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Abstract
Uriyapongsan, S.!, Toburan, W.!, Sanpoomi, P.? and Tangkawattana, P.3
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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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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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 (%) = = = 1.05 1.21
P (%) = = = 0.79 1.08

Note: -' 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 GI16R G16U S14R S14U S16R S16U SEM
Growth performance
Initial weight (kg) 23.83 2233 21.73 21.37 2445 2433 2395 2495 1.25
Final weight (kg) 34.12 3237 30.87 33.79 3437 36.12 3487 39.50 1.87
Weight gain (kg) 10.30 10.05 9.14 1242 9.92 11.80 10.92 14.55 1.38
Gain per day (g) 113.1 1104 100.5 136.5 109.0 129.6 120.0 159.8 152
Feed intake
Total feed (g/d) 759.3 750.7 7054 7704 907.7 1012.5 897.3 1040.3 42.7
Roughage (g/d) 263.3 292.2 248.8 3020 3753 471.8 3957 4653 254
Concentrate (g/d) 496.1 458.5 456.7 468.4 5324 540.7 501.6 575.1 24.1
Total feed intake (% BW) 273 289 279 297 312 345 3.19  3.36 0.09
Total feed intake (g/kgBW ) 62.63 65.06 6242 6684 7240 80.14 7333 79.03 2.00
Feed conversion ratio 6.87 8.58 7.11 6.00  8.58 786 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 9022 37.5
CP (g/d) 94.87 9278 9721 1049 1053 1162 111.9 133.7 4.88
EE"(g/d) 25.87 24.61 3130 3276 28.75 3041 3570 4127 1.40
NDF (g/d) 275.0 2924 295.0 3394 3657 4423 417.6 489.0 21.7
ADF (g/d) 167.8 186.3 164.0 200.7 229.9 2952 2469 301.1 14.8
GE (Mcal/g/d) 3.21 312 328 349 383 412 4.08 4.6l 0.18
Digestibility of nutrient
DM (%) 58.7¢  64.9° 620 61.7°% 62.6™ 643 60.5% 635" 1.20
OM (%) 63.6" 703 6737 67.0° 674" 694° 647" 68.7° 1.18
CP (%) 506 572 612 538 597 569 603 579 2.64
EE (%) 700 744 746 768 774 7185 766 76.7 1.61
NDF (%) 5538 66.2° 60.1" 63.8° 582% 642° 57.0% 63.6° 1.06
ADF (%) 512 584 547 57.1 554  60.1 527 58.2 1.14
DOM (kg/d) 043 047 042 045 055 0.62 051 0.62 0.03
ME (Mcal/kgDM) 2.16% 238 224" 222" 228" 233" 214" 226" 0.04
Note:

<4 Values in the same row with different superscripts differ (P<0.01)
“% Values in the same row with different superscripts differ (P<0.05)
" Correlation between factors of protein and roughage

upzannnuwzeg i ey Seildihmiings aihe
wnauldieg Tasunziivunliuvesdanmsasaavla
(129.6 n¥W/AY) andune (113.7 n3n/Su) el
lunduitldsuldsiuiazdy 16% fuwnliuhisanms
wigAvla (128.7 nsu/iu) mﬂﬂimtjuﬁ"lé’%’ﬂﬂiﬁuﬁ
320U 14% (115.5 ndu/iu) 39 oandearumansAny
?J'us] (Lu and Potchoiba, 1990; Krishna et al., 1987,

