡¡◊ËÕæ‘®“√≥“ —¥ à«π¢Õß·§≈‡´’¬¡
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μàÕÕÕ°´“‡≈∑„πÀ≠â“·æß‚°≈“‡°√¥∫’°—∫À≠â“¢π (ª“°™àÕß)

´÷Ëß¡’§à“‡∑à“°—∫ 0.20 μàÕ 1 ·≈– 0.18 μàÕ 1 μ“¡≈”¥—∫ ´÷Ëß

μ“¡√“¬ß“π¢Õß Mckenzie et al. (1981) æ∫«à“ —¥ à«π¢Õß

·§≈‡´’¬¡μàÕÕÕ°´“‡≈∑∑’ËπâÕ¬°«à“ 0.5 μàÕ 1 „πÀ≠â“∑’Ë¡â“°‘π

‚¥¬‰¡à¡’°“√„ÀâÕ“À“√¢âπ·≈–·√à∏“μÿ‡ √‘¡ “¡“√∂‡Àπ’Ë¬«π”

„Àâ‡°‘¥¿“«–√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡ ’́¬¡„π°√–· ‡≈◊Õ¥

μË”°«à“ª°μ‘‰¥â ·≈–ª√‘¡“≥°“√°‘π‰¥â¢Õß·§≈‡´’¬¡¢Õß·¡à¡â“

ø“√å¡ ° ¡“°°«à“ø“√å¡ ¢ ·μàæ∫«à“√–¥—∫§«“¡‡¢â¡¢âπ¢Õß

·§≈‡ ’́¬¡„π°√–· ‡≈◊Õ¥¢Õß∑—Èßø“√å¡ ° ·≈–ø“√å¡ ¢ ‰¡à¡’

§«“¡·μ°μà“ß°—π ∑—Èßπ’È “¡“√∂Õ∏‘∫“¬‰¥â«à“ ‡π◊ËÕß®“°ø“√å¡ °

¡’°“√„ÀâÕ“À“√¢âπ·≈–‡ √‘¡ premix ´÷Ëßø“√å¡ ¢ „ÀâÕ“À“√¢âπ

·μà‰¡à¡’°“√‡ √‘¡ premix „πÕ“À“√ ¥—ßπ—Èπ√–¥—∫§«“¡‡¢â¡¢âπ

¢Õß·§≈‡´’¬¡„π°√–· ‡≈◊Õ¥¢Õß¡â“ø“√å¡ ° §“¥«à“®–¡“®“°

·§≈‡´’¬¡„πÕ“À“√  à«π√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡„π

°√–· ‡≈◊Õ¥¢Õß¡â“ø“√å¡ ¢ §“¥«à“®–¡“®“°°“√ª√—∫ ¡¥ÿ≈

¢Õß√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡ ’́¬¡„π°√–· ‡≈◊Õ¥∑’Ë‡ªìπ

º≈¡“®“°¿“«–√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡„π°√–· 

‡≈◊Õ¥μË”∑’Ë‡°‘¥®“°°“√‰¥â√—∫·§≈‡´’¬¡‰¡à‡æ’¬ßæÕ„πÕ“À“√

¢âπ (§≥“®“√¬å¿“§«‘™“ √’√«‘∑¬“ 2536) ¥â«¬‡Àμÿπ’È À“°ø“√å¡

¢ ‰¡à¡’°“√‡ √‘¡·√à∏“μÿ„πÕ“À“√¢âπ ·¡à¡â“„πø“√å¡®÷ß¡’‚Õ°“ 

‡ ’Ë¬ß∑’Ë®–‡°‘¥‚√§§«“¡º‘¥ª°μ‘∑“ß°√–¥Ÿ° ·≈–∂â“·¡à¡â“μ—Èß

∑âÕßÕ“®∑”„Àâ‡°‘¥¿“«–√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡ ’́¬¡„π

