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Abstract
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Effects of protein levels in concentrate and rice straw or urea-treated rice straw
on growth performance, carcass characteristics and consumer acceptance of
meat from goat and sheep
Songklanakarin J. Sci. Technol., 2007, 29(2) :369-383

The objectives of this research were to study the effect of protein levels in concentrate and rice straw
or urea-treated rice straw on growth performance, carcass characteristics and consumer acceptance of meat
from goat and sheep. Sixteen male goats and sixteen male sheep, with the initial weight of 20-25 kg, were
randomly assigned to an individual pen and received the experimental diets. A 2x2x2 factorial experiment
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in completely randomized design (CRD) was applied with 4 replicates per treatment. The treatments were
combined by two animal species (goat and sheep), two levels of crude protein (CP) in concentrate (14 or 16%
CP) and two types of roughages (rice straw or 5% urea-treated rice straw). The diets were fed ad libitum for
each animal and the feeding trial lasted for 91 days. The results showed that average daily gain among treat-
ment groups were not significantly different (P>0.05) but that of goat and sheep receiving urea-treated rice
straw was higher (P<0.05) than those receiving rice straw (133.9 VS 110.7 g/d). Total feed intake was not
significantly different (P>0.05) across treatments. Total feed intake of sheep was higher than of goat (964.5
VS 749.9 g/d). Total feed intake of goat and sheep receiving urea-treated rice straw were higher than those
receiving rice straw (90.1.7 VS 817.4 g/d). Digestion coefficients of dry matter (DM) and nutrients were
significantly different among treatments (P<0.05). Digestion coefficients of DM, organic matter (OM) and
neutral detergent fiber (NDF) in goat having 14% CP concentrate and 5% urea-treated rice straw were the
highest (64.9, 70.3 and 66.2%, respectively). Carcass composition of all treatments were not significantly
different (P>0.05). Percentage of shank and heart in goat (29.4 and 0.63%) were higher than that in sheep
(24.6 and 0.56%); however, its skin percentage was lower than in sheep (13.87 VS 16.83%). Most wholesale
cuts of all treatments were not significantly different (P>0.05). However, percentage of neck cut, shoulder
cut and shank cut in goat (8.22, 24.07 and 7.77%, respectively) was higher than that in sheep (6.79, 21.63 and
5.68%, respectively). Percentage of loin cut and leg cut in sheep (9.64 and 33.24%) were higher than that in
goat (7.33 and 29.02%).  Carcass length, back fat thickness, shear force and loin eye area of all treatments
were not significantly different (P>0.05). Back fat thickness of sheep was higher than that of goat (0.24 VS
0.13 inch). Chemical compositions of meat were not significantly different (P>0.05) among treatments.
Moisture and protein of chevon (73.96 and 76.37%) were higher than mutton (71.61 and 70.69%). However,
fat percentage from mutton was higher than that of chevon (21.37 VS 16.29%). Consumer acceptability test
of all treatments revealed that mutton was more tender, juicier, tastier and received a higher level of accept-
ance than chevon (P<0.01). These results would be due to the unaccustomed odor of the chevon by Thai
consumers.

Key words : sheep, goat, growth performance, carcass characteristics, consumer acceptance
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‡æ»ºŸâ∑’Ë¡’πÈ”Àπ—°µ—«‡√‘Ë¡µâπÕ¬Ÿà√–À«à“ß 20-25 °° ™π‘¥≈– 16 µ—« ‡≈’È¬ß„π§Õ°¢—ß‡¥’Ë¬«¬°æ◊Èπ ∑”°“√∑¥≈Õß·∫∫ 2x2x2

·ø§∑Õ‡√’¬≈µ“¡·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å 4 ´È” ‚¥¬·∫àßÕÕ°‡ªìπ 8 °≈ÿà¡∑¥≈Õß ªí®®—¬∑’Ë»÷°…“ª√–°Õ∫

¥â«¬™π‘¥ —µ«å (·æ–·≈–·°–) √–¥—∫‚ª√µ’π„πÕ“À“√¢âπ (14 À√◊Õ 16%) ™π‘¥Õ“À“√À¬“∫ (ø“ß¢â“«À√◊Õø“ß¢â“«À¡—°

¬Ÿ‡√’¬ 5%) „Àâ —µ«å„π·µà≈–°≈ÿà¡°“√∑¥≈Õß°‘πÕ“À“√Õ¬à“ß‡µÁ¡∑’Ë  ∑”°“√‡≈’È¬ß‡ªìπ‡«≈“ 91 «—π  º≈°“√»÷°…“æ∫«à“

Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ/µ—«/«—π¢Õß —µ«å·µà≈–°≈ÿà¡∑¥≈Õß‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ·µà —µ«å„π°≈ÿà¡∑’Ë‰¥â√—∫ø“ß

¢â“«À¡—°¬Ÿ‡√’¬¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¡“°°«à“°≈ÿà¡∑’Ë‰¥â√—∫ø“ß¢â“« (133.9 VS 110.7 °√—¡/«—π) ª√‘¡“≥°“√°‘π‰¥â

∑—ÈßÀ¡¥¢Õß —µ«å·µà≈–°≈ÿà¡∑¥≈Õß‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05)  ·°–¡’ª√‘¡“≥°“√°‘π‰¥â∑—ÈßÀ¡¥¡“°°«à“·æ–

(964.5 VS 749.9 °√—¡/«—π)  —µ«å„π°≈ÿà¡∑’Ë‰¥â√—∫ø“ß¢â“«À¡—°¬Ÿ‡√’¬¡’ª√‘¡“≥°“√°‘π‰¥â∑—ÈßÀ¡¥¡“°°«à“°≈ÿà¡∑’Ë‰¥â√—∫ø“ß

¢â“« (901.7 VS 817.4 °√—¡/«—π)   —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß·≈–‚¿™π–µà“ßÊ ¢Õß —µ«å·µà≈–°≈ÿà¡°“√

∑¥≈Õß·µ°µà“ß°—π∑“ß ∂‘µ‘ (P<0.05) ·æ–∑’Ë‰¥â√—∫‚ª√µ’π∑’Ë√–¥—∫ 14% √à«¡°—∫ø“ß¢â“«À¡—°¬Ÿ‡√’¬¡’ —¡ª√– ‘∑∏‘Ï°“√

¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß Õ‘π∑√’¬«—µ∂ÿ·≈–ºπ—ß‡´≈≈å Ÿß∑’Ë ÿ¥ §◊Õ 64.9, 70.3 ·≈– 66.2% µ“¡≈”¥—∫  Õß§åª√–°Õ∫´“°
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·æ–·≈–·°–‡ªìπ —µ«å‡§’È¬«‡Õ◊ÈÕß∑’Ë‡≈’È¬ßßà“¬ ¡’¢π“¥
‰¡à „À≠à‡°‘π‰ª  “¡“√∂ª√—∫µ—«‰¥â¥’„π ¿“æ·«¥≈âÕ¡µà“ßÊ
·≈– “¡“√∂°‘πÕ“À“√‰¥â‡°◊Õ∫∑ÿ°™π‘¥ ·¡â‡»…«— ¥ÿ∑’Ë¡’§ÿ≥§à“
∑“ßÕ“À“√µË” («‘π—¬, 2532°) ‚¥¬ª°µ‘·æ–¡’»—°¬¿“æ∑’Ë
‡Àπ◊Õ°«à“·°–„πÀ≈“¬Ê ¥â“π Õ“∑‘ √–¬–∑“ß‡¥‘πÀ“Õ“À“√
™π‘¥·≈–ª√‘¡“≥Õ“À“√∑’Ë°‘π Õ—µ√“°“√À≈—ËßπÈ”≈“¬ (Seth et
al., 1976) °“√π”¬Ÿ‡√’¬„ππÈ”≈“¬°≈—∫¡“„™â„À¡à (Harmeyer
and Martens, 1980)  °“√°‘πÕ“À“√§ÿ≥¿“æµË”·≈–„™â
ª√–‚¬™πå®“°Õ“À“√∑’Ë¡’√–¥—∫‰π‚µ√‡®πµË” (Silanikove et
al., 1980)  ¢π“¥·≈–§«“¡®ÿ¢Õß°√–‡æ“–√Ÿ‡¡π (Tan,
1988 Õâ“ß‚¥¬ «‘π—¬, 2533)   °“√·¬°·¬–√ ™“µ‘µà“ßÊ
(Edwards, 1981 Õâ“ß‚¥¬ «‘π—¬, 2538)  ·≈–°“√∑πµàÕ√ 
¢¡ (Goatcher and Church, 1970) ‡ªìπµâπ

‚¥¬ª°µ‘‡π◊ÈÕ·æ–¡’§«“¡™◊Èπ 64.74% ‚ª√µ’π 26.82%
‰¢¡—π 6.24% ·≈–‡∂â“ 1.08%   à«π‡π◊ÈÕ·°–¡’§«“¡™◊Èπ
64.62% ‚ª√µ’π 26.64% ‰¢¡—π 7.00% ·≈–‡∂â“ 1.07%
(Schonfeldt et al., 1993b) ·≈–‡π◊ÈÕ·æ–À√◊Õ·°– “¡“√∂
„™â∑¥·∑π‡π◊ÈÕ‚§·≈–°√–∫◊Õ‰¥â πÕ°®“°π’È¬—ß “¡“√∂‡≈’È¬ß‡æ◊ËÕ
°“√§â“·≈– àßÕÕ°‰ª¬—ß°≈ÿà¡ª√–‡∑»¡ÿ ≈‘¡ ‰¥â·°à ¡“‡≈‡´’¬
·≈–∫√Ÿ‰π ‰¥âÕ’°‡ªìπ®”π«π¡“° (»‘√‘«√√≥, 2536)  ·µà°“√
∑’Ë®– àß‡ √‘¡„Àâ¡’°“√‡≈’È¬ß·æ–·≈–·°–„Àâª√– ∫§«“¡ ”‡√Á®
§«√¡’°“√»÷°…“„π¥â“π°“√®—¥°“√µà“ßÊ ‚¥¬‡©æ“–¥â“πÕ“À“√
√«¡∑—Èß°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§™“«‰∑¬ ‡π◊ËÕß®“°¬—ß‰¡à‡ªìπ∑’Ë
π‘¬¡¢Õß™“«‰∑¬‚¥¬∑—Ë«‰ª¡“°π—°

