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Effects of Dietary Various Energy and Protein Levels on Productivity, Blood Composition and

Meat Quality in Cross-Bred Chicks

Y. D. Jeong, M. J. Youn, M. S. Ryu and K. S. Ryu'
School of Animal Science & Biotechnology, Chonbuk National University, Chonju 561-756, Korea

ABSTRACT These studies were conducted to investigate the various dietary CP and ME feeding effect on productivity, blood
composition and meat quality in cross bred chicks. Seven hundred twenty one day old cross bred chicks (Hanhyup Samho) were
alloted to the floor pen for early starting (0~2 weeks), starting (3~5 weeks), growing (6~8 weeks), finishing period (9~10 weeks).
Dietary ME and CP were 3,000, 3,100 kcal/kg, and 22% for early starting period, 19, 20, 21% for starting period, 18, 19, 20%
for growing period, 17, 18, 19% for finishing period. Weight gain and feed consumption were weekly measured and feed conversion
ratios were calculated. Blood and breast meat were collected at the end of experiment. Birds fed ME 3,100 kcal/kg diets improved
significantly compared with others for the first two weeks (P<0.05). Feed conversion was statistically improved in CP (22)21%
treatment relative to that of CP (22)20% from three to five weeks of age. No difference were found from 6 to 8 weeks of age.
Weight gain and feed conversion also improved in ME 3,100 kcal/kg treatments, but feed intake decreased significantly in CP (22
x 21 x 20)19% treatment for the rest of experimental period (P<0.05). There was interaction between ME and CP for the first five
weeks (P<0.05). Blood total protein showed higher in ME 3,100 kcal/kcal treatment than ME 3,000 kcal/kg (P<0.05). There were
no differences in albumin, total cholesterol and glucose, but CP (22 x 20 x 19)18 treatment showed higher glucose than other
treatments (P<0.05). Cooking loss, tenderness and water holding capacity were not different. However, pH was dependent on dietary
ME, CP and existing the interaction between ME and CP treatments (P<0.05). As the results of this experiment, ME and CP
were confirmed the 3,000 kcal/kg, 22% for the first two weeks 3,100 kcal/kg, 21% from three to five weeks of age, 3,100 kcal/kg,
18% for the growing period, 3,100 kcal’kg, 17% for the rest of period. However, further research would be required to confirm

more optimum dietary nutrition for cross bred chicks.
(Key words : cross bred chicks, performance, blood composition, meat quality, dietary CP and ME)
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Table 1. Experiment design
ME (kcal/kg) CP (%)
0~10 0~2 3~5 6~8 9~10
weeks weeks weeks weeks weeks
18 = 17
20 <
19 = 18
3000 2 19 = 18
21 <
20 < 19
18 = 17
20 <
19 = 18
3100 2 19 = 18
21 <
20 < 19
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Table 2. Experimental diet composition

Ingredients Periods
(o) 0~2 weeks 3~5 weeks 6~8 weeks 9~10 weeks
Corn 58.00 57.44 6257 60.08 6220 59.62 69.70 67.27 64.88 69.52 66.85 64.20 73.40 70.99 6891 71.04 68.55 66.20

Soybean meal 31.43 2949 3030 32.15 27.77 29.89 2439 26.05 2755 2123 23.63 2620 2246 24.05 24.64 2259 2444 2547

Corn gluten meal 521 6.66 2.16 282 400 448 220 3.00 390 450 480 5.07 146 230 381 170 235 3.58

Soybean oil 200 3.00 200 200 3.00 3.00 1.00 100 1.00 2.00 2.00 2.00 - - - 2.00 2.00 2.0
Limestone 093 092 112 113 112 1.12 1.10 117 118 116 117 112 1.09 109 107 108 1.08 1.09
TCP 1.73 175 120 117 122 120 099 090 08 095 092 09 099 097 096 1.00 098 096
Salt 040 040 040 040 040 040 040 040 040 040 040 040 040 040 040 040 040 040
Lysine - 0.04 - - 0.05 0.05 - - - 004 003 0.01 - - 001 - - -
DL-Methionine 0.10 0.01 005 005 004 004 0.02 001 0.01 - - - - - - - - -