°√–· ‡≈◊Õ¥μË”°«à“ª°μ‘ (eclampsia) À≈—ß§≈Õ¥ À√◊Õ≈Ÿ°¡â“®–

‡ ’Ë¬ßμàÕ°“√‡°‘¥‚√§ DOD ·μà∑—Èßπ’ÈÀ“°®–¬◊π¬—π«à“√–¥—∫§«“¡

‡¢â¡¢âπ¢Õß·§≈‡´’¬¡„π°√–· ‡≈◊Õ¥¢Õß¡â“∑—Èß 2 ø“√å¡

¡“®“°Õ“À“√À√◊Õ¡“®“°°“√ª√—∫ ¡¥ÿ≈¢Õß√à“ß°“¬  “¡“√∂

μ√«®À“√–¥—∫¢Õßæ“√“‰∑√Õ¬¥åŒÕ√å‚¡π√à«¡¥â«¬ ‡π◊ËÕß®“°

ŒÕ√å‚¡ππ’È®–∂Ÿ°°√–μÿâπ„ÀâÀ≈—Ëß‡¡◊ËÕ√–¥—∫§«“¡‡¢â¡¢âπ¢Õß

·§≈‡ ’́¬¡„π°√–· ‡≈◊Õ¥μË”≈ß

 à«π√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— „π°√–· 

‡≈◊Õ¥¡â“ø“√å¡ °  Ÿß°«à“¡â“ø“√å¡ ¢ ∑—Èßπ’È‡æ√“–ª√‘¡“≥°“√°‘π

‰¥â∑—ÈßÀ¡¥¢ÕßÕß§åª√–°Õ∫∑“ß‚¿™π–¡’§«“¡ —¡æ—π∏å‡™‘ß

∫«°°—∫√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— „π°√–· ‡≈◊Õ¥

‚¥¬¡’§«“¡·μ°μà“ß∑“ß ∂‘μ‘ (P < 0.05) ‚¥¬§à“ª√‘¡“≥°“√

°‘π‰¥â∑—ÈßÀ¡¥¢ÕßÕß§åª√–°Õ∫∑“ß‚¿™π–∑’Ë‡æ‘Ë¡¢÷Èπ®–∑”

„Àâ√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— „π°√–· ‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ

‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ª√–°Õ∫°—∫ø“√å¡ ° ¡’§à“

øÕ øÕ√— „πÕ“À“√∑’Ë Ÿß°«à“∑”„Àâ¡’√–¥—∫§«“¡‡¢â¡¢âπ¢Õß

øÕ øÕ√— „π°√–· ‡≈◊Õ¥∑’Ë Ÿß°«à“ ®“° —¥ à«π¢Õß·§≈‡´’¬¡

μàÕøÕ øÕ√— „πø“√å¡ ° ·≈– ø“√å¡ ¢ ¡’§à“‡∑à“°—∫ 5 μàÕ 1

·≈– 1 μàÕ 1 μ“¡≈”¥—∫ ´÷Ëß —¥ à«π∑’Ë‡À¡“– ¡√–À«à“ß

·§≈‡ ’́¬¡μàÕøÕ øÕ√— ∑’Ë¡â“°‘πμ“¡ NRC (1989) ·π–π”

‡∑à“°—∫ 2 μàÕ 1 ¥—ßπ—Èπ®–‡ÀÁπ«à“ ø“√å¡ ° „Àâ —¥ à«π¢Õß

·§≈‡ ’́¬¡μàÕøÕ øÕ√— ‰¡à‡À¡“– ¡‚¥¬¡’°“√„Àâ —¥ à«π

¢Õß·§≈‡ ’́¬¡μàÕøÕ øÕ√— ∑’Ë Ÿß‡°‘π§«“¡μâÕß°“√¢Õß

√à “ß°“¬∑”„Àâ√à “ß°“¬‰¡à “¡“√∂¥Ÿ¥´÷¡·§≈‡ ’́ ¬¡·≈–

øÕ øÕ√— ‰ª„™âª√–‚¬™πå‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ  à«π„π

ø“√å¡ ¢  —¥ à«π¢Õß·§≈‡ ’́¬¡μàÕøÕ øÕ√— πâÕ¬‡°‘π‰ª

¥—ßπ—Èπ®÷ß§«√¡’°“√‡ √‘¡ ·§≈‡´’¬¡ øÕ øÕ√—  ·≈–Õ“À“√

¢âπ¥â«¬

‡¡◊ËÕπ”§à“§«“¡‡¢â¡¢âπ¢Õß·§≈‡ ’́¬¡·≈–øÕ øÕ√— 

„π°√–· ‡≈◊Õ¥°—∫§à“ª√‘¡“≥°“√°‘π‰¥â¢Õß‚¿™π–∑—ÈßÀ¡¥

∑’Ë¡’§«“¡·μ°μà“ß°—π∑“ß ∂‘μ‘¡“§”π«≥§à“ ¡°“√∂¥∂Õ¬

∑’≈–¢—Èπ (stepwise multiple regression analysis) ‡æ◊ËÕ √â“ß

 ¡°“√∂¥∂Õ¬∑”π“¬§à“§«“¡ —¡æ—π∏å¢Õßμ—«·ª√Õ‘ √–π—Èπ

æ∫«à“ª√‘¡“≥°“√°‘π‰¥â∑—ÈßÀ¡¥¢ÕßÕß§åª√–°Õ∫∑“ß‚¿™π–

‰¡à¡’Õ‘∑∏‘æ≈μàÕ√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·§≈‡ ’́¬¡„π°√–· 