„πª√–‡∑»‰∑¬ ·æ–·≈–·°– à«π„À≠àπ‘¬¡‡≈’È¬ß·∫∫
ª≈àÕ¬„ÀâÀ“°‘π‡Õßµ“¡∏√√¡™“µ‘ ∑”„Àâµâπ∑ÿπ°“√º≈‘µ§àÕπ
¢â“ßµË”  ·µà°“√‡≈’È¬ß·∫∫ª≈àÕ¬·ª≈ßπ—Èπ æ∫«à“¡’º≈°√–∑∫
µàÕ·æ–·≈–·°–‰¥â‡™àπ°—π ´÷Ëß Shkolnik ·≈– Choshiak
(1985) Õâ“ß‚¥¬ Khan ·≈– Ghosh (1989) °≈à“««à“„π
°“√ª≈àÕ¬„Àâ·æ–·≈–·°–·∑–‡≈Á¡À≠â“‡ªìπ√–¬–∑“ß 4.8-9.0
°°. ∑”„Àâ·æ–·≈–·°–‡°‘¥§«“¡‡§√’¬¥·≈–¡’º≈µàÕ≈—°…≥–
∑“ß √’√–«‘∑¬“ ´÷ËßµàÕ¡“ Khan ·≈– Ghosh (1989) ‰¥â
æ∫«à“§«“¡‡§√’¬¥∑’Ë‡°‘¥®“°°“√ª≈àÕ¬„Àâ·æ–·≈–·°–µâÕß
‡¥‘π·∑–‡≈Á¡À≠â“‰°≈®“°§Õ°∑”„Àâ¡’πÈ”Àπ—°µ—«≈¥≈ß·≈–¡’
Õ—µ√“°“√‡µâπ¢Õß™’æ®√‡æ‘Ë¡ Ÿß¢÷Èπª√–¡“≥ 16% ‡¡◊ËÕ‡∑’¬∫
°—∫°≈ÿà¡∑’Ë „ÀâÕ¬Ÿà „π∫√‘‡«≥„°≈â§Õ° ‡æ◊ËÕ§«∫§ÿ¡ªí®®—¬¥â“ππ’È®÷ß
¡’·π«§‘¥„π°“√‡≈’È¬ß·æ–·°–·∫∫¢—ß°√ß

√“¬ß“π©∫—∫π’È‡ªìπ°“√»÷°…“º≈¢Õß√–¥—∫‚ª√µ’π„π
Õ“À“√¢âπ√à«¡°—∫ø“ß¢â“«À√◊Õø“ß¢â“«À¡—°¬Ÿ‡√’¬µàÕª√‘¡“≥°“√
°‘π‰¥â  Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√  ·≈–°“√¬àÕ¬‰¥â¢Õß‚¿™π–
µà“ßÊ  °“√‡®√‘≠‡µ‘∫‚µ·≈–≈—°…≥–´“°·æ–·≈–·°– ·≈–
§ÿ≥§à“∑“ß‚¿™π“°“√·≈–°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§‡ª√’¬∫‡∑’¬∫
√–À«à“ß‡π◊ÈÕ·æ–·≈–·°–

«‘∏’°“√∑¥≈Õß

 —µ«å∑¥≈Õß·≈–°≈ÿà¡∑¥≈Õß

„™â·æ–‡æ»ºŸâ ≈Ÿ°º ¡æ◊Èπ‡¡◊Õß x ®—¡π“ª“√’ ·≈–

¢Õß —µ«å·µà≈–°≈ÿà¡∑¥≈Õß‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ‚¥¬·æ–¡’‡ªÕ√å‡´ÁπµåπÈ”Àπ—°·¢âß·≈–À—«„® (2.94 ·≈–

0.63%) ‡¡◊ËÕ§‘¥‡ªìπ‡ªÕ√å‡´Áπµå¢ÕßπÈ”Àπ—°¡’™’«‘µ¡“°°«à“·°– (2.46 ·≈– 0.56%) ·µà·°–¡’πÈ”Àπ—°Àπ—ßπâÕ¬°«à“·æ–

(13.87 VS 16.83%) πÕ°®“°π’È Õß§åª√–°Õ∫´“°®“°°“√µ—¥·µàß·∫∫ “°≈¢Õß —µ«å·µà≈–°≈ÿà¡∑¥≈Õß‰¡à·µ°µà“ß°—π

∑“ß ∂‘µ‘ (P>0.05) ‚¥¬·æ–¡’‡ªÕ√å‡´ÁπµåπÈ”Àπ—° à«π§Õ (neck) ‰À≈à (shoulder) ·≈–·¢âß (shank) (8.22, 24.07 ·≈–

7.77% µ“¡≈”¥—∫) ¡“°°«à“·°– (6.79, 21.63 ·≈– 5.68% µ“¡≈”¥—∫) „π¢≥–∑’Ë·°–¡’‡ªÕ√å‡´ÁπµåπÈ”Àπ—°‡π◊ÈÕ —π (loin)

·≈–¢“ (leg) (9.64 ·≈– 33.24%) ¡“°°«à“·æ– (7.33 ·≈– 29.02%) §«“¡¬“«´“° §«“¡Àπ“‰¢¡—π —πÀ≈—ß §à“·√ß

µ—¥ºà“π‡π◊ÈÕ·≈–æ◊Èπ∑’ËÀπâ“µ—¥‡π◊ÈÕ —π¢Õß —µ«å·µà≈–°≈ÿà¡∑¥≈Õß‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ·°–¡’§«“¡Àπ“

‰¢¡—π —πÀ≈—ß¡“°°«à“·æ– (0.24 VS 0.13 π‘È«)  ”À√—∫§ÿ≥§à“∑“ß‚¿™π“°“√¢Õß‡π◊ÈÕ¢Õß —µ«å·µà≈–°≈ÿà¡∑¥≈Õß‰¡à

·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ‚¥¬‡π◊ÈÕ·æ–¡’‡ªÕ√å‡´Áπµå§«“¡™◊Èπ·≈–‚ª√µ’π (73.96 ·≈– 76.37%) ¡“°°«à“‡π◊ÈÕ·°–

(71.61 ·≈– 70.69%) ·µà‡π◊ÈÕ·°–¡’‡ªÕ√å‡´Áπµå‰¢¡—π¡“°°«à“‡π◊ÈÕ·æ– (21.37 VS 16.29%) ‡¡◊ËÕπ”¡“∑¥ Õ∫°“√

¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§æ∫«à“ ‡π◊ÈÕ·°–¡’§«“¡πÿà¡ √ ™“µ‘ §«“¡©Ë”πÈ”·≈–°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§¥’°«à“‡π◊ÈÕ·æ– (P<

0.01) ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–ºŸâ∫√‘‚¿§ à«π„À≠à¬—ß‰¡à§ÿâπ‡§¬„π°≈‘Ëπ¢Õß‡π◊ÈÕ·æ–®÷ß∑”„Àâ°“√¬Õ¡√—∫‡π◊ÈÕ·æ–µË”°«à“‡π◊ÈÕ

·°–
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·°–‡æ»ºŸâ≈Ÿ°º ¡æ◊Èπ‡¡◊Õß πÈ”Àπ—°µ—«‡√‘Ë¡µâπÕ¬Ÿà√–À«à“ß 20-
25 °°. ™π‘¥≈– 16 µ—« ‡≈’È¬ß„π§Õ°¢—ß‡¥’Ë¬«¬°æ◊Èπ «“ß·ºπ
°“√∑¥≈Õß‡ªìπ·∫∫·ø§∑Õ‡√’¬≈„π°“√∑¥≈Õß·∫∫ ÿà¡
 ¡∫Ÿ√≥å (2x2x2 factorial arrangement in completely
randomized design, CRD)  ‚¥¬·∫àß·æ–·≈–·°–ÕÕ°
‡ªìπ 8 °≈ÿà¡∑¥≈Õß (treatment combination) °≈ÿà¡≈– 4
´È” ¥—ßπ’È

°≈ÿà¡∑’Ë 1 (G14R):  ·æ–‰¥â√—∫Õ“À“√¢âπ∑’Ë¡’√–¥—∫
‚ª√µ’π 14% + ø“ß¢â“«

°≈ÿà¡∑’Ë 2 (G14U):  ·æ–‰¥â√—∫Õ“À“√¢âπ∑’Ë¡’√–¥—∫
‚ª√µ’π 14% + ø“ß¢â“«À¡—°¬Ÿ‡√’¬ 5%

°≈ÿà¡∑’Ë 3 (G16R):  ·æ–‰¥â√—∫Õ“À“√¢âπ∑’Ë¡’√–¥—∫
‚ª√µ’π 16% + ø“ß¢â“«

°≈ÿà¡∑’Ë 4 (G16U):  ·æ–‰¥â√—∫Õ“À“√¢âπ∑’Ë¡’√–¥—∫
‚ª√µ’π 16% + ø“ß¢â“«À¡—°¬Ÿ‡√’¬ 5%

°≈ÿà¡∑’Ë 5 (S14R):  ·°–‰¥â√—∫Õ“À“√¢âπ∑’Ë¡’√–¥—∫
‚ª√µ’π 14% + ø“ß¢â“«

°≈ÿà¡∑’Ë 6 (S14U):  ·°–‰¥â√—∫Õ“À“√¢âπ∑’Ë¡’√–¥—∫
‚ª√µ’π 14% + ø“ß¢â“«À¡—°¬Ÿ‡√’¬ 5%

°≈ÿà¡∑’Ë 7 (S16R):  ·°–‰¥â√—∫Õ“À“√¢âπ∑’Ë¡’√–¥—∫
‚ª√µ’π 16% + ø“ß¢â“«

°≈ÿà¡∑’Ë 8 (S16U):  ·°–‰¥â√—∫Õ“À“√¢âπ∑’Ë¡’√–¥—∫
‚ª√µ’π 16% + ø“ß¢â“«À¡—°¬Ÿ‡√’¬ 5%

¢—ÈπµÕπ°“√∑¥≈Õß

Õ“À“√¢âπ∑’Ë „™â (Table 1)  ¡’√–¥—∫‚ª√µ’π 14 ·≈–

16%  ¡’æ≈—ßß“π∑’Ëπ”‰ª„™âª√–‚¬™πå‰¥â (metabolizable
energy, ME) ª√–¡“≥ 2.9%  —µ«å·µà≈–°≈ÿà¡‰¥â√—∫Õ“À“√
¢âπª√–¡“≥ 1% ¢ÕßπÈ”Àπ—°µ—« ∑”°“√‡ √‘¡À≠â“ ¥ 0.5%
¢ÕßπÈ”Àπ—°µ—«·≈–¡’ø“ßÀ√◊Õø“ßÀ¡—°¬Ÿ‡√’¬„Àâ°‘π‡µÁ¡∑’Ë ∑”
°“√∑¥≈Õßπ“π 91 «—π  ∫—π∑÷°ª√‘¡“≥Õ“À“√∑’Ë„Àâ —µ«å°‘π
·≈–ª√‘¡“≥Õ“À“√∑’Ë —µ«å°‘π‡À≈◊Õµ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß
™—ËßπÈ”Àπ—°·≈–∫—π∑÷°°“√‡ª≈’Ë¬π·ª≈ß¢ÕßπÈ”Àπ—°µ—«∑ÿ°Ê
15 «—π ‡æ◊ËÕπ”¢âÕ¡Ÿ≈¡“À“Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ   ÿà¡‡°Á∫¡Ÿ≈
∑ÿ°Ê 30 «—π   ÿà¡‡°Á∫Õ“À“√¢âπ∑ÿ°§√—Èß∑’Ë∑”°“√º ¡·≈– ÿà¡
Õ“À“√À¬“∫∑—Èß “¡™π‘¥∑ÿ°Ê  —ª¥“Àå π”‰ª«‘‡§√“–Àå§ÿ≥§à“
∑“ß‚¿™π“°“√¢ÕßÕ“À“√„π≈—°…≥–µà“ßÊ ‰¥â·°à ª√‘¡“≥¢Õß
«—µ∂ÿ·Àâß (dry matter) Õ‘π∑√’¬«—µ∂ÿ (organic matter) ‡∂â“
(ash) ‚ª√µ’πÀ¬“∫ (crude protein) ‰¢¡—π (fat) æ≈—ßß“π
(energy) ·§≈‡ ’́¬¡·≈–øÕ øÕ√—  µ“¡°√√¡«‘∏’¢Õß AOAC
(1985)  πÕ°®“°π’È¬—ß«‘‡§√“–Àå‡∂â“‰¡à≈–≈“¬„π°√¥ (acid
insoluble ash, AIA) ºπ—ß‡´≈≈åÀ√◊Õ‡¬◊ËÕ„¬∑’Ë‰¡à≈–≈“¬„π
 “√≈–≈“¬∑’Ë‡ªìπ°≈“ß (neutral detergent fiber, NDF)
·≈–‡¬◊ËÕ„¬∑’Ë‰¡à≈–≈“¬„π “√≈–≈“¬∑’Ë‡ªìπ°√¥ (acid deter-
gent fiber, ADF) µ“¡°√√¡«‘∏’¢Õß Goering ·≈– Van
Soest (1970) ¥—ß· ¥ß„π Table 2 π”§à“∑’Ë‰¥â¡“«‘‡§√“–Àå
À“ ¡√√∂π–°“√‡®√‘≠‡µ‘∫‚µ  ª√‘¡“≥°“√°‘π‰¥â ·≈– —¡-
ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß·≈–‚¿™π–µà“ßÊ  µ“¡
·π«∑“ß¢Õß Schneider ·≈– Flatt (1975) ‚¥¬„™â Ÿµ√
§”π«≥¥—ßπ’È