Vitaminpremixl 010 0.10 010 0.10 0.10 010 0.10 0.10 010 010 0.10 010 0.10 0.10 010 010 0.10 0.10

Mineral premix2 0.10 o0.10 0.0 0.10 0.10 010 0.10 0.10 010 010 0.10 010 0.10 0.10 010 010 0.10 0.10

Total 100%

Chemical composition

ME (kcal/kg) 3,000 3,100 3,000 3,000 3,100 3,100 3,000 3,000 3,000 3,100 3,100 3,100 3,000 3,000 3,000 3,100 3,100 3,100
CP (%) 22.00 22.00 20.00 21.00 20.00 21.00 18.00 19.00 20.00 18.00 19.00 20.00 17.00 18.00 19.00 17.00 18.00 19.00
Lysine (%) 1.05 105 100 105 100 1.05 08 09 094 08 09 094 080 08 09 08 085 090

Methionine (%) 048 048 038 040 038 040 032 035 036 032 034 036 030 032 034 030 032 034
Ca (%) 1.00 100 090 090 090 09 080 080 08 08 0.80 0.80 0.80 080 080 080 0.80 0.80

AP (%) 045 045 035 035 035 035 030 030 030 030 030 030 030 030 030 030 030 030

'Contained per kg: vit. A, 12,000,000 IU; vit. D3, 5,000,000 IU; vit. E, 50,000 mg; vit. K3, 3,000 mg; vit. B;, 2,000 mg; vit. B, 6,000 mg; vit. Bg, 4,000
mg; vit. By, 25 mg; biotin, 150 mg; pantothenic acid, 20,000 mg; folic acid, 2,000 mg; nicotinic acid, 7,000 mg.

*Contained per Kg; Fe, 66,720 mg; Cu, 41,700 mg; Mn, 83,400 mg; Zn, 66,720 mg; I, 834 mg; Se, 250 mg.

* Available phosphorus.
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Table 3. Effects of dietary various energy and protein levels on

productivity in cross-bred chicks for 0~2 weeks

Treatments Weight gain  Intake
FCR
ME (kcal’kg)  CP (%) (2 (2
3,000 2 196° 291 1.490°
3,100 2 185° 299 1.623°
--------- P value --—--—--
ME <0.0001  <0.0106 <0.0001

**Means within a column with no common superscripts differ sig-
nificantly (P<0.05).

Table 4. Effects of dietary various energy and protein levels on pro-

ductivity in cross-bred chicks from 3 to 5 weeks of age

Treatments Weight gain Intake FCR
ME (kcal’kg) CP (%) (2 (2

20' 607 1,254 2.067

3,000 (22
21 608 1,244 2.046
20 610 1,268 2.081

3,100 (22
21 627 1,258 2.005

Main effects
3,000 607 1,249 2.056
3,100 619 1,263 2.043
20 608 1,261 2,074
CP (22) .
21 619 1,251 2.026

-------- P value --------

ME 0.0905 0.1614  0.5114
CP 0.1495 02996  0.0217
ME x CP 0.2018 0.9968  0.1760

**Means within a column with no common superscripts differ
significantly (P<0.05).

1(Protein levels in diet for 0~2 weeks) protein levels in diet for
3~5 weeks.
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Table S. Effects of dietary various energy and protein levels on

productivity in cross-bred chicks from 6 to 8 weeks of

Table 6. Effects of dietary various energy and protein levels on
productivity in cross-bred chicks from 9 to 10 weeks of