Prieto et al., 2000)
mMslfemsnenuaasiafuinafesnT NI
a o | Ay v ] o A Ao
wulaves " Teengunlasuhadnimingsedisanms
wigavTmnnahingunlésuvhadng (P<0.05) (Table
4) wesnnhansingGediaammalasuz anh dniy
1% % X a a a o
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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) 2237* 2442 23.73 23.11 23.49 23.37 0.62
Final weight (kg) 3272 36.21° 34.25 34.82 33.56 35.55 0.94
Weight gain (kg) 10.35 11.80 10.51 11.71 10.07* 12.19° 0.69
Gain per day (g) 113.7 129.6 115.5 128.7 110.7° 133.9 7.60
Feed intake
Total feed (g/d) 744.9¢  964.5° 857.6 8589 817.4" 901.7° 21.4
Roughage (g/d) 274.8°  427.0° 350.6  356.3 320.8° 388.2¢ 12.7
Concentrate (g/d) 470.0° 537.4° 506.9 502.6 496.7 513.5 12.0
Total feed intake (% BW) 2.84¢ 3.28¢ 3.05 3.08 2.96° 3.18° 0.05
Total feed intake (g/kgBW ..) 64.07° 76.22° 70.06  70.64 67.69° 73.16 1.00
Feed conversion ratio 7.21 7.68 7.97 6.90 7.55 7.36 0.58
Nutritional intake
OM (g/d) 658.3° 846.2' 7619 7482 721.8° 790.9¢ 18.8
CP (g/d) 96.96° 116.8° 102.3°  112.4° 102.3° 112.4 2.44
EE "(g/d) 28.36°  34.03' 27.41° 35.42° 30.40 32.23 0.70
NDF (g/d) 297.9° 4287  343.9° 388.3° 338.3¢ 394.2¢ 10.8
ADF (g/d) 178.3°  268.3¢ 219.8 2299 202.1° 248.8¢ 7.38
GE (Mcal/g/d) 3.26° 4.16° 3.57" 3.89" 3.60" 3.86° 0.09
Digestibility of nutrient
DM (%) 61.83 62.71 62.61 61.93 60.92¢ 63.73¢ 0.60
OM (%) 67.05 67.54 67.68  66.89 65.74° 68.97° 0.59
CP (%) 55.80 58.71 56.09  58.60 57.93 56.63 1.32
EE (%) 73.76°  77.29¢ 75.05  76.14 74.64 76.58 0.81
NDF (%) 61.18 60.73 60.95  60.94 57.64¢ 64.48" 0.53
ADF (%) 55.23 56.58 56.27  55.55 53.48° 58.54¢ 0.57
OMD (kg/d)0.44c 0.57° 0.52 0.50 0.47° 0.55° 0.01
ME (Mcal/kgDM) 2.25 2.25 2.29* 2.22° 2.21° 2.30° 0.02
Note:

*» Values of the same factor in the same row with different superscripts differ (P<0.05)
“‘ Values of the same factor in the same row with different superscripts differ (P<0.01)
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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
GI14R G14U GI16R Gl6U S14R S14U S16R S16U SEM

Characteristics

Body and gut content

Head (%) 520 554 540 488 486 535 510 5.06 0.34
Skin (%) 145 127 141 141 167 193 144 169 1.53
Shank (%) 261 319 276 319 251 278 224 232 0.21
Heart (%) 0.65 061 062 065 061 058 052 052 0.04
Lung (%) 094 086 098 081 1.12 136 0.88 1.04 0.16
Spleen (%) 0.15 017 017 0.16 0.13 0.14 0.14 0.15 0.02
Liver (%) 144 134 146 151 135 124 128 1.19 0.13
Stomach (%) 29 33 3.1 32° 26 3.1* 3.3 2.8% 0.08
Intestine (%) 273 307 264 321 327 321 289 236 0.36
Visceral fat (%) 376 225 234 293 284 214 234 322 0.74
Dressing percentage (%) 469 429 446 436 442 423 434 429 1.47
Carcass characteristics

Carcass length (Inch) 21.6 243 235 240 233 235 234 248 1.09
Back at (Inch) 0.17 0.14 0.11 008 026 023 020 0.25 0.05
Shear Force value (Kg/inch) 195 213 219 1.89 3.10 1.75 212 254 0.53
Loin eye (Inch2) 1.75 191 1.60 148 206 18 160 1.59 0.21
Carcass composition