°. ‡ªÕ√å‡´Áπµå´“° =
(πÈ”Àπ—°´“°/πÈ”Àπ—°¡’™’«‘µ) x 100

Table 1. Ingredients of the concentrate in the experiment

         Concentrate
   Ingredients (%)

14% CP 16% CP

Cassava chip 45.0 40.0
Soy bean meal 19.0 23.0
Corn 17.0 16.0
Rice bran 16.0 18.0
Premix 1.0 1.0
Di-calcium Phosphate 1.0 1.0
Salt 1.0 1.0

Total 100.0 100.0
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¢.  —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß (%) =
100-100 x (%AIA „πÕ“À“√/%AIA „π¡Ÿ≈)

§.  —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß‚¿™π–µà“ßÊ (%) =
100-100x(%AIA „πÕ“À“√ x %‚¿™π–„π¡Ÿ≈)/
(%AIA„π¡Ÿ≈x%‚¿™π–„πÕ“À“√)

‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß®÷ß∑”°“√ ÿà¡·æ–·≈–·°–°≈ÿà¡
≈– 2 µ—«¡“¶à“™”·À≈–µ“¡«‘∏’°“√¢Õß ÿ∑∏‘æß»å (2537) ·≈–
µ—¥·µàß´“°·∫∫ “°≈µ“¡«‘∏’°“√¢Õß Martin (1983) Õ¥
Õ“À“√‡ªìπ‡«≈“ 24 ™¡. ™—ËßπÈ”Àπ—°¡’™’«‘µ°àÕπ·≈–À≈—ß¶à“
∑”°“√¶à“‚¥¬„™âªóπ (captive bolt stunner) ‡°Á∫µ—«Õ¬à“ß
À—« ·¢âß À—«„® ªÕ¥ ¡â“¡ µ—∫ °√–‡æ“– ≈”‰ â ‰¢¡—π ¡“™—Ëß
πÈ”Àπ—° ·∫àß´“°ÕÕ°‡ªìπ 2  à«π ∑”°“√™—ËßπÈ”Àπ—°´“°Õÿàπ
·≈–´“°‡¬Áπ∑’Ë‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 4oC ‡ªìπ‡«≈“ 24 ™¡. «—¥
§«“¡¬“«¢Õß´“°®“°°√–¥Ÿ°´’Ë ‚§√ß´’Ë·√°®π∂÷ß¥â“πÀπâ“
°√–¥Ÿ°‡™‘ß°√“π ·≈–«—¥§«“¡Àπ“‰¢¡—π —πÀ≈—ß∫√‘‡«≥°√–¥Ÿ°
´’Ë ‚§√ß´’Ë∑’Ë 12 π”´“°¡“µ—¥·µàß·∫∫ “°≈‚¥¬µ—¥‡ªìπ à«π
µ—¥¢π“¥„À≠à  (wholesale  cuts)  ‡ªìπ  8   à«π  §◊Õ  §Õ
(neck)  ¢“ (leg)  ‡π◊ÈÕ —π (loin)  ´’Ë‚§√ß (rack)  ‰À≈à
(shoulder) ·¢âß (shank) Õ° (breast) ·≈–æ◊Èπ∑âÕß (flank)
·≈â«™—ËßπÈ”Àπ—° à«πµà“ßÊ ‡æ◊ËÕπ”¡“À“‡ªÕ√å‡´Áπµå´“° ·≈–
«—¥æ◊Èπ∑’ËÀπâ“µ—¥‡π◊ÈÕ —π√–À«à“ß°√–¥Ÿ°´’Ë‚§√ß´’Ë∑’Ë 12 ·≈– 13
‚¥¬„™â°√–¥“…≈Õ°≈“¬µ“¡«‘∏’°“√¢Õß ÿ∑∏‘æß»å·≈–∏’√–¬ÿ∑∏
(2542) ·∫àßµ—«Õ¬à“ß‡π◊ÈÕ —ππÕ°ÕÕ°‡ªìπ Õß à«π π” à«π

Àπ÷Ëß‰ª«‘‡§√“–Àå§«“¡™◊Èπ ‚ª√µ’π ‰¢¡—π æ≈—ßß“π ·§≈‡´’¬¡
·≈–øÕ øÕ√—  (AOAC, 1985)  ·≈–π”Õ’° à«πÀπ÷Ëß‰ª
∑¥ Õ∫°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘ ‚¿§¥â«¬«‘∏’ panelist testing
( ÿ∑∏‘æß»å ·≈–∏’√–¬ÿ∑∏, 2542)  ·≈–«—¥§à“§«“¡‡Àπ’¬«
·≈–§«“¡πÿà¡¢Õß‡π◊ÈÕ (shear force) ¥â«¬‡§√◊ËÕß Warner
Brazler shear force (Salter 88 YDW, USA)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

«‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬°“√«‘‡§√“–Àå§«“¡·ª√ª√«π
(Analysis of Variance, ANOVA) ‡ª√’¬∫‡∑’¬∫§«“¡·µ°
µà“ß√–À«à“ß§à“‡©≈’Ë¬„π·µà≈–°≈ÿà¡∑¥≈Õß¥â«¬«‘∏’ Duncan's
New Multiple Range Test ‚¥¬„™â ‚ª√·°√¡ ”‡√Á®√Ÿª
Statistical Analysis System

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

º≈µàÕ ¡√√∂π–°“√‡®√‘≠‡µ‘∫‚µ

πÈ”Àπ—°µ—«‡√‘Ë¡µâπ  πÈ”Àπ—°µ—« ÿ¥∑â“¬  πÈ”Àπ—°µ—«∑’Ë
‡æ‘Ë¡¢÷Èπ·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¢Õß —µ«å·µà≈–°≈ÿà¡°“√
∑¥≈Õß‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ¥—ß· ¥ß„π Table
3 ·µà —µ«å „π°≈ÿà¡∑’Ë‰¥â√—∫Õ“À“√À¬“∫µà“ß°—π¡’πÈ”Àπ—°µ—«∑’Ë
‡æ‘Ë¡¢÷Èπ·≈–Õ—µ√“‡®√‘≠‡µ‘∫‚µ·µ°µà“ß°—π∑“ß ∂‘µ‘ (P<0.05)
(Table 4) ∑—Èßπ’È‡π◊ËÕß®“°πÈ”Àπ—°µ—«‡¡◊ËÕ‡√‘Ë¡ß“π∑¥≈Õß¢Õß

Table 2. Chemical and nutritional composition of concentrate and roughage in
the experiment

Roughage Concentrate
Composition

Grass Rice straw Urea-treated 14% CP 16% CP
rice straw

DM (%) 22.49 89.29 57.31 90.97 91.39
OM (%) 88.29 84.43 83.13 91.12 88.23
Ash (%) 11.71 15.57 16.82 8.88 11.77
NDF (%) 80.39 76.28 76.82 13.79 21.91
ADF (%) 44.68 54.67 58.42 7.32 8.84
CP (%) 12.87 3.91 5.66 14.56 16.71
EE (%) 1.92 1.04 1.13 4.42 6.05
GE (kcal/g) 4.70 3.85 3.50 4.24 4.85
Ca (%) -1 -1 -1 1.05 1.21
P (%) -1 -1 -1 0.79 1.08

Note: -1 no data
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Table 3. Feedlot performance, feed intake and nutritional intake of goat and sheep fed different
protein and roughage

Dietary Treatment
        Characteristics

G14R G14U G16R G16U S14R S14U S16R S16U SEM

Growth performance
Initial weight (kg) 23.83 22.33 21.73 21.37 24.45 24.33 23.95 24.95 1.25
Final weight (kg) 34.12 32.37 30.87 33.79 34.37 36.12 34.87 39.50 1.87
Weight gain (kg) 10.30 10.05 9.14 12.42 9.92 11.80 10.92 14.55 1.38
Gain per day (g) 113.1 110.4 100.5 136.5 109.0 129.6 120.0 159.8 15.2

Feed intake
Total feed (g/d) 759.3 750.7 705.4 770.4 907.7 1012.5 897.3 1040.3 42.7
Roughage (g/d) 263.3 292.2 248.8 302.0 375.3 471.8 395.7 465.3 25.4
Concentrate (g/d) 496.1 458.5 456.7 468.4 532.4 540.7 501.6 575.1 24.1
Total feed intake (% BW) 2.73 2.89 2.79 2.97 3.12 3.45 3.19 3.36 0.09
Total feed intake (g/kgBW

0.75
) 62.63 65.06 62.42 66.84 72.40 80.14 73.33 79.03 2.00

Feed conversion ratio 6.87 8.58 7.11 6.00 8.58 7.86 7.62 6.64 1.15

Nutritional intake
OM (g/d) 679.7 667.6 617.8 671.2 807.7 892.6 782.1 902.2 37.5
CP (g/d) 94.87 92.78 97.21 104.9 105.3 116.2 111.9 133.7 4.88
EE1/(g/d) 25.87 24.61 31.30 32.76 28.75 30.41 35.70 41.27 1.40
NDF (g/d) 275.0 292.4 295.0 339.4 365.7 442.3 417.6 489.0 21.7
ADF (g/d) 167.8 186.3 164.0 200.7 229.9 295.2 246.9 301.1 14.8
GE (Mcal/g/d) 3.21 3.12 3.28 3.49 3.83 4.12 4.08 4.61 0.18

