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ABSTRACT

This study was conducted to investigate the effect of feeding colored barley (CB) and whole crop barley (WCB) on
performance, egg quality and blood composition of laying hens. A total of 280, 35 weeks old Brown Nick laying hens were
allocated into the individual cage for the period of four weeks. Experimental diets contained 2,750 kcal’kg ME and 16% CP,
respectively. The treatments consisted of 5, 10, 15% CB and WCB as feed ingredients with control and there were five
replications in each treatment. Higher egg production was noticed at 10% level of CB and 5% level of WCB in the diets,
respectively. Feed intake was higher in WCB and CB treatments compared to those of the control (P<0.05), but the feed
conversion was not different. Yolk color tended to increase both in WCB and CB groups. Haugh unit seemed to increase WCB
treatments. When the CB and WCB were fed at 15% level, blood total proteins, albumin, total cholesterol and triglyceride
contents were decreased than that of the control birds, but total cholesterol and HDL-cholesterol tended to be higher with the
increasing level of WCB. As results, no significant differences were observed in performance and egg quality with different levels
of dietary WCB and CB. Thus, CB and WCB can be substituted as a feed ingredient up to 15% level in the laying hens' diet.
However, further studies are required by feeding more than 15% levels of CB and WCB in the diet of laying hens.
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Mz 3 ek FFHES SIith(Table 1). A 4 5 ditde]e F57]
FAE gEste] A vhe] YRARRZA o]gsilen U
1. ANE7|2F 2 & g 3ok 24 Table 29t k. B2 AsaTVIE o83t

2. SANs= H AMEEA

(1) dikd
2 AHE 3559 Brown Nick ARV 28045 BABER o AWEE A% Y /I F 0 ATHEE B AEE A%
gaiglon, AePE daT, Grel % HANY A% 5, 10, F4E o] MEER TANEL, B HEE 3B Aslel
1% AT S, WHY 85K FAst] 430 APIES T AN 19 A 19 BT At B UFS 79
ARSI o AT, AEATEE 19 B ARHATE 19 ek
2 pro] At

3. ABALR 2 Atrmel

(2) AprE

NGRS SEE-tR 950 AREA SRANEE A
= O

(2007)9] AFFEFS 7]%2E 3t9] ME 2,750 keal/kg, CP 16%S &3}

Table 1. Formula and chemical composition of basal diet

. Colored barley (%) Whole crop barley (%
Ingredients (%) Control 5 10 24 15 5 lp 0 y (%) 15
Corn 64.95 60.54 56.12 51.69 60.30 55.67 51.01
Soybean meal 13.35 12.16 10.98 9.80 12.40 11.44 10.49
Corn gluten meal 4.79 5.37 5.94 6.52 5.37 5.94 6.52
Wheat bran 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Rape seed meal 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Limestone 9.22 9.20 9.18 9.16 9.20 9.18 9.16
Calcium phosphate 0.97 1.00 1.03 1.07 1.00 1.03 1.06
Salt 0.37 0.37 0.37 0.37 0.37 0.37 0.37
L-Lysine 0.12 0.13 0.15 0.16 0.13 0.14 0.16
DL-Methionine 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Vitamin premix" 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Mineral premix” 0.10 0.10 0.10 0.10 0.10 0.10 0.10
whole crop barley - - - - 5.00 10.00 15.00
Colored barley - 5.00 10.00 15.00 - - -
Total ............................................................... 100000
Chemical composition
ME (kcal/kg) 2,750 2,750 2,750 2,750 2,750 2,750 2,750
CP (%) 16 16 16 16 16 16 16
Lysine (%) 0.76 0.76 0.76 0.76 0.76 0.76 0.76
Methionine (%) 0.33 0.33 0.33 0.33 0.33 0.33 0.33
Calcium (%) 3.75 3.75 3.75 3.75 3.75 3.75 3.75
Available phosphate (%) 0.28 0.28 0.28 0.28 0.28 0.28 0.28

I)Containperkg: vit. A, 12,000,000 [U; vit Ds;, 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
Bs, 4,000 mg; vit Bi2, 25 mg; biotin, 150 mg; pantothenicacid, 20,000 mg; folicacid, 2,000 mg; nicotinicacid, 7,000 mg.

