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Abstract

The objective of the present research is to evaluate the effect of different levels of crude protein (CP)
and metabolizable energy (ME) on the growth performance and meat quality of Crossbred Native Chicken (Pradu
Hangdum). A total of 360 capons with 4 weeks of age were used in 2 x 2 factorial design arrangements. This
experiment was divided into 3 age periods: during 5-12, 13-16, and 17-20 weeks of age. During 5-12 weeks of
age, there are two main factors: 2 CP levels (19 and 21%) and 2 ME levels (3.0 and 3.3 Kcal/g). During 13-16
and 17-20 weeks of age, there are two main factors: 2 CP levels (17 and 19%) and 2 ME levels (3.0 and 3.3
Kcal/g). A results, during 5-12 and 13-16 weeks of age, there was no interaction between CP and ME levels on
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growth performance. However, during 17-20 weeks of age, body weight gain (273.02 vs. 471.17 g, P<0.05) and
average daily gain (9.75 vs. 14.89 g; P<0.05) were greater and feed conversion ratio (7.63 vs. 4.70; P<0.05) and
feed cost per gain (110.70 vs. 71.59 Baht/Kg; P<0.05) were lower in capons receiving diet with 3.3 Kcal ME/g
than diet with 3.0 Kcal ME/g. Meat quality of capons 16 weeks, CP 21%, (5-12 weeks) and CP 19%, (13-16
weeks), and with ME 3.0 Kcal/g had the lowest shear force of breast meat (4,018.69 N) and thigh meat of 20
weeks, the low ME group had shear force lower than significantly the high ME group (1,539.28 vs. 1,725.77 N;
P<0.05). Ether extract of capons 20 weeks of age, 5-12 weeks of CP 19%, and 13-20 weeks of CP 17% ME 3.3
Kcal/g had breast meat fat to excellent (5.06%; P < 0.05). Capons slaughtered 12 and 20 weeks of age, CP19%
(5-12 weeks)and CP 17% (13-20 weeks) and with ME 3.0 Kcal/g had the highest amount of thigh meat fat
(17.32% and 19.99%; P< 0.05). Experimental study recommended nutrients of native hybrid capons age of 5-12
weeks, CP 21% and 3.30 kcal ME/g, at the age of 13-20 weeks, CP 17% and ME 3.0 kcal ME/g. Recommended
to slaughter at the age of 20 weeks because of the highest fat in meat.

Key words: native hybrids capon, Thai native crossbred chicken Pradu-hangdum, meat quality
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Table 1 Ingredients of feed at 5-12 weeks and 13-20 weeks (Calculation method)

Age 5-12 weeks

Age 13-20 weeks

Crude proteins (%) 19.00 21.00 17.00 19.00
Metabolizable energy (kcal ME/g) 3.00 3.30 3.00 330 3.00 3.30 3.00 3.30
Ingredient
549 599 576 594 562 67.2 549 599
Ground corn
2 1 6 1 7 0 2 1
bran oil 0.20 2.00 0 1.77 059 199 0.20 2.00
14.9 17.2 14.9
Rice bran 2.00 5.01 0 0 2.00
8 8 8
14.9 225 212 1338 14.9
Soybean meald4% 3.49 3.98 3.49
8 6 a4 2 8
24.9 19.9 24.9
Full fat soybean 4.99 6 501 7.58 494 . 4.99 6
DL-methionine 0.20 0.20 0.15 015 0.15 0.20 0.20 0.20
Calcium carbonate 0.80 0.70 050 051 099 0.80 0.80 0.70
Salt 0.25 0.25 020 020 025 0.25 025 0.25
MAP VITA MIX (PREMIX) 0.25 0.25 025 025 025 0.25 025 0.25
Meat Meal 50% 399 250 251 253 247 199 399 250
Nuvo ban; Mycotoxin binder 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Ground oyster shell 0.20 0.20 0.50 0.05 020 0.20 0.20 0.20
Muti proteins plus68% 299 250 401 450 148 199 3.00 250
P22 1.20  1.00 153 160 128 1.20 1.20  1.00
Phytase 0 0 0.01 0.01 0 0 0 0
Liposorb 0 0 0.03 0.15 0 0 0 0
Total 100 100 100 100 100 100 100 100
Nutrient composition
ME (kcal ME/g) 3.00 3.30 3.00 330 3.00 3.30 3.00 3.30
. 19.1 190 210 210 170 171 19.0
Crude Protein (%) 19.1
0 7 7 1 1 2 7
EE (%) 6.40  9.56 454 603 681 848 6.40  9.56
CF (%) 447 341 397 355 452 313 447 341
Ca (%) 1.15 094 1.04 1.05 1.03 0093 1.15 094
P, available (%) 0.59 047 050 050 051 046 0.59 047
Lys (%) 1.10  1.06 121 121 091 092 1.10  1.06
Met (%) 0.53 0.53 049 049 069 077 0.81 0.3
. 13.8 143 152 158 125 126 13.0
Price (Bath/kg) 13.5
5 5 1 9 6 7 5
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Table 2 Effects of dietary protein and metabolized energy levels on growth performance at 5-12, 13-16 and 17-20 weeks