Digestibility of nutrient
DM (%) 58.7g 64.9e 62.0efg 61.7efg 62.6efg 64.3ef 60.5fg 63.5ef 1.20
OM (%) 63.6f 70.3e 67.3ef 67.0ef 67.4ef 69.4e 64.7f 68.7e 1.18
CP (%) 50.6 57.2 61.2 53.8 59.7 56.9 60.3 57.9 2.64
EE (%) 70.0 74.4 74.6 76.8 77.4 78.5 76.6 76.7 1.61
NDF (%) 55.3g 66.2e 60.1f 63.8e 58.2fg 64.2e 57.0fg 63.6e 1.06
ADF (%) 51.2 58.4 54.7 57.1 55.4 60.1 52.7 58.2 1.14
DOM (kg/d) 0.43 0.47 0.42 0.45 0.55 0.62 0.51 0.62 0.03
ME (Mcal/kgDM) 2.16dc 2.38a 2.24bcd 2.22bcd 2.28abc 2.33ab 2.14d 2.26abcd 0.04

Note:
abcd Values in the same row with different superscripts differ (P<0.01)

efg Values in the same row with different superscripts differ (P<0.05)
1/ Correlation between factors of protein and roughage

·°–¡“°°«à“·æ–Õ¬à“ß¡’π—¬ ”§—≠ ®÷ß∑”„ÀâπÈ”Àπ—°µ—« ÿ¥∑â“¬
¡“°µ“¡‰ª¥â«¬ ‚¥¬·°–¡’·π«‚πâ¡¢ÕßÕ—µ√“°“√‡®√‘≠‡µ‘∫‚µ
(129.6 °√—¡/«—π)  Ÿß°«à“·æ– (113.7 °√—¡/«—π)  à«π —µ«å
„π°≈ÿà¡∑’Ë‰¥â√—∫‚ª√µ’π∑’Ë√–¥—∫ 16% ¡’·π«‚πâ¡«à“¡’Õ—µ√“°“√
‡®√‘≠‡µ‘∫‚µ (128.7 °√—¡/«—π) ¡“°°«à“°≈ÿà¡∑’Ë‰¥â√—∫‚ª√µ’π∑’Ë
√–¥—∫ 14% (115.5 °√—¡/«—π) ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√»÷°…“
Õ◊ËπÊ (Lu and Potchoiba, 1990; Krishna et al., 1987;

Prieto et al., 2000)
°“√„ÀâÕ“À“√À¬“∫µà“ß™π‘¥°—π¡’º≈µàÕÕ—µ√“°“√‡®√‘≠

‡µ‘∫‚µ¢Õß —µ«å ‚¥¬°≈ÿà¡∑’Ë‰¥â√—∫ø“ß¢â“«À¡—°¬Ÿ‡√’¬¡’Õ—µ√“°“√
‡®√‘≠‡µ‘∫‚µ¡“°°«à“°≈ÿà¡∑’Ë‰¥â√—∫ø“ß¢â“« (P<0.05) (Table
4) ‡π◊ËÕß®“°ø“ßÀ¡—°¬Ÿ‡√’¬¡’§ÿ≥§à“∑“ß‚¿™π– Ÿß°«à“ ¥—ßπ—Èπ
°“√„™âø“ß¢â“«‡≈’È¬ß·æ–§«√¡’°“√‡ √‘¡‚ª√µ’π·≈–æ≈—ßß“π
‡æ√“–ø“ß¢â“«‡ªìπ«— ¥ÿ‡»…‡À≈◊Õ∑’Ë¡’§ÿ≥§à“∑“ßÕ“À“√µË” ÷́Ëß¡’
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‚ª√µ’π·≈–æ≈—ßß“π‰¡à‡æ’¬ßæÕ (Rasjid and Perez, 1980
Õâ“ß‚¥¬ «‘π—¬, 2532ß)  ́ “√’π“ ·≈–§≥– (2545) √“¬ß“π«à“
„π°√≥’∑’Ë‡≈’È¬ß·æ–·∫∫ª≈àÕ¬·∑–‡≈Á¡°“√‡ √‘¡Õ“À“√¢âπ∑’Ë¡’
√–¥—∫‚ª√µ’π Ÿß°«à“®–∑”„Àâ¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ‡æ‘Ë¡¡“°
°«à“ (´“√’π“ ·≈–§≥–, 2545) ∑—Èßπ’È —¥ à«π¢ÕßÕ“À“√¢âπ
µàÕÕ“À“√À¬“∫∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª‰¡à«à“®–‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß
√–¥—∫¢Õß‚ª√µ’πÀ√◊ÕÕ“À“√À¬“∫®–¡’º≈‚¥¬µ√ßµàÕÕ—µ√“°“√

‡®√‘≠‡µ‘∫‚µ¢Õß·°– (Karim and Rawat, 1997)

º≈µàÕÕ—µ√“°“√‡ª≈’Ë¬πÕ“À“√

Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√¢Õß —µ«å·µà≈–°≈ÿà¡∑¥≈Õß
(Table 3) ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ·µà·æ–¡’
·π«‚πâ¡¢ÕßÕ—µ√“°“√‡ª≈’Ë¬πÕ“À“√¥’°«à“·°– ∑—Èßπ’ÈÕ“®‡π◊ËÕß
®“°·æ– “¡“√∂„™âÕ“À“√À¬“∫∑’Ë¡’§ÿ≥¿“æµË” ‡™àπ À≠â“„π

Table 4. Comparison on the feedlot performance, feed intake and nutritional intake from different
animal, different level of protein and different roughage

Animal Protein level Roughage source
        Characteristics SEM

Goat Sheep 14% 16% Rice straw Urea-treated
rice straw

Growth performance
Initial weight (kg) 22.37a 24.42b 23.73 23.11 23.49 23.37 0.62
Final weight (kg) 32.72a 36.21b 34.25 34.82 33.56 35.55 0.94
Weight gain (kg) 10.35 11.80 10.51 11.71 10.07a 12.19b 0.69
Gain per day (g) 113.7 129.6 115.5 128.7 110.7a 133.9b 7.60

Feed intake
Total feed (g/d) 744.9c 964.5d 857.6 858.9 817.4a 901.7b 21.4
Roughage (g/d) 274.8c 427.0d 350.6 356.3 320.8c 388.2d 12.7
Concentrate (g/d) 470.0c 537.4d 506.9 502.6 496.7 513.5 12.0
Total feed intake (% BW) 2.84c 3.28d 3.05 3.08 2.96c 3.18d 0.05
Total feed intake (g/kgBW

0.75
) 64.07c 76.22d 70.06 70.64 67.69c 73.16d 1.00

Feed conversion ratio 7.21 7.68 7.97 6.90 7.55 7.36 0.58

Nutritional intake
OM (g/d) 658.3c 846.2d 761.9 748.2 721.8c 790.9d 18.8
CP (g/d) 96.96c 116.8d 102.3c 112.4d 102.3c 112.4d 2.44
EE 1/(g/d) 28.36c 34.03d 27.41c 35.42d 30.40 32.23 0.70
NDF (g/d) 297.9c 428.7d 343.9c 388.3d 338.3c 394.2d 10.8
ADF (g/d) 178.3c 268.3d 219.8 229.9 202.1c 248.8d 7.38
GE (Mcal/g/d) 3.26c 4.16d 3.57a 3.89b 3.60a 3.86b 0.09

Digestibility of nutrient
DM (%) 61.83 62.71 62.61 61.93 60.92c 63.73d 0.60
OM (%) 67.05 67.54 67.68 66.89 65.74c 68.97d 0.59
CP (%) 55.80 58.71 56.09 58.60 57.93 56.63 1.32
EE (%) 73.76c 77.29d 75.05 76.14 74.64 76.58 0.81
NDF (%) 61.18 60.73 60.95 60.94 57.64c 64.48d 0.53
ADF (%) 55.23 56.58 56.27 55.55 53.48c 58.54d 0.57
OMD (kg/d)0.44c 0.57d 0.52 0.50 0.47c 0.55d 0.01
ME (Mcal/kgDM) 2.25 2.25 2.29a 2.22b 2.21c 2.30d 0.02

Note:
ab Values of the same factor in the same row with different superscripts differ (P<0.05)
cd Values of the same factor in the same row with different superscripts differ (P<0.01)
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‡¢µ√âÕπ ø“ß¢â“« «— ¥ÿ‡»…‡À≈◊Õµà“ßÊ ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
¡“°°«à“·°– (Gihad et al., 1980) ·µàº≈¥—ß°≈à“«π’È‰¡à
 Õ¥§≈âÕß°—∫º≈°“√‡≈’È¬ß·°–·≈–·æ–·∫∫¢ÿπ¢Õß Gaili
·≈– Ali (1985a) ∑’Ëæ∫«à“·°–¡’ª√– ‘∑∏‘¿“æ°“√‡ª≈’Ë¬π
Õ“À“√‡ªìππÈ”Àπ—°¥’°«à“·æ– Õ’°∑—Èß°“√∑’Ë —µ«å„π°≈ÿà¡∑’Ë‰¥â√—∫
‚ª√µ’π 16% ¡’·π«‚πâ¡¢ÕßÕ—µ√“°“√‡ª≈’Ë¬πÕ“À“√∑’Ë¥’°«à“
°≈ÿà¡∑’Ë‰¥â√—∫‚ª√µ’π 14%  à«π —µ«å„π°≈ÿà¡∑’Ë‰¥â√—∫ø“ß¢â“«
À¡—°¬Ÿ‡√’¬¡’·π«‚πâ¡«à“Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√¥’°«à“°≈ÿà¡∑’Ë‰¥â
√—∫ø“ß¢â“« (Table 4)

º≈µàÕª√‘¡“≥°“√°‘π‰¥â∑—ÈßÀ¡¥·≈–ª√‘¡“≥°“√°‘π‰¥â¢Õß

‚¿™π–™π‘¥µà“ß Ê

ª√‘¡“≥°“√°‘π‰¥â¢Õß —µ«å·µà≈–°≈ÿà¡∑¥≈Õß (Table
3) ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ·µàª√‘¡“≥°“√°‘π‰¥â
∑—ÈßÀ¡¥ ª√‘¡“≥°“√°‘π‰¥â¢ÕßÕ“À“√À¬“∫·≈–Õ“À“√¢âπ¢Õß
·æ–·≈–·°– (Table 4) ·µ°µà“ß°—π∑“ß ∂‘µ‘ (P<0.01)
‚¥¬·°–°‘πÕ“À“√§‘¥‡ªìπ‡ªÕ√å‡´Áπµå¢ÕßπÈ”Àπ—°µ—«·≈–§‘¥
‡ªìπ°√—¡µàÕπÈ”Àπ—°‡¡·∑∫Õ≈‘°¢Õß‰¥â Ÿß°«à“·æ– (Table 4)
°“√„ÀâÕ“À“√À¬“∫µà“ß™π‘¥°—π¡’º≈µàÕ°“√°‘π‰¥âÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (P<0.01) ‚¥¬ —µ«å°≈ÿà¡∑’Ë‰¥â√—∫ø“ß¢â“«À¡—°
¬Ÿ‡√’¬¡’ª√‘¡“≥°“√°‘π‰¥â∑—Èß Õß≈—°…≥–¡“°°«à“°≈ÿà¡∑’Ë‰¥â√—∫
ø“ß¢â“« (Table 4)