age age
Treatments Weight Feed Treatments Weight  Feed
gain intake FCR gain intake FCR
ME (kcal/k CP(% ME (keal/k CP (%
(eallkg) - CP(%) © © (fealle) v ® @
18 762 1,920 2521 (22x20x18) 17' 403 1,657 4101
(22 % 20)
19 720 1,790 2483 (22x20x19) 18 422 1,745 4153
3,000 3,000
19 732 1,894 2.590 (22x21x19) 18 433 1,711 3.968
(22 x 21)
20 730 1,895 2.598 (22x21x20) 19 439 1,588  3.626
18 746 1,923 2.583 (22x20x18) 17 456 1755  3.863
(22 % 20)
19 719 1,881 2616 (22x20x19) 18 461 1,717 3715
3,100 3,100
19 720 1,916 2.663 (22x21x19) 18 450 1,704 3789
(22 x 21)
20 734 1,894 2.584 (22x21%x20) 19 452 1,587 3.543
Main effects Main effects
3,000 736 1,875 2.548 3,000 424 1,675  3.962°
ME ME ’ ’
3,100 730 1,903 2611 3,100 454° 1,689 3728
18 754 1,921 2552 2% 20 x 18)1 430 1,706 3.982°
(22 % 20) (2220 18)17 4 9
op 19 720 1,836 2549 (22x20% 19)18 441 1,728 3.934°
CP
19 726 1,906 2.626 . a
@2x21) (22x21x19)18 441 1,707 3.878
20 73 1894 2591 (22%21x20)19 445 1,589°  3.584°
--------- P value -----—-- e P valte —ommeee
ME 05514 03449  0.0867 ME 00184 06654 00128
CP 01389 02172 03885 P 016 00151 00157
ME x CP 0.8987  0.6806  0.5518 ME x CP 06259 04635  0.5381

Values are means.
'(Protein levels in diet for 0~2 weeks x protein levels in diet for
3~5 weeks) protein levels in diet for 6~8 weeks.

$AATHP<0.05). CP A ﬂ?ﬂ A FE ol 3 Z
7Vebe AaS JeRIa, CP(22x21x20)19 AT o
CP A7t Als AHF 2 AR a7-&°] FoJs 2+
23k THP<0.05). CP¥F ME 2]t 5282 YehdA|
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SAFH AR AHFS CP AEF3E Aol & jlov Als
SE0A CP(22x21x20)19 A 2]77F ©& CP A 2] FH Tt
M= ATHP<0.05). ME Me]73te] SA % 2 Als A3

**Means within a column with no common superscripts differ sig-
nificantly (P<0.05).

'(Protein levels in diet for 0~2 weeks x protein levels in diet for
3~5 weeks x protein levels in diet for 6~8 weeks) protein levels

in diet for 9~10 weeks.

& ME 3,100 A2 ol Z7kake Aol glent, AR &
P
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Table 7. Effects of dietary various energy and protein levels on

productivity in cross-bred chicks for whole period

Treatments Weight Feed
gain intake FCR
ME (kcal/k; CP (%
(keallkg) 9 ® @ @©

(22x20x18) 17' 1,960 5,081 2.593
(22x20x19) 18 1,958 5,076 2.593

3,000
(22 x21x19) 18 1,966 5,109 2.600
(22 x21x20) 19 1,977 5,015 2.538
(22x20%x18) 17 2,018 5214 2.585
(22x20%x19) 18 1,959 5,106 2.607

3,100
(22x21x19) 18 1,974 5,146 2.606
(22 x21%x20) 19 2,007 5,025 2.507

Main effects
3,000 1,965 5,071 2.581
ME
3,100 1,990 5,123 2.576
(22x20x18) 17 1,989 5,148 2.589"
(22x20%x19) 18 1,956 5,091 2.600°"
CP
(22x21x19) 18 1,970 5,128 2.603"
(22 x21%x20) 19 1,992 5,021 2.520°
--------- P value ---------

ME 0.2725 0.2885  0.8193
CP 0.6733 0.2845  0.0252
ME x CP 0.8017 0.8078  0.5601

**Means within a column with no common superscripts differ
significantly (P<0.05).

'(Protein levels in diet for 0~2 weeks x protein levels in diet for
3~5 weeks x protein levels in diet for 6~8 weeks) protein
levels in diet for 9~10 weeks.
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Table 8. Effects of dietary various energy and protein levels on blood composition in cross-bred chicks