ME CP (%; age 5-12 wk) p-value CP (%; age 13-16 wk) p-value CP (%; age 17-20 wk) P-value
ftem (kcal/g) 19 21 Mean*  CP ME  CPxME 17 19 Mean* cp ME  CPxME 17 19 Mean* cp ME CP x ME
3 3037 3023 303
IBW (g) 3.3 303.63 2913 29746 0.1130 0.1900  0.1950
Mean*  303.66  296.8
3 867.66 95233 910 1,196.00 1,406.83 1,301.41 143333 1,71555 1,574.44
FBW () 3.3 940.66 965  952.83 01371 02301  0.3870 139041 132639 1,35840 00450 0.5504 01750 183616 168166 175891 05203 09002  0.5202
Mean*  904.16  958.66 1,293.20°  1,366.61 1,634.75 1,698.61
3 563.96 650.03 607 328.33 4545 39141 23733 30872  273.02'
BWG (9) 33 63703 67373 65536 00990 0.1790 04740 44975 36139 40557 08103 08571 01970 44575 3886  417.17° 08850 00161  0.2162
Mean*  600.5 661.86 389.04  407.94 30154  348.66
3 1007 116  10.84 11.72 16.23 13.97 8.47 11.02 9.75
ADG (g) 33 1137 1203 117 00990 0.1790 04740  16.06 12.9 1448 08102 08571 01970 1599 13.87 1489 08852 0.0162*  0.2161
Mean* 1072  11.81 13.89 14.56 12.19 12.45
3 4564 4613 4589 69.14 72.88 71.01 67.24 76.07 71.66
FI (g/d) 3.3 46.92 4579 4635 (7350 06250 0.4050  (0.73 71.04 70.88 06800 09790 07271  66.33 68.66 67.5 03170 04490  0.5522
Mean*  46.28 4596 69.93 71.96 66.79 72.37
3 454 397  4.26 6.63 4.67 5.64 7.98 7.28 7.63'
FCR 3.3 4.17 3.82 399 00680 02642 0.6420 4.65 5.72 519 06330 06203 0.1282 4.2 5.21 470 08633 0.0100*  0.3552
Mean*  4.36  3.89 5.63 5.19 6.09 6.24
3 7077 6877  69.77 91.74 71.05 81.39 110.61 11078  110.70
(B;Ct Skg) 33 659 6928 6159 48161 04703 03771 0678 9093 7885 45973 0gagp o202 0031 82882 LSS 44131 001800 04200