º≈°“√∑¥≈Õßæ∫ªØ‘ —¡æ—π∏å (P<0.05) √–À«à“ß
ªí®®—¬‡π◊ËÕß®“°√–¥—∫‚ª√µ’π„πÕ“À“√¢âπ°—∫™π‘¥¢ÕßÕ“À“√
À¬“∫µàÕª√‘¡“≥‚¿™π–∑’Ë‰¥â√—∫ (Table 4) ‚¥¬°≈ÿà¡∑’Ë‰¥â√—∫
‚ª√µ’π 16% √à«¡°—∫ø“ß¢â“«À¡—°¬Ÿ‡√’¬¡’ª√‘¡“≥°“√°‘π‰¥â
¢Õß‰¢¡—π¡“°∑’Ë ÿ¥  à«π°≈ÿà¡∑’Ë‰¥â√—∫‚ª√µ’π 14% √à«¡°—∫
ø“ß¢â“«¡’ª√‘¡“≥°“√°‘π‰¥â¢Õß‰¢¡—ππâÕ¬∑’Ë ÿ¥  ª√‘¡“≥°“√
°‘π‰¥â¢Õß‚¿™π–µà“ßÊ ¢Õß·æ–·≈–·°– (Table 4) ·µ°
µà“ß°—π∑“ß ∂‘µ‘ (P<0.01) ‚¥¬·°–¡’ª√‘¡“≥°“√°‘π‰¥â¢Õß
Õ‘π∑√’¬«—µ∂ÿ·≈–‚ª√µ’π ‰¢¡—π NDF ADF ·≈–æ≈—ßß“π
∑—ÈßÀ¡¥¡“°°«à“·æ–   —µ«å„π°≈ÿà¡∑’Ë‰¥â√—∫‚ª√µ’π 16% ¡’
ª√‘¡“≥°“√°‘π‰¥â¢Õß‚ª√µ’π·≈– NDF ¡“°°«à“°≈ÿà¡∑’Ë‰¥â√—∫
‚ª√µ’π 14% (P<0.01)  πÕ°®“°π’È¬—ß¡’ª√‘¡“≥°“√°‘π‰¥â
¢Õßæ≈—ßß“π∑—ÈßÀ¡¥ Ÿß°«à“¥â«¬ (P<0.05)  —µ«å„π°≈ÿà¡∑’Ë‰¥â
√—∫ø“ß¢â“«À¡—°¬Ÿ‡√’¬¡’ª√‘¡“≥°“√°‘π‰¥â¢ÕßÕ‘π∑√’¬«—µ∂ÿ
‚ª√µ’π NDF ·≈– ADF Õ’°∑—Èß¬—ß¡’ª√‘¡“≥°“√°‘π‰¥â¢Õß
æ≈—ßß“π∑—ÈßÀ¡¥¡“°°«à“°≈ÿà¡∑’Ë‰¥â√—∫ø“ß¢â“« (P<0.05)

°“√∑’Ë·°–¡’ª√‘¡“≥°“√°‘π‰¥â∑—ÈßÀ¡¥¡“°°«à“·æ–
Õ“®‡ªìπ‡æ√“–·æ– à«π„À≠à¡’π‘ —¬™Õ∫°‘π„∫æ◊™  à«π·°–
™Õ∫·∑–‡≈Á¡À≠â“ (Devendra, 1989 Õâ“ß‚¥¬ «‘π—¬, 2533)
‚¥¬·æ– “¡“√∂°‘π„∫‰¡â‰¥â 60% ·≈–°‘πÀ≠â“‰¥â‡æ’¬ß 20%
„π¢≥–∑’Ë·°– “¡“√∂°‘πÀ≠â“‰¥â 60% ·≈–°‘π„∫‰¡â‰¥â‡æ’¬ß
10% ‡∑à“π—Èπ (Gihad et al., 1980) ·µàº≈°“√»÷°…“¢Õß
Raghavan ·≈–§≥– (1990) Õâ“ß‚¥¬ «‘π—¬ (2533) °≈—∫
æ∫«à“·æ– “¡“√∂°‘πÕ“À“√∑ÿ°™π‘¥‰¥â¡“°°«à“·°–Õ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (P<0.05) ∑—Èßπ’ÈÕ“®¢÷Èπ°—∫™π‘¥·≈– —¥ à«π
¢ÕßÕ“À“√À¬“∫∑’Ëπ”¡“„™â (Õπÿ™“ ·≈–§≥–, 2536) ‚¥¬
·°– “¡“√∂°‘πÀ≠â“ ¥·≈–·Àâß‰¥â Ÿß°«à“„∫°√–∂‘π (ªí≠≠“
·≈–§≥–, 2540) Gihad (1976) √“¬ß“π«à“‡¡◊ËÕ‰¥â√—∫À≠â“
·ÀâßÕ¬à“ß‡µÁ¡∑’Ë æ∫«à“·æ–¡’ª√‘¡“≥°“√°‘π‰¥â¢Õß«—µ∂ÿ·Àâß
¡“°°«à“·°–

°“√∑’Ëæ∫«à“ —µ«å„π°≈ÿà¡∑’Ë‰¥â√—∫‚ª√µ’π 16% ¡’·π«
‚πâ¡«à“¡’ª√‘¡“≥°“√°‘π‰¥â∑—ÈßÀ¡¥¡“°°«à“°≈ÿà¡∑’Ë‰¥â√—∫‚ª√µ’π
14% „Àâº≈∑’Ë Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Lu ·≈– Potchoiba
(1990) ∑’Ë°≈à“««à“ ª√‘¡“≥°“√°‘π‰¥â¢Õß«—µ∂ÿ·Àâß®–‡æ‘Ë¡¢÷Èπ
µ“¡√–¥—∫‚ª√µ’π  ·µà®–¡’¢’¥®”°—¥À“°¡’°“√‡æ‘Ë¡¢÷Èπ¡“°‡°‘π
‰ª (Krishna et al., 1987) ·µà„π°“√‡≈’È¬ß·∫∫¢ÿπ®–æ∫
«à“·æ–¡’ª√‘¡“≥°“√°‘π‰¥â·≈–πÈ”Àπ—°µ—«‡æ‘Ë¡‰¥â¡“°°«à“·°–
∑’Ë√–¥—∫‚ª√µ’π‡∑à“°—π (Gaili and Ali, 1985a)  „π°√≥’
¢Õß°≈ÿà¡∑’Ë‡≈’È¬ß¥â«¬ø“ß¢â“«À¡—°¬Ÿ‡√’¬¡’ª√‘¡“≥°“√°‘π‰¥â
∑—ÈßÀ¡¥¡“°°«à“°≈ÿà¡∑’Ë‰¥â√—∫ø“ß¢â“«π—Èπ Õ“®‡ªìπ‡æ√“–ø“ß
¢â“«À¡—°¬Ÿ‡√’¬¡’√–¥—∫‚ª√µ’π¡“°°«à“·≈–¡’°“√¬àÕ¬‰¥â∑’Ë¥’°«à“
®÷ß∑”„Àâ°‘πÕ“À“√‰¥â¡“°°«à“  Õ¥§≈âÕß°—∫ Silanikove
(1986) ∑’Ë°≈à“««à“À≠â“§ÿ≥¿“æµË”®–¡’ª√‘¡“≥ºπ—ß‡´≈≈å Ÿß
·µà‚ª√µ’πµË”®÷ß∑”„Àâ„Àâ —µ«å°‘π‰¥â≈¥≈ß

º≈µàÕ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß·≈–‚¿™π–

µà“ßÊ

 —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß·≈–‚¿™π–µà“ßÊ
¬°‡«âπ¢Õß‚ª√µ’π ‰¢¡—π ·≈– ADF ¢Õß —µ«å·µà≈–°≈ÿà¡
∑¥≈Õß¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (Table 3) ‚¥¬°≈ÿà¡∑’Ë¡’
 —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß DM, OM, CP, EE, NDF,
ADF ·≈– ME ¡’§à“ Ÿß ÿ¥‡ªìπ 64.9% (G14U), 70.3%
(G14U),  61.2% (G16R),  78.5% (S14U),  66.2%
(G14U),  60.1% (S14U)  ·≈–  2.38 Mcal/kgDM
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√–¥—∫‚ª√µ’π„πÕ“À“√¢âπ·≈–™π‘¥¢ÕßÕ“À“√À¬“∫µàÕ

 ¡√√∂π–°“√‡®√‘≠‡µ‘∫‚µ¢Õß·æ–·≈–·°–

 ÿ∑∏‘æß»å  Õÿ√‘¬–æß»å √√§å ·≈–§≥–377

(G14U) µ“¡≈”¥—∫
 —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß‰¢¡—π·≈–ª√‘¡“≥Õ‘π∑√’¬-

«—µ∂ÿ¬àÕ¬‰¥â (DOM) „π·°– Ÿß°«à“·æ–Õ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ (P<0.01) (Table 4)  —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß ADF
¢Õß —µ«å „π°≈ÿà¡∑’Ë‰¥â√—∫Õ“À“√À¬“∫µà“ß™π‘¥°—π·µ°µà“ß°—π
∑“ß ∂‘µ‘ (P<0.01)   —µ«å°≈ÿà¡∑’Ë‰¥â√—∫ø“ß¢â“«À¡—°¬Ÿ‡√’¬¡’
 —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß DM, OM, NDF, ADF, DOM
·≈– ME  Ÿß°«à“°≈ÿà¡∑’Ë‰¥â√—∫ø“ß¢â“«Õ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ (P<0.01) (Table 4)   ”À√—∫Õ“À“√¢âπ∑’Ë¡’√–¥—∫
‚ª√µ’πµà“ß°—π‰¡à¡’º≈µàÕ°“√¬àÕ¬‰¥â¢Õß‚¿™π–µà“ßÊ