2 Containper Kg; Fe, 66,720 mg; Cu, 41,700 mg; Mn, 83,400 mg; Zn, 66,720 mg; I, 834 mg; Se, 250 mg.

* CB, colored barley; UB, uncolored barley
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Table 2. Proximate analysis of colored barley and whole
crop barley

Colored barley Whole crop barley

ME (kcal/kg) 1,820.00 1,974.00
Crude protein (%) 11.70 9.60
Dry matter (%) 97.10 97.20
Crude fiber (%) 23.80 24.70
Ether extract (%) 2.20 1.70
Crude ash (%) 7.90 8.50
NFE (%) 51.50 52.60
Anthocyanin (ug/g) 293.00 -
Lys (pmole/g) 5.20 6.52
Met (pmole/g) 1.72 2.25
Ca (%) 0.20 0.19
P (%) 0.28 0.13
Na (%) 0.02 0.06

NE& A& 05g #H3 & Park and
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methanol:benzene (4:1, v/v) 2mL9} acetyl chloride 200u05 7}
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carbonate SmLE 7}sta 9AEE7]E o83l 3,000 rpmell A
1557 94 2eet & 459 1uE F5t9] gas chromatography
(SHIMADZU GA-17A)9l| injection &}tk
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Table 3. Effect of feeding colored barley and whole crop barley on performance of laying hens for 4 weeks

Colored barley (%)

Whole crop barley (%)

Treatments Control 5 10 15 5 10 15

Egg production (%) 94.82+0.86 95.98+2.01 97.98+0.57 94.25+1.43 96.55+0.99  93.3943.49  94.54+0.57
Egg weight (g) 64.95£1.43 64.14£0.90 65.31£0.24 63.71£1.32 66.03£1.98  66.20+1.17 64.72+0.31
Egg mass 61.59£1.42 61.76£1.82 63.91£0.21 59.91+0.45 63.68+2.61 61.62+1.32 60.85+0.57
Feed intake (g/day/hen) 118.8142.04" 130.23+2.04° 131.29+2.58" 125.76+2.88" 131.69+1.15* 130.28+3.57" 129.21+1.73"

Feed conversion

1.931+0.04 2.112+0.06 2.054+0.01

2.099+0.02 2.075+£0.08 2.116+0.04 2.124+0.02

*®Value with the same letters in the column are not significantly different at 5% level.

Values are mean+SE
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Table 4. Effect of feeding colored barley and whole crop barley on egg quality of laying hens for 0~4 weeks

Colored barley (%)

Whole crop barley (%)

Treatments Control

5 10 15 5 10 15
Egg shell strength (kg/cm’)
0 week 525+0.17"  4.15+031¢  5.42+0.24° 524025 4433036  4.29+026°  4.19+0.31°
2 week 5.73+0.24 5.04+0.31 4.91+0.26 5.75+0.27 5.14+£0.34 4.90+0.27 5.02+0.35
4 week 5.03+0.22 5.32+0.24 5.07+0.24 5.05+0.29 5.49+0.24 4.90+0.30 5.32+0.35
Egg shell color
0 week 24.33+0.98 25.67+3.37 22.64+1.13 23.17+0.88 23.09+0.93 24.64+1.09 23.36+1.08
2 week 25.73£1.13 24.09+£2.17 23.28+0.99 27.08£1.19 23.27+1.03 24.45+1.18 26.36+0.78
4 week 26.44+1.53 24.50+1.46 25.58+1.23 25.92+1.21 23.67+0.62 23.91+1.13 27.42+1.53
Egg yolk color
0 week 6.75+0.13 6.83+0.11 7.09+0.09 6.83+0.11 6.91+0.16 7.00+0.00 6.64+0.31
2 week 7.45+0.21 7.27+0.14 7.55+0.16 7.17+£0.24 7.36+0.15 7.54+0.25 7.36+0.20
4 week 7.11+0.11 7.17£0.11 7.25+0.13 7.16+0.11 7.41+0.15 7.27+0.14 7.50+0.15
Albumen
0 week 8.88+0.22 9.10+0.31 8.87+0.45 8.84+0.39 8.89+0.40 9.64+0.33 9.19+0.52
2 week 9.27+0.34 8.95+0.47 9.22+0.43 8.64+0.28 9.05+0.35 9.39+0.28 9.13+0.37
4 week 8.40+0.37 8.45+0.26 8.40+0.37 7.84+0.20 8.15+0.25 8.44+0.24 8.434+0.33
Haugh unit
0 week 92.54+1.24 94.01+1.24 92.324+2.39 92.25+1.99 92.434+2.08 95.80+1.77 94.39+2.45
2 week 95.35+1.65 92.794+2.15 94.19+1.99 92.03+1.39 93.42+1.79 94.61+1.18 93.92+1.81
4 week 89.88+1.73 90.51+1.23 89.88+1.73 87.33+1.15 88.59+1.34 89.92+1.15 90.19+1.58

ab,c

Values are mean + SE.
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Value with the same letters in the column are not significantly different at 5% level.
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Table 5. Effect of feeding colored barley and whole crop barley on egg yolk fatty acid composition of laying

hens for 4 weeks

Fatty acid Control Colored barley (%) Whole crop barley (%)