‡≈◊Õ¥ ·μàæ∫«à“ª√‘¡“≥°“√°‘π‰¥â¢ÕßøÕ øÕ√— ¡’Õ‘∑∏‘æ≈

μàÕ√–¥—∫§«“¡‡¢â¡¢ÕßøÕ øÕ√— „π°√–· ‡≈◊Õ¥ ‚¥¬¡’§à“

·μ°μà“ß∑“ß ∂‘μ‘ (P = 0.00) ‚¥¬ “¡“√∂ √â“ß ¡°“√∂¥∂Õ¬

‰¥â¥—ßπ’È Y = 0.447 + 35.285X, (R2 = 0.668, P < 0.000);

‡¡◊ËÕ Y §◊Õ §«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— „π°√–· ¥‡≈◊Õ¥ ·≈–

X §◊Õ ª√‘¡“≥°“√°‘π‰¥â¢ÕßøÕ øÕ√— „πÕ“À“√„πÀπà«¬

‡ªÕ√å‡´Áπμå¢ÕßπÈ”Àπ—°μ—«

§«“¡ —¡æ—π∏å¢Õß à«πª√–°Õ∫∑“ß‚¿™π– (‡ªÕ√å‡´Áπμå

¢Õß«—μ∂ÿ·Àâß) ¢ÕßÀ≠â“æ∫«à“√–¥—∫¢Õß‚ª√μ’πÀ¬“∫¡’§«“¡

 —¡æ—π∏å‡™‘ß∫«° (P < 0.05) °—∫√–¥—∫¢Õß‰¢¡—πÀ¬“∫·≈–¬—ß

¡’§«“¡ —¡æ—π∏å‡™‘ß∫«° (P < 0.01) °—∫√–¥—∫¢Õß‚´‡¥’¬¡

§≈Õ‰√¥å ·μà¡’§«“¡ —¡æ—π∏å‡™‘ß≈∫ (P < 0.01) °—∫√–¥—∫¢Õß

‡¬◊ËÕ„¬À¬“∫ ´÷Ëß§«“¡ —¡æ—π∏å¢Õß‚¿™π–∑—ÈßÀ¡¥¥—ß°≈à“«ª°μ‘

æ∫„πæ◊™∑’Ë¡’Õ“¬ÿπâÕ¬ ·≈–æ∫«à“ª√‘¡“≥¢ÕßÕÕ°´“‡≈∑„π

À≠â“¡’§«“¡ —¡æ—π∏å‡™‘ß∫«°°—∫‰¢¡—πÀ¬“∫ (P < 0.05) ·μà¡’

§«“¡ —¡æ—π∏å‡™‘ß≈∫°—∫·√à∏“μÿøÕ øÕ√—  (P < 0.05) „πÀ≠â“

¥—ßπ—Èπº≈°“√«‘®—¬¥—ß°≈à“« “¡“√∂™’È„Àâ‡ÀÁπ«à“°“√„ÀâÀ≠â“∑’Ë

¡’‰¢¡—π·≈–‚ª√μ’π Ÿß·μà¡’‡¬◊ËÕ„¬μË”À√◊ÕÀ≠â“∑’Ë¡’Õ“¬ÿπâÕ¬

‚¥¬‡©æ“–À≠â“∑’Ëª≈Ÿ°„π¥‘π∑’Ë¢“¥·√à∏“μÿøÕ øÕ√— ´÷Ëß®–

∑”„ÀâÀ≠â“¡’ª√‘¡“≥ÕÕ°´“‡≈∑ Ÿß ´÷ËßÕ“®‡Àπ’Ë¬«π”∑”„Àâ¡â“

¡’¿“«–√–¥—∫·§≈‡´’¬¡„π°√–· ‡≈◊Õ¥μË”‰¥â∂â“‰¡à¡’°“√‡ √‘¡

·√à∏“μÿ·§≈‡´’¬¡·≈–øÕ øÕ√— ∑’Ë‡À¡“– ¡„πÕ“À“√¢âπÀ√◊Õ

æ√’¡‘°´å ¥—ßπ—Èπº≈°“√∑¥≈Õßπ’È®÷ß “¡“√∂„™â‡ªìπæ◊Èπ∞“π∑’ËÕ“®
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