®“°°“√∑’Ëæ∫«à“·æ–∑’Ë‰¥â√—∫Õ“À“√¢âπ∑’Ë¡’‚ª√µ’π 14%
√à«¡°—∫ø“ß¢â“«À¡—°¬Ÿ‡√’¬¡’ —¡ª√– ‘∑∏‘Ï®“°¬àÕ¬‰¥â¢Õß«—µ∂ÿ
·Àâß·≈–‚¿™π–µà“ßÊ  Ÿß ·µà·æ–°≈ÿà¡∑’Ë√à«¡°—∫ø“ß¢â“«¡’§à“
¥—ß°≈à“«µË”∫àß™’È«à“ ªí®®—¬®“°™π‘¥¢ÕßÕ“À“√À¬“∫ Õ“∑‘ ø“ß
¢â“« ·≈–ø“ß¢â“«À¡—°¬Ÿ‡√’¬ ¡’º≈µàÕ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â
¡“°°«à“ªí®®—¬Õ◊ËπÊ ´÷Ëßø“ß¢â“«¡’ª√‘¡“≥ºπ—ß‡´≈≈å Ÿß∑”„Àâ
°“√¬àÕ¬‰¥â·≈–ª√‘¡“≥°“√°‘π‰¥â≈¥≈ß ¥—ßπ—Èπ°“√‡æ‘Ë¡§ÿ≥§à“
∑“ß‚¿™π–¢Õßø“ß¢â“«¥â«¬«‘∏’µà“ßÊ ®–∑”„Àâ —µ«å°‘π‰¥â¡“°
¢÷Èπ·≈–¡’ª√‘¡“≥°“√¬àÕ¬‰¥â‡æ‘Ë¡¢÷Èπ (‡¡∏“, 2533)  „π°“√
∑¥≈Õßπ’È¬—ßæ∫«à“·æ–∑’Ë‰¥â√—∫‚ª√µ’π 14% ¡’·π«‚πâ¡¢Õß
§à“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß·≈–‚¿™π–µà“ßÊ  Ÿß
∑’Ë ÿ¥ ́ ÷Ëß¢—¥·¬âß°—∫º≈°“√»÷°…“¢Õß Pathank ·≈– Sharma
(1991) ∑’Ë‰¡àæ∫§«“¡·µ°µà“ß¢Õß —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â
¢Õß‚¿™π–µà“ßÊ „π°≈ÿà¡∑’Ë‰¥â√—∫Õ“À“√‚ª√µ’π„π√–¥—∫∑’Ë·µ°
µà“ß°—π ¬°‡«âπ·æ–∑’Ë‰¥â√—∫‚ª√µ’π Ÿß°«à“®–¡’ —¡ª√– ‘∑∏‘Ï°“√
¬àÕ¬‰¥â¢Õß‚ª√µ’π Ÿß°«à“·æ–∑’Ë‰¥â√—∫‚ª√µ’πµË”°«à“ º≈°“√
»÷°…“„π§√—Èßπ’È æ∫«à“ ·°–¡’·π«‚πâ¡¢Õß§à“ —¡ª√– ‘∑∏‘Ï°“√
¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß„π∑‘»∑“ß∑’Ë Ÿß°«à“·æ– (Table 4) ´÷Ëß¥Ÿ
‡À¡◊Õπ«à“‰¡à Õ¥§≈âÕß°—∫º≈°“√»÷°…“°àÕπÀπâ“π’È∑’Ë«à“ ·æ–
 “¡“√∂¬àÕ¬Õ“À“√À¬“∫∑’Ë¡’§ÿ≥¿“æµË”‰¥â¥’°«à“·°– ‚§·≈–
°√–∫◊Õ (John, 2001)  ·æ– “¡“√∂‡°Á∫°—°Õ“À“√‰«â„π
°√–‡æ“–‰¥âπ“π°«à“·≈–√—°…“√–¥—∫·Õ¡‚¡‡π’¬‰¥â Ÿß°«à“
(Watson and Norton, 1982 Õâ“ß‚¥¬ John, 2001)
πÕ°®“°π’È Andi (1989) ¬—ßæ∫«à“ ·°–∑’Ë‰¥â√—∫ø“ß¢â“«À¡—°
¬Ÿ‡√’¬¡’ª√‘¡“≥°“√°‘π‰¥â¡“°°«à“·°–∑’Ë‰¥â√—∫ø“ß¢â“«∑’Ë‰¡à‰¥â
À¡—°¬Ÿ‡√’¬ √«¡∑—Èß·°–∑’Ë‰¥â√—∫ø“ß¢â“«À¡—°¬Ÿ‡√’¬¡’°“√¬àÕ¬‰¥â
¢Õß NDF  Ÿß°«à“ø“ß¢â“«∑’Ë‰¡à‰¥âÀ¡—°¬Ÿ‡√’¬ª√–¡“≥ 12%

º≈µàÕÕß§åª√–°Õ∫´“°

‡ªÕ√å‡´ÁπµåÕß§åª√–°Õ∫´“°¢Õß —µ«å·µà≈–°≈ÿà¡
∑¥≈Õß‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ¬°‡«âπ‡ªÕ√å‡´Áπµå
πÈ”Àπ—°°√–‡æ“– (Table 5) ∑’Ë¬—ß§ß¡’§«“¡·µ°µà“ß°—π∑“ß
 ∂‘µ‘ (P<0.01) ‚¥¬‡ªÕ√å‡´ÁπµåπÈ”Àπ—°°√–‡æ“–‡¡◊ËÕ§‘¥‡ªìπ
‡ªÕ√å‡´Áπµå¢ÕßπÈ”Àπ—°¡’™’«‘µ æ∫«à“°≈ÿà¡ 2 (G14U) ·≈–
°≈ÿà¡ 7 (S16R) ¡’§à“¡“°∑’Ë ÿ¥ (3.3%)  à«π°≈ÿà¡∑¥≈Õß∑’Ë 5
(S14R) ¡’§à“πâÕ¬∑’Ë ÿ¥ (2.6%) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß
·æ–·≈–·°– ·¡â®–æ∫«à“‡ªÕ√å‡´ÁπµåπÈ”Àπ—°Àπ—ß ·¢âß·≈–
À—«„®¢Õß·°– Ÿß°«à“·æ–Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)
·µà‡ªÕ√å‡´ÁπµåπÈ”Àπ—°Õ«—¬«–µà“ßÊ ‰¡à·µ°µà“ß°—π¡“°π—°
(Table 6)

 ”À√—∫°“√∑¥≈Õßπ’È æ∫«à“ ·æ–¡’·π«‚πâ¡¢Õß
‡ªÕ√å‡´Áπµå´“°¡“°°«à“·°– ´÷Ëß‰¡à Õ¥§≈âÕß°—∫º≈°“√»÷°…“
„π·æ–·≈–·°–∑’Ë‡≈’È¬ß·∫∫¢ÿπ‚¥¬ Gaili ·≈– Ali (1985a)
«à“ ·°–¡’‡ªÕ√å‡´Áπµå´“°¡“°°«à“·æ– ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–
∑“ß‡¥‘πÕ“À“√¢Õß·æ–¡’πÈ”Àπ—°¡“°°«à“·°– ®÷ß àßº≈∑”„Àâ
‡ªÕ√å‡ Á́πµå´“°·æ–πâÕ¬°«à“·°– πÕ°®“°π’È·°–¡’πÈ”Àπ—°
Àπ—ß¡“°°«à“·æ– (P<0.01) ·µàπÈ”Àπ—° À—« µ—∫·≈–¡â“¡
‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ‚¥¬ª°µ‘·≈â«‡ªÕ√å‡´Áπµå
´“°¢Õß·°–Õ“®‡ªìπª√–¡“≥ 45-57% (Donald and
Robert, 1993; Raghvan, 1988 Õâ“ß‚¥¬ «‘π—¬, 2532¢)
°“√Õ¥Õ“À“√·æ–®–∑”„Àâ‡ªÕ√å‡´Áπµå´“°≈¥≈ß‡ªìπ 46.4%
(«‘π—¬, 2532®) ·æ–∑’Ë‰¥â√—∫À≠â“√à«¡°—∫Õ“À“√¢âπÕ¬à“ß®”°—¥
®–∑”„Àâ¡’‡ªÕ√å‡´Áπµå´“°ª√–¡“≥ 47.4% (Devendra and
Burn, 1983 Õâ“ß‚¥¬ «‘π—¬, 2532©)  πÕ°®“°π’È¬—ßæ∫«à“
·æ–∑’Ë¡’πÈ”Àπ—°µ—«°àÕπ¶à“¡“° ®–¡’πÈ”Àπ—°¢ÕßÀ—« ‡∑â“ Àπ—ß
·≈–∑“ß‡¥‘πÕ“À“√¡“°°«à“·æ–∑’Ë¡’πÈ”Àπ—°µ—«°àÕπ¶à“µË”
(Muharib et al., 1994)

º≈µàÕ§ÿ≥¿“æ´“°

§«“¡¬“«´“°  §«“¡Àπ“‰¢¡—π —πÀ≈—ß  §à“·√ßµ—¥
ºà“π‡π◊ÈÕ·≈–æ◊Èπ∑’ËÀπâ“µ—¥‡π◊ÈÕ —π¢Õß —µ«å·µà≈–°≈ÿà¡∑¥≈Õß
(Table 5) ‰¡à·µ°µà“ß∑“ß ∂‘µ‘ (P>0.05) ·µà§«“¡Àπ“
‰¢¡—π —πÀ≈—ß¢Õß·æ–·≈–·°–·µ°µà“ß°—π∑“ß ∂‘µ‘  (P<
0.05) ‚¥¬·°–¡’§«“¡Àπ“‰¢¡—π —πÀ≈—ß¡“°°«à“·æ– (Table
6) ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–¢π“¥πÈ”Àπ—° ÿ¥∑â“¬°àÕπ¶à“¢Õß·°–
¡“°°«à“·æ– ́ ÷ËßπÈ”Àπ—°µ—«°àÕπ¶à“∑’Ë¡“°°«à“π’È¡’§«“¡ —¡æ—π∏å
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Table 5. Body and gut composition, carcass characteristic, carcass composition and nutritional
composition of meat from goat and sheep, fed different level of protein and roughage

Dietary Treatment
      Characteristics

G14R G14U G16R G16U S14R S14U S16R S16U SEM

Body and gut content
Head (%) 5.20 5.54 5.40 4.88 4.86 5.35 5.10 5.06 0.34
Skin (%) 14.5 12.7 14.1 14.1 16.7 19.3 14.4 16.9 1.53
Shank (%) 2.61 3.19 2.76 3.19 2.51 2.78 2.24 2.32 0.21
Heart (%) 0.65 0.61 0.62 0.65 0.61 0.58 0.52 0.52 0.04
Lung (%) 0.94 0.86 0.98 0.81 1.12 1.36 0.88 1.04 0.16
Spleen (%) 0.15 0.17 0.17 0.16 0.13 0.14 0.14 0.15 0.02
Liver (%) 1.44 1.34 1.46 1.51 1.35 1.24 1.28 1.19 0.13
Stomach (%) 2.9bc 3.3a 3.1abc 3.2ab 2.6d 3.1ab 3.3a 2.8dc 0.08
Intestine (%) 2.73 3.07 2.64 3.21 3.27 3.21 2.89 2.36 0.36
Visceral fat (%) 3.76 2.25 2.34 2.93 2.84 2.14 2.34 3.22 0.74
Dressing percentage (%) 46.9 42.9 44.6 43.6 44.2 42.3 43.4 42.9 1.47

Carcass characteristics
Carcass length (Inch) 21.6 24.3 23.5 24.0 23.3 23.5 23.4 24.8 1.09
Back at (Inch) 0.17 0.14 0.11 0.08 0.26 0.23 0.20 0.25 0.05
Shear Force value (Kg/inch) 1.95 2.13 2.19 1.89 3.10 1.75 2.12 2.54 0.53
Loin eye (Inch2) 1.75 1.91 1.60 1.48 2.06 1.86 1.60 1.59 0.21

Carcass composition
Neck (%) 7.92 7.89 9.68 7.39 5.69 6.90 7.07 7.51 0.83
Shoulder (%) 23.1 23.7 24.2 25.3 22.1 20.7 22.1 21.7 1.22
Rack (%) 8.66 8.95 8.18 8.81 8.77 9.27 9.75 8.92 0.49
Breast (%) 8.62 8.83 9.82 9.90 8.14 9.22 8.91 10.9 0.43
Shank (%) 7.67 7.59 7.82 7.92 5.40 5.98 5.43 5.92 0.20
Loin (%) 7.42 7.27 7.06 7.56 10.1 10.1 9.62 8.76 0.54
Flank (%) 1.81 1.20 2.18 1.97 1.54 1.41 1.47 3.03 0.58
Leg (%) 27.2 30.0 29.5 29.4 34.1 33.4 33.8 31.7 1.29
Kidney (%) 2.70 3.17 2.47 3.01 3.91 3.74 2.67 2.58 0.59