Mean* 68.33 69.02 79.26 80.99 85.46 96.83

ME=metabolizable energy; CP=crude protein
*Mean of main effects
=4ehY values with no common superscript differ significant (P<0.05) when tested with Duncan’s new multiple range test following analysis of variance.
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Table 3 Effects of dietary protein and energy metabolism levels on carcass at 12, 16, 20 weeks of age

temn ME CP (%; age 12 wk) p-value CP (%; age 16 wk) p-value CP (%; age 20 wk) p-value
(kcal/g) 19 21 Mean* CP ME CxM 17 19 Mean* CP ME CxM 17 19 Mean* CP ME CxM
3 67.05 67.46 67.26 68.27 69.32 68.8 70.09 70.75 70.42
Carcass (%) 3.3 68.75 68.81 68.78 0.838 0.2173 0.8831 69.49 70.35 69.92 0.6321 0.5704 0.9635 72.21 70.03 71.12 0.5581 0.5881 0.2862
Mean* 67.9 68.14 68.88 69.84 71.15 70.39
Carcass composition (% on hot carcass)
. 3 0.17 0.21 0.19 0.21 0.16 0.19' 0.18 0.16 0.17
Abdominal 0.0462
fat 3.3 0.63 0.53 0.58 0.8702 0.5402 0.7252 0.36 0.35 0.36° 0.7281 . 0.7672 0.15 0.18 0.17 0.8713 0.9930 0.5280
Mean* 0.4 0.37 0.28 0.26 0.16 0.17
3 4.54 357 4.05 3.73 3.25 3.49 3.25 3.26 3.25
Liver 3.3 3.82 4.22 4.03 0.5130 0.9470 0.1394 291 3.65 3.28 0.6413  0.4623 0.0550 2.74 2.89 2.81 0.6950 0.0552 0.7181
Mean* 4.18 3.89 3.32 3.45 2.99 3.07
3 a4 4.13 4.07 2.66 277 271 2,177 2.61 2.69
Gizzard 3.3 3.9 3.95 3.93 0.7741 0.6581 0.8870 2.8 295 2.87 0.4740  0.3614 0.9172 243 2.56 2.49 0.9340 0.3854 0.5154
Mean* 3.95 4.04 2.73 2.86 2.6 2.58
3 0.89° 0.81% 0.85 0.7 0.68 0.69 0.58 0.77 0.67
Heart 3.3 0.87° 0.76° 0.81 0.0121*  0.2232 0.6904 0.71 0.72 0.72 0.8920  0.7523 0.8530 0.63 0.61 0.62 0.2421 0.4164 0.1421
Mean* 0.88" 0.79° 0.71 0.7 0.61 0.69
3 11.28 11.15 11.21 12.26 12.03 12.15 11.88 12.92 124
Breast** 3.3 10.91 10.51 10.71 0.6070 0.3350 0.7891 12.64 11.12 11.88 0.2030  0.6821 0.3422 13.16 13.1 13.13 0.6005 0.4391 0.5600
Mean* 11.09 10.83 12.45 11.57 12.52 13.04
3 18.21 16.57 17.39 15.73 16.31 16.02 15.85°  15.14° 15.50"
Thigh** 3.3 16.38 16.52 16.45 0.2941 0.1902 0.2161 16.77 16.96 16.87 0.5730  0.2322 0.7744 16.54° 18;02 17.28° 0.3410 0.0010* 0.0191
Mean* 17.28 16.54 16.25 16.64 16.2 16.58
3 16 14.56 15.64 14.94 15.95 15.45 16.04 15.2 15.62
Drumstick** 33 1456 1622 1539 04002 06522 00550 16274 1495 1561 (7703 07540  0.0492* 16711676 1673 05010 00841  0.4573
Mean* 15.28 15.75 15.61 15.45 16.38 15.98
3 14.32 13.78 14.05 14.29 14.08 14.19 14.77 13.49 14.13
Wing** 3.3 13.32 14.08 13.7 0.7103 0.2721 0.5903 13.95 13.18 13.57 0.4481 0.3424 0.6621 13.07 14.7 13.88 0.7411 0.6392 0.0220
Mean* 13.82 13.93 14.12 13.63 13.92 14.09

ME=metabolizable energy; CP=crude protein.
=debNalues with no common superscript differ significant (P<0.05) when tested with Duncan’s new multiple range test following analysis of variance.
*Mean of main effects.
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**Both side of meat skin and bone.