Neck (%) 792 789 968 739 569 690 7.07 751 0.83
Shoulder (%) 23.1 237 242 253 221 207 221 217 1.22
Rack (%) 866 895 8.18 881 877 927 975 892 0.49
Breast (%) 862 883 982 990 814 922 891 109 0.43
Shank (%) 7.67 759 782 792 540 598 543 592 0.20
Loin (%) 742 727 7.06 756 10.1 10.1  9.62 8.76 0.54
Flank (%) .81 120 218 197 154 141 147 3.03 0.58
Leg (%) 272 300 295 294 341 334 338 317 1.29
Kidney (%) 270 3.17 247 301 391 374 267 258 0.59
Nutritional composition

Water (%) 743 739 744 732 717 724 722 702 0.59
Ash' (%) 499 499 4064 416 384 397 417 3.6 0.24
Protein' (%) 743 781 793 738 719 726 724 658 1.51
Fat' (%) 17.8 149 136 188 195 188 192 28.0 1.78
Phosphorous' (%) 072 075 078 065 071 076 0.81 0.64 0.03
Calcium' (%) 0.12  0.10 013 0.10 0.09 0.08 0.10 0.07 0.03
Total energy' (kcal/g) 6.70 645 637 648 644 620 6.10 6.38 0.08
Note:

4 Values of the same factor in the same row with different superscripts differ (P<0.01)
' % Dry basis

1Y o % &} o . 1 4 a o LY s a
Aumsiannvesndaniie lwiuuaznszan (Singh and  ndnd Tegdndanuninvesluiu “undsveaunziian
. . P 2 X d oy X ooy
Yadava, 1997) 3 liunziiiannmsvesndimilonas  Yszana 0.05-0.5 947 waziunvindaiiie “uimyszana
k4
Tusiuldsnnniiuwe  u Donald waz Robert (1993)  1.5-3.6 @5.12
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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 (%) 13.87* 16.83° 15.82 14.88 14.94 15.76 0.76
Shank (%) 2.94° 2.46° 2.77 2.63 2.53 2.87 0.10
Heart (%) 0.63" 0.56" 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 (%) 3.10" 2.94° 2.97 3.08 2.96 3.09 0.04
Intestine (%) 291 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) 0.13* 0.24° 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 (%) 8.22" 6.79 7.10 7.91 7.59 7.42 0.41
Shoulder (%) 24.07*  21.63° 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 8.70¢ 9.87¢ 8.87" 9.70° 0.21
Shank (%) 7.77° 5.68° 6.68 6.77 6.60 6.85 0.10
Loin (%) 7.33¢ 9.64° 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 (%) 29.02°  33.24¢ 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 (%) 73.96°  71.61° 73.09 7248 73.15 72.43 0.42
Ash' (%) 4.69° 3.93¢ 4.45 4.18 4.41 4.22 0.17
Protein' (%) 76.36°  70.69° 7420  72.85 74.49 72.56 1.07
Fat' (%) 16.29°  21.37° 17.75 19.91 17.52° 20.14° 1.25
Phosphorous' (%) 0.73 0.73 0.74 0.72 0.76" 0.70° 0.02
Calcium' (%) 0.12° 0.08° 0.10 0.10 0.11 0.09 0.02
Total energy' (kcal/g) 6.50° 6.28° 6.45° 6.33" 6.40 6.38 0.06

Note:

**<dValues of the same factor in the same row with different superscripts differ (P<0.01)

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

Dietary Treatment

Characteristics
G14R G14U GI16R G16U S14R S14U S16R S1i6U SEM
Tenderness 326 322 321 341 241 1.96 215 234 0.20
Flavor 290 275 298 285 249 246 252 255 0.09
Juiciness 286 298 318 313 282 260 2.60 277 0.12
Overall acceptability 303 283 305 305 268 250 255 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 3.27° 2.22° 2.71 2.78 2.76 2.73 0.14
Flavor 2.87* 2.51° 2.65 2.73 2.72 2.65 0.06
Juiciness 3.04* 2.70° 2.82 2.92 2.87 2.87 0.09
Overall acceptability 2.99° 2.59 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
*» Values of the same factor in the same row with different superscripts differ (P<0.01)
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