63

Treatments Protein Albumin Glucose Cholesterol Triglyceride

ME (kcalkg) CP (%) (gdh) (gdh) (mg/dL) (mg/dL) (mg/dL)
(22 20 x 18) 17" 3.53 1.21 178.7 140.4 34.7
(22x20x19) 18 3.53 1.18 228.1 129.3 373
000 (22x21x19) 18 3.40 1.16 198.2 122.7 353
(22 x21 x20) 19 3.55 1.20 2257 128.6 32.8
(22 x20x18) 17 3.51 1.18 188.4 132.8 31.1
(22x20x19) 18 3.51 1.21 223.1 127.5 333
100 (22x21x19) 18 3.73 1.23 203.0 130.5 30.6
(22 x21 x20) 19 3.94 1.30 207.2 139.9 36.9

Main effects
3,000 3.50° 1.19 207.7 130.3 35.0
ME
3,100 3.67° 1.23 205.4 132.7 33.0
(22 x20x18) 17 3.52 1.20 183.6° 136.6 329
(22x20x19) 18 3.52 1.20 225.6" 128.4 353
< (22x21x19) 18 3.57 1.20 200.6™ 126.6 33.0
(22 x21 x20) 19 3.75 1.25 216.5% 134.3 34.9
------------------------ P value -------------mememem -

ME 0.0218 0.0747 0.7182 0.4216 0.4173

Cp 0.0974 0.2589 <.0001 0.0673 0.8615

ME x CP 0.0827 0.2410 0.3966 0.1088 0.5710

*"“Means within a column with no common superscripts differ significantly (P<0.05).

1(Protein levels in diet for 0~2 weeks x protein levels in diet for 3~5 weeks X protein levels in diet for 6~8 weeks) protein levels in

diet for 9~10 weeks.
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Table 9. Effects of dietary various energy and protein levels on meat quality in cross-bred chicks

Treatments Chemical composition Meat color(CIE)
2
ME CP Moisture Ash  Protein  Fat cL SF ;. pH WHC
L a b (%0)  (kg/enr) (o)
(kcal/kg) C L/

(22x20x18) 17" 7574 0.90 23.19 0.19 51.88 949 1220 2243 2.31 5.83 61.63
(22x20x19) 18 75.28 0.93 23.56 0.15 5171 738 9.92 21.99 2.17 5.68 59.82

3000 (22x21x19) 18 7518 095 2354  0.17 5257 978 1141 2330 219 569 6158
(22x21x20) 19 7544 096 2446  0.18 5132 864 1031 2406 208 569 5974
(22x20x18) 17 7564 097 2288 027 5342 759 1223 2494 196 569 6094
(22x20x19) 18 7542 095 2399  0.17 5165 783 1124 2436 202 569 5997

100 (22x21x19) 18 7521 096 2392  0.19 51.00 893  11.80 2233 158 565 5938
(22x21x20) 19 7532 L1l 2415 0.1 5030 723 1051 21.84 201 558 5799

Main effects
3,000 7541 093" 2369  0.17 51.87 882" 1096 2294 219" 572 6059

ME 3,100 7540 100 2376 0.19 51,59 7.90° 1145 2337 190" 565" 5957

(22x20x18) 17 7569 093  23.04° 023 5265 854 1221 2368 214 576 6128
op (22%x20%19) 18 7535 094  23.77° 0.16 51.69 7.60  10.58 2317 210 568 59.90

(22x21x19) 18 75.19 096  23.77° 0.18 51.79 935  11.61 22.81 1.89 566° 6048
(22x21x20) 19 75.38 .04  2431° 0.14 50.81 793 1041 22.95 2.05 5.63° 58.87

------------------- P value ------------—--m-
ME 09651 0.0465 0.8700 0.5507  0.5276 0.0489 0.3574 0.5817 0.0132 <0001 0.0955
CP 0.0982 0.0977 0.0467 0.0555  0.0590 0.0552 0.0734 0.8557 0.3619 <.0001 0.0885
ME x CP 0.8871 0.3586 0.6694 0.1634  0.0976 02910 0.8115 0.0953 0.2910 0.0034 0.5659

*"“Means within a column with no common superscripts differ significantly (P<0.05)

1(Protein levels in diet for 0~2 weeks x Protein levels in diet for 3~5 weeks % Protein levels in diet for 6~8 weeks) Protein levels
in diet for 9~10 weeks.

*Cooking loss, > Shear forces, * Water holding capacity.

"L, lightness; a, redness; b, yellowness.
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