Table 4 Effects of dietary protein and energy metabolism levels on meat quality at 12, 16, 20 weeks of age

Item

Age

(week)

12

16

20

12

16

20

Shear force (N) Breast

Ether Extract (%) Breast

ME

3.3

Mean*

3.3

Mean*

3.3

Mean*

3.3

Mean*

33
Mean*
3
33

Mean*

CP (12 wk [19% and 21%] and 16,

CP (12 wk .[19% and 21%] and 16,

CP (12 wk [19% and 21%] and 16, 20

p-value p-value p-value
20 wk [17% and 199%]) 20 wk [17% and 19%]) wk [17% and 199%])

1917 21/19 Mean* CP ME GM 19/17 21/19 Mean* P ME (;/T 19/17 21/19 Mean* CP ME (;/T
4,903.42 4,73690 482016 07 05 04 1,736.85  1,707.33  1,72209 07 09 08 2,194.19 2,238.04 2,216.12 09 09
4,860.10 545446  5107.28 01 04 42 1,756.96 166835 171265 42 58 69 . 219320 2,247.45 2,220.32 06 62 63
4,881.76 5,045.68 3 1 1 £ 174690  1,687.84 2 0 0 g 2,193.69 2,242.74 > a 1
5302.45°  4,01869°  4660.57 g1 08 00 E 183532 176355  1,799.44° 06 00 06 § 2,195.07 2,183.79 2,302.93 03 06
4,473.07°  4,760.95° 461701 39 gy 32 ji’ 199372 1,989.13 199143 o1 25 45 T 235841 2,247.45 2,191.43 ;Z 66 67
4,887.76 4,389.82 0 4 0 % 191452  1,876.34 1 g* 2 g 2,276.74 2,217.62 4 2
4,77860°  3,701.93° 424026 08 06 0.0 E 1,539.05  1,539.52  1,539.28° (06 00 06 E 1,964.8° 3,250.31¢ 2,607.55 00 00 00
3,411.24° 467198 404161 07 01 12 1,70330  1,74825  1,72577° 82 08 88 D 2265380 2,485.68 237553 013 55 01
4,094.92 4,186.95 2 0 2 1,621.17  1,643.88 1 1* 2 2,115.09°  2,867.99” * 1 2

2.09 2.76 2.42¢ >0. 00 0.1 17.32° 15.35° 16.34° >0.  >0. >0 9.93 9.19° 9.56° >0.  >0. 0.0

2.01 2.57 2.29° 00 03 63 14.14° 13.599 13.87° 00 00 00 P 8.83° 7.88¢ 8.36" 001 00 49

« S
2.05” 2,67 12 0% 0 5 1573 14.477 10 100 10 R 9.38* 8.54” o* 100 2
3.31 3.52 3.42¢ 00 >0. 01 Eo 13.13¢ 13.78° 13.45 >0.  >0. >0 § 12.31° 9.95° 11.13¢ >0.  >0. >0
1.26 1.82 1.56 03 00 02 % 17.70° 14.12° 15.91° 00 00 00 ¥ 7.77° 9.13¢ 8.45 001 00 00

2.30" 2,67 0* 10+ 0 f;’ 15.41% 13.95” 10* 10* 12 g 10.04* 9.54” o* 100 11

2.15¢ 3.89° 3.02f >0.  >0. >0 E 19.99° 16.34° 18.16° >0.  >0. >0 ué 13.78° 10.29° 12.04¢ >0.  >0. >0

5.06° 2.43° 3.74° 00 00 01 = 14.04° 16.94° 15.49 00 00 00 & 11.24° 9.27¢ 10.25° 001 00 00

3.61" 3.16” 11* 11* 02 17.01% 16.64 2% 13* 14 1251 9.78 3* 0 12¢ 10

ME=metabolizable energy; CP=crude protein

=4ehY values with no common superscript differ significant (P<0.05) when tested with Duncan’s new multiple range test following analysis of variance.

*Mean of main effects
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