(%) 5 10 15 5 10 15
C14:0 0.31£0.01 0.32+0.01 0.33+0.01 0.31+0.02 0.32+0.01 0.30+0.01 0.300.01
C16:0 23.68+0.35®  23.39+0.15°  23.76+0.19®  23.19+0.33° 2436+0.17°  24.40+0.16°  24.02+0.40°
C18:0 10.93+0.16®  11.1240.17°  10.99+0.33®  10.64+0.23° 10.6040.10°  11.40+0.09°  11.53+0.20°
C16:1n7 3.76+0.14° 3.36+0.09™  3.28+0.12° 3.68+0.14% 3.3840.09™  2.88+0.07 2.88+0.14
C18;1n9 42144026  41.87+0.59"  42.55+0.32°  42.76+0.14° 41.63£032"  39.56£0.87°  39.09+0.09"
C18:2n6 13.87£033°  14.48+0.83°  13.82+0.11°  14.09+0.45° 1427+041°  15.33+0.49°  16.27+0.35
C18:3n3 0.31£0.01™  029+0.01°° 0312001  0.35+0.01° 0.29+0.01°  0.33+0.01®  0.34+0.01°
C20:1n9 0.30£0.01"°  0.29+0.01° 0.34+0.01° 0.33+0.02° 0.28+0.01°  0.28+0.01° 0.28+0.03°
C20:4n6 3.00£0.11°  2.89+0.02° 2.58+0.13%  2.76+0.09™ 2.87£0.06°  3.19+0.12° 3.19+0.07*
C20:5n3 0.78+0.03° 0.95£0.04®  1.10£0.10° 0.82+0.01° 0.93+0.08°  1.11x0.12° 0.91+0.03"
C22:6n3 0.89+0.03¢ 1.03£0.03™  0.90+0.07° 1.04+0.04™ 1.06+£0.07°  1.20+0.02° 1.1840.05®
MUFA 46.2140.32°  455120.69"  46.19+0.43"  46.77+0.25° 45294035  42.724090°  42.25+0.25°
PUFA 18.85+0.28°  19.64+0.86°  18.72+0.12°  19.06+0.35 19.4240.33°  21.16+0.72"  21.89+0.44"
UFA 65.06:0.34®  65.15+0.32"  64.9120.39™  65.84+0.11° 64.7120.12"  63.89£0.23%  64.14+0.22°
SFA 34934034 34.84+032°  35.08+0.39%  34.15+0.11¢ 3520+0.12%  36.10£0.23*  35.85+0.22%
UFA/SFA 1.86+0.03 1.87+0.03* 1.85+0.03% 1.93+0.01° 1.83+0.01™  1.76+0.01¢ 1.79+0.02%

ab,c,d

Values are mean + SE.
MUFA, Mono unsaturated fatty acid; PUFA, Poly unsaturated fatty acid; UFA, Unsaturated fatty acid; SFA, Saturated fatty acid

Value with the same letters in the row are not significantly different at 5% level.

Table 6. Effect of feeding colored barley and whole crop barley on blood composition of laying hens for 4

Colored barley (%) Whole crop barley (%)
Treatments Control
5 10 15 5 10 15
Protein (%) 4.72+0.26 5.01+0.32 4.57+0.08 4.36+0.32 4.56x0.14 4.04+0.14 4.63+0.24
Albumen (g) 1.30£0.05"  1.41£0.09"  1.25+0.03"  1.15+0.07° 1.2640.04"  1.13£0.04° 1.25+0.07"

Total Cholesterol (mg/dl) 93.80+20.72
HDL cholesterol (mg/dl)
Triglyceride (g)

39.80+7.19
579.80+138.47 372.00+49.97 274.33+£57.39 277.13+58.07

97.43+20.38 85.50+11.28 70.75+5.78 66.38+5.00  65.71+6.81 88.33+£19.09
46.86£6.17  30.83+3.54  29.25+1.46 31.00+£1.57  32.71£1.02 35.83+6.88

506.75+78.89 512.14+108.32 306.17+86.23

**Value with the same letters in the column are not significantly different at 5% level.
Values are mean =+ SE.
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