Nutritional composition
Water (%) 74.3 73.9 74.4 73.2 71.7 72.4 72.2 70.2 0.59
Ash1 (%) 4.99 4.99 4.64 4.16 3.84 3.97 4.17 3.76 0.24
Protein1 (%) 74.3 78.1 79.3 73.8 71.9 72.6 72.4 65.8 1.51
Fat1 (%) 17.8 14.9 13.6 18.8 19.5 18.8 19.2 28.0 1.78
Phosphorous1 (%) 0.72 0.75 0.78 0.65 0.71 0.76 0.81 0.64 0.03
Calcium1 (%) 0.12 0.10 0.13 0.10 0.09 0.08 0.10 0.07 0.03
Total energy1 (kcal/g) 6.70 6.45 6.37 6.48 6.44 6.20 6.10 6.38 0.08

Note:
abcd Values of the same factor in the same row with different superscripts differ (P<0.01)
1 % Dry basis

°—∫°“√æ—≤π“¢Õß°≈â“¡‡π◊ÈÕ ‰¢¡—π·≈–°√–¥Ÿ° (Singh and
Yadava, 1997) ®÷ß∑”„Àâ·°–¡’æ—≤π“°“√¢Õß°≈â“¡‡π◊ÈÕ·≈–
‰¢¡—π‰¥â¡“°°«à“·æ–   à«π Donald ·≈– Robert (1993)

°≈à“««à“ ‚¥¬ª°µ‘§«“¡Àπ“¢Õß‰¢¡—π —πÀ≈—ß¢Õß·°–¡’§à“
ª√–¡“≥ 0.05-0.5 π‘È« ·≈–æ◊Èπ∑’ËÀπâ“µ—¥‡π◊ÈÕ —π¡’§à“ª√–¡“≥
1.5-3.6 µ√.π‘È«
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Table 6. Comparison of body and gut composition, carcass characteristic, carcass composition and
nutritional composition of meat from different animal, different level of protein and differ-
ent roughage

Animal Protein level Roughage source
        Characteristics SEM

Goat Sheep 14% 16% Rice straw Urea-treated
rice straw

Body & gut composition
Head (%) 5.25 5.09 5.24 5.17 5.14 5.21 0.17
Skin (%) 13.87a 16.83b 15.82 14.88 14.94 15.76 0.76
Shank (%) 2.94a 2.46b 2.77 2.63 2.53 2.87 0.10
Heart (%) 0.63a 0.56b 0.61 0.58 0.60 0.59 0.02
Lung (%) 0.90 1.10 1.07 0.93 0.98 1.02 0.08
Spleen (%) 0.16 0.14 0.15 0.15 0.15 0.15 0.01
Liver (%) 1.43 1.26 1.34 1.36 1.38 1.32 0.07
Stomach (%) 3.10a 2.94b 2.97 3.08 2.96 3.09 0.04
Intestine (%) 2.91 2.93 3.07 2.77 2.88 2.96 0.18
Visceral fat (%) 2.82 2.63 2.74 2.71 2.82 2.63 0.37
Dressing percentage (%) 44.49 43.29 44.07 43.69 44.85 42.92 0.73

Carcass characteristics
Carcass length (inch) 23.35 23.73 23.18 23.90 22.94 24.14 0.55
Back at (inch) 0.13a 0.24b 0.20 0.16 0.19 0.18 0.02
Shear Force value (kg/inch) 2.04 2.38 2.23 2.19 2.34 2.08 0.27
Loin eye (inch2) 1.68 1.78 1.90 1.57 1.75 1.71 0.10

Carcass composition
Neck (%) 8.22a 6.79b 7.10 7.91 7.59 7.42 0.41
Shoulder (%) 24.07a 21.63b 22.41 23.30 22.86 22.85 0.61
Rack (%) 8.65 9.17 8.91 8.91 8.84 8.99 0.24
Breast (%) 9.29 9.28 8.70c 9.87d 8.87a 9.70b 0.21
Shank (%) 7.77c 5.68d 6.68 6.77 6.60 6.85 0.10
Loin (%) 7.33c 9.64d 8.72 8.25 8.55 8.42 0.27
Flank (%) 1.99 1.86 1.96 2.16 1.75 2.10 0.29
Leg (%) 29.02c 33.24d 31.19 31.07 31.13 31.13 0.64
Kidney (%) 2.84 3.22 3.38 2.68 2.94 3.12 0.29

Nutritional composition
Water (%) 73.96c 71.61d 73.09 72.48 73.15 72.43 0.42
Ash1 (%) 4.69c 3.93d 4.45 4.18 4.41 4.22 0.17
Protein1 (%) 76.36c 70.69d 74.20 72.85 74.49 72.56 1.07
Fat1 (%) 16.29c 21.37d 17.75 19.91 17.52a 20.14b 1.25
Phosphorous1 (%) 0.73 0.73 0.74 0.72 0.76a 0.70b 0.02
Calcium1 (%) 0.12a 0.08b 0.10 0.10 0.11 0.09 0.02
Total energy1 (kcal/g) 6.50c 6.28d 6.45a 6.33b 6.40 6.38 0.06

Note:
abcd Values of the same factor in the same row with different superscripts differ (P<0.01)
1 % Dry basis
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º≈µàÕÕß§åª√–°Õ∫´“°®“°°“√µ—¥·µàß´“°·∫∫ “°≈

Õß§åª√–°Õ∫¢Õß´“°®“°°“√µ—¥·µàß´“°·∫∫ “°≈
¢Õß —µ«å·µà≈–°≈ÿà¡∑¥≈Õß (Table 5) ‰¡à·µ°µà“ß∑“ß ∂‘µ‘
(P>0.05) ·µà‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—π√–À«à“ß·æ–·≈–·°–®–
æ∫«à“¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (Table 6) ‚¥¬æ∫«à“
·æ–¡’‡ªÕ√å‡´Áπµå´“° à«π§Õ·≈–‰À≈à Ÿß°«à“·°– (P<0.05)
·≈–‡ªÕ√å‡´Áπµå´“° à«π·¢âß‡¡◊ËÕ§‘¥‡ªìππÈ”Àπ—°´“°¡“°°«à“
·°– (P<0.01) „π¢≥–∑’Ë·°–¡’‡ªÕ√å‡´Áπµå´“° à«π‡π◊ÈÕ —π
·≈–¢“‡¡◊ËÕ§‘¥‡ªìππÈ”Àπ—°´“°¡“°°«à“·æ– (P<0.01)   —µ«å
„π°≈ÿà¡∑’Ë‰¥â√—∫‚ª√µ’π 16% ¡’‡ªÕ√å‡´Áπµå´“° à«πÕ°‡¡◊ËÕ§‘¥
‡ªìππÈ”Àπ—°´“°¡“°°«à“°≈ÿà¡∑’Ë‰¥â√—∫‚ª√µ’π 14% (P<0.01)
·≈– —µ«å „π°≈ÿà¡∑’Ë‰¥â√—∫ø“ß¢â“«À¡—°¬Ÿ‡√’¬¡’‡ªÕ√å‡´Áπµå´“°
 à«πÕ°‡¡◊ËÕ§‘¥‡ªìππÈ”Àπ—°´“° (Table 6) ¡“°°«à“°≈ÿà¡∑’Ë
‰¥â√—∫ø“ß¢â“« (P<0.05)  Sengar (1975) Õâ“ß‚¥¬ «‘π—¬
(2532§) √“¬ß“π«à“·æ–æ—π∏ÿå®—¡π“ª“√’∑’Ë„ÀâÕ“À“√∑’Ë¡’‚ª√µ’π
·µ°µà“ß°—π 3 √–¥—∫ ( Ÿß °≈“ß·≈–µË”)  ‰¡à∑”„Àâ°√–¥Ÿ° ‡π◊ÈÕ
·¥ß ‰¢¡—π·≈– à«π∑’Ë°‘π‰¥â·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05)
πÕ°®“°π’È ªí≠≠“ ·≈–§≥– (2540) √“¬ß“π‰«â«à“·°–∑’Ë
‰¥â√—∫Õ“À“√¢âπ√à«¡°—∫Õ“À“√À¬“∫ 3 ™π‘¥ (À≠â“ ¥ À≠â“
·Àâß·≈–„∫°√–∂‘π)  ¡’‡ªÕ√å‡´Áπµå´“° à«π‡π◊ÈÕ —π (loin)
Õ° (breast)  ·¢âß (shank)  ‰À≈à (shoulder)  ¢“ –‚æ°
(round)  æ◊Èπ∑âÕß (plath)  ·≈–§Õ (neck) ‰¡à·µ°µà“ß
°—π∑“ß ∂‘µ‘ (P>0.05)

º≈µàÕ§ÿ≥§à“∑“ß‚¿™π“°“√¢Õß‡π◊ÈÕ

§ÿ≥§à“∑“ß‚¿™π“°“√¢Õß‡π◊ÈÕ¢Õß —µ«å·µà≈–°≈ÿà¡
∑¥≈Õß‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ·µàµ√«®æ∫«à“
ªØ‘ —¡æ—π∏å√–À«à“ß√–¥—∫‚ª√µ’π„πÕ“À“√¢âπ°—∫™π‘¥¢Õß
Õ“À“√À¬“∫¡’§«“¡·µ°µà“ß°—π ∂‘µ‘ (Table 5)  ‚¥¬æ∫«à“
‡π◊ÈÕ®“°·æ–·≈–·°–∑’Ë‰¥â√—∫‚ª√µ’π 16% √à«¡°—∫ø“ß¢â“«
(G16R ·≈– S16R) ¡’§à“‡©≈’Ë¬¢Õß‡ªÕ√å‡´Áπµå‚ª√µ’π·≈–
øÕ øÕ√— ¡“°∑’Ë ÿ¥ ·µà‰¢¡—π·≈–æ≈—ßß“π∑—ÈßÀ¡¥µË”∑’Ë ÿ¥
‡π◊ÈÕ¢Õß·æ–·≈–·°–∑’Ë‰¥â√—∫‚ª√µ’π 16% √à«¡°—∫ø“ß¢â“«
À¡—°¬Ÿ‡√’¬ (G16U ·≈– S16U) ¡’§à“‡©≈’Ë¬¢Õß‡ªÕ√å‡´Áπµå
‚ª√µ’π·≈–øÕ øÕ√— µË”∑’Ë ÿ¥ ·µà‰¢¡—π¡“°∑’Ë ÿ¥   ”À√—∫
‡π◊ÈÕ¢Õß·æ–·≈–·°–∑’Ë‰¥â√—∫‚ª√µ’π 14% √à«¡°—∫ø“ß¢â“«¡’
æ≈—ßß“π∑—ÈßÀ¡¥¡“°∑’Ë ÿ¥ (P<0.01) æ≈—ßß“π∑—ÈßÀ¡¥¢Õß
‡π◊ÈÕ —µ«å„π°≈ÿà¡∑’Ë‰¥â√—∫‚ª√µ’π 14% √à«¡°—∫ø“ß¢â“« (G14R

·≈– S14R) ¡’ Ÿß∑’Ë ÿ¥   πÕ°®“°π’È¬—ßæ∫«à“ §ÿ≥§à“∑“ß
‚¿™π“°“√¢Õß‡π◊ÈÕ·æ–·≈–·°– (Table 6) ·µ°µà“ß°—π
∑“ß ∂‘µ‘ (P<0.01) ‚¥¬‡π◊ÈÕ·æ–¡’‡ªÕ√å‡´Áπµå§«“¡™◊Èπ ‡∂â“
‚ª√µ’π ·§≈‡´’¬¡ ·≈–æ≈—ßß“π∑—ÈßÀ¡¥ ¡“°°«à“‡π◊ÈÕ·°–
(P<0.01) ·µà¡’‡ªÕ√å‡´Áπµå‰¢¡—ππâÕ¬°«à“‡π◊ÈÕ·°– (P<0.01)
´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß  Gaili  ·≈–§≥–  (1972)
Õâ“ß‚¥¬ Schonfeldt ·≈–§≥– (1993b) ∑’Ëæ∫«à“‡π◊ÈÕ·æ–
¡’ª√‘¡“≥§«“¡™◊Èπ·≈–‚ª√µ’π¡“°°«à“·µà¡’ª√‘¡“≥‰¢¡—π
πâÕ¬°«à“‡π◊ÈÕ·°–  Gaili ·≈– Ali (1985b) √“¬ß“π«à“„π
°≈â“¡‡π◊ÈÕ Semitendinosus, Longissimus ·≈– Biceps
brachii ¢Õß·æ–¡’ª√‘¡“≥‚ª√µ’π·≈–‰¢¡—ππâÕ¬°«à“‡π◊ÈÕ·°–
πÕ°®“°π’È «‘π—¬ (2532§) √“¬ß“π«à“‚¥¬∑—Ë«‰ªª√‘¡“≥§«“¡
™◊Èπ„π‡π◊ÈÕ·æ–¡’ª√–¡“≥ 74.2-76.0%   ‚ª√µ’π 20.6-
22.3% ‰¢¡—π 0.62-2.6% ‡∂â“ 1.1%   à«π Thulasi ·≈–
Ayyaluswami (1983) Õâ“ß‚¥¬ «‘π—¬ (2532§) æ∫«à“‚¥¬
∑—Ë«‰ª‡π◊ÈÕ·æ–·≈–·°–¡’ª√‘¡“≥§«“¡™◊Èπ ‚ª√µ’π ·≈–‡∂â“
„°≈â‡§’¬ß°—π ·µàª√‘¡“≥‰¢¡—π„π‡π◊ÈÕ·°–πâÕ¬°«à“„π‡π◊ÈÕ·æ–
·¡â«à“´“°·°–¡’‰¢¡—π„µâº‘«Àπ—ßÀπ“°«à“´“°·æ– πÕ°®“°π’È
Gaffar ·≈– Biabani (1986) Õâ“ß‚¥¬ «‘π—¬ (2532¢) æ∫
«à“ ‡ªÕ√å‡´Áπµå§«“¡™◊Èπ ‚ª√µ’π ‰¢¡—π ‡∂â“·≈–æ≈—ßß“π „π
´“°·æ–·µ°µà“ß°—π‡π◊ËÕß®“°°“√„ÀâÕ“À“√∑’Ë¡’√–¥—∫‚ª√µ’π
·≈–æ≈—ßß“π·∫∫µà“ßÊ  §◊Õ  °“√„ÀâÕ“À“√∑’Ë¡’‚ª√µ’π·≈–
æ≈—ßß“π Ÿß∑”„Àâ´“°¡’‡ªÕ√å‡´Áπµå‚ª√µ’π  ‰¢¡—π  ‡∂â“·≈–
æ≈—ßß“π√«¡¡“°°«à“°“√„ÀâÕ“À“√∑’Ë¡’‚ª√µ’π·≈–æ≈—ßß“πµË”
·µà°“√„ÀâÕ“À“√∑’Ë¡’‚ª√µ’π·≈–æ≈—ßß“πµË”¡’‡ªÕ√å‡´Áπµå§«“¡
™◊Èπ¡“°°«à“

º≈µàÕ°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§

§à“§–·ππ‡©≈’Ë¬§«“¡πÿà¡  √ ™“µ‘  §«“¡©Ë”πÈ”·≈–
§«“¡æ÷ßæÕ„®¢Õß —µ«å·µà≈–°≈ÿà¡∑¥≈Õß (Table 7) ‰¡à
·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ·µà°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§
µàÕ‡π◊ÈÕ·æ–·≈–·°– (Table 8) ·µ°µà“ß°—π∑“ß ∂‘µ‘ (P<
0.01) ‚¥¬‡π◊ÈÕ·°–¡’§«“¡πÿà¡¡“°°«à“‡π◊ÈÕ·æ– (P<0.01)
´÷Ëß Õ¥§≈âÕß°—∫§à“§–·ππ§«“¡©Ë”πÈ”  ‚¥¬æ∫«à“‡π◊ÈÕ·°–¡’
§«“¡©Ë”πÈ”¡“°°«à“‡π◊ÈÕ·æ– (P<0.01) ‡π◊ÈÕ·°–¬—ß¡’√ ™“µ‘
∑’Ë¥’°«à“‡π◊ÈÕ·æ– (P<0.01) ∑”„Àâ‡π◊ÈÕ·°–‡ªìπ∑’Ëæ÷ßæÕ„®
¡“°°«à“‡π◊ÈÕ·æ– (P<0.01) πÕ°®“°π’È‡π◊ÈÕ·æ–¡’°≈‘Ëπ “∫
¡“°°«à“‡π◊ÈÕ·°–∑”„Àâ‰¡à‡ªìπ¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§ ´÷Ëß Õ¥-
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‡ª√’¬∫‡∑’¬∫§ÿ≥≈—°…≥–¢Õß‡π◊ÈÕ·æ–·≈–·°–  æ∫«à“‡π◊ÈÕ
·°–¡’°≈‘ËπÀÕ¡·≈–√ ™“µ‘¥’°«à“‡π◊ÈÕ·æ– ‡π◊ÈÕ·°–¬—ß¡’¢π“¥
‡ âπ„¬‰¡à„À≠àπ—°®÷ß∑”„Àâ‡π◊ÈÕ·°–¡’§«“¡πÿà¡¡“°°«à“‡π◊ÈÕ·æ–
Schonfeldt ·≈–§≥– (1993b) ¬—ß»÷°…“µàÕ‰ª æ∫«à“‡π◊ÈÕ
·°–¡’°“√ Ÿ≠‡ ’¬πÈ” (cooking loss) ¡“°°«à“‡π◊ÈÕ·æ–®÷ß
∑”„Àâ‡π◊ÈÕ·°–¡’§«“¡©Ë”πÈ”¡“°°«à“‡π◊ÈÕ·æ–

 √ÿªº≈°“√∑¥≈Õß

1. ·æ–·≈–·°–∑’Ë ‰¥â√—∫Õ“À“√™π‘¥‡¥’¬«°—π‰¡à¡’
§«“¡·µ°µà“ß„π¥â“ππÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡¢÷Èπ  Õ—µ√“°“√‡®√‘≠
‡µ‘∫‚µ·≈–ª√‘¡“≥°“√°‘π‰¥â

2. ·æ–·≈–·°–∑’Ë‰¥â√—∫ø“ß¢â“«À¡—°¬Ÿ‡√’¬¡’πÈ”Àπ—°
µ—«∑’Ë‡æ‘Ë¡¢÷Èπ  Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ·≈–ª√‘¡“≥°“√°‘π‰¥â Ÿß
°«à“°≈ÿà¡∑’Ë‰¥â√—∫ø“ß¢â“«

3. ·æ–·≈–·°–∑’Ë‰¥â√—∫Õ“À“√∑’Ë√–¥—∫‚ª√µ’π 14%
·≈– 16% ‰¡à¡’§«“¡·µ°µà“ß„π¥â“ππÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡¢÷Èπ
Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ·≈–ª√‘¡“≥°“√°‘π‰¥â

4. ªí®®—¬¥â“π™π‘¥¢ÕßÕ“À“√À¬“∫¡’º≈µàÕ —¡ª√– ‘∑∏‘Ï
°“√¬àÕ¬‰¥â Ÿß°«à“ªí®®—¬¥â“πÕ◊Ëπ

5. ·°–¡’‡ªÕ√å‡ Á́πµåπÈ”Àπ—°Àπ—ß  ‡π◊ÈÕ —π·≈–¢“
§«“¡Àπ“¢Õß‰¢¡—π —πÀ≈—ß¡“°°«à“·æ– ‡π◊ÈÕ·°–¡’§«“¡πÿà¡
√ ™“µ‘  §«“¡©Ë”πÈ”·≈–§«“¡æ÷ßæÕ„®¢ÕßºŸâ∫√‘‚¿§¡“°°«à“
‡π◊ÈÕ·æ–

6. ·æ–¡’‡ªÕ√å‡´ÁπµåπÈ”Àπ—°·¢âß·≈–À—«„® ´“° à«π
§Õ·≈–‰À≈à¡“°°«à“·°– ‡π◊ÈÕ·æ–¡’§«“¡™◊Èπ ‡∂â“·≈–‚ª√µ’π
¡“°°«à“‡π◊ÈÕ·°–

7. ∑—Èß·æ–·≈–·°–¡’πÈ”Àπ—°¢ÕßÕ«—¬«–¿“¬„π
§«“¡¬“«´“°  §à“·√ßµ—¥ºà“π‡π◊ÈÕ  ·≈–æ◊Èπ∑’ËÀπâ“µ—¥‡π◊ÈÕ —π
‰¡à·µ°µà“ß°—π

Table 7. Consumer test of meat from goat and sheep fed different level of protein and roughage

Dietary Treatment
      Characteristics

G14R G14U G16R G16U S14R S14U S16R S16U SEM

Tenderness 3.26 3.22 3.21 3.41 2.41 1.96 2.15 2.34 0.20
Flavor 2.90 2.75 2.98 2.85 2.49 2.46 2.52 2.55 0.09
Juiciness 2.86 2.98 3.18 3.13 2.82 2.60 2.60 2.77 0.12
Overall acceptability 3.03 2.83 3.05 3.05 2.68 2.50 2.55 2.64 0.08

Note: Score from 1 to 5), 1 = the best, 2 = good, 3 = medium, 4 = lower and 5 = the lowest score

Table 8. Consumer test of meat from different animal, different level of protein and different roughage

Animal Protein level Roughage source
        Characteristics SEM

Goat Sheep 14% 16% Rice straw Urea-treated
rice straw

Tenderness 3.27a 2.22b 2.71 2.78 2.76 2.73 0.14
Flavor 2.87a 2.51b 2.65 2.73 2.72 2.65 0.06
Juiciness 3.04a 2.70b 2.82 2.92 2.87 2.87 0.09
Overall acceptability 2.99a 2.59b 2.76 2.82 2.76 2.83 0.06

Note:
Score from 1 to 5; 1 = best, 2 = good, 3 = medium, 4 = lower, 5 = lowest
ab Values of the same factor in the same row with different superscripts differ (P<0.01)
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