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To evaluate the effects of anthocyanin-fortified barley (AFB) and whole crop barley (WCB) addition
to diets, 200 Brown Nick hens were assigned to 5 treatments with 5 replicates for 8§ weeks. All the
treated groups differed in feed intake, egg production, egg weight, and egg mass compared to those
of a control group. As the intake of barley was increased, feed intake, egg production, and egg mass
decreased. In terms of egg quality, the yolk color (YC), the egg shell breaking strength (SBS), and the
egg shell color (SC) differed up to 6 weeks of growth. Feeding the WCB and AFB to laying hens up
to 8 weeks had a positive influence on albumin height (AH) and the haugh unit (HU). Up to 6 weeks
of growth, increasing the amount of barley in the diets of the laying hens had a positive effect on
the SC and the YC but had no effect on the SBS. Diets including 20% AFB and WCB increased the
AH and HU to 9.10 and 94.53, respectively. The results suggest that the addition of AFB and WCB
up to 10% to the diets of laying hens could improve the laying performance and the egg quality.
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Table 1. Composition of experimental diets
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Anthocyanin fortified barley (%)

Whole crop barley (%)

Control 10 20 10 20
Comn 64.95 60.48 54.33 59.66 53.18
Soybean meal 13.35 10.10 0.17 11.35 1.19
Corn gluten meal 4.79 824 14.08 7.84 14.25
Wheat bran 3.00 - - - -
Rapeseed meal 3.00 - - - -
Limestone 922 9.35 9.34 9.33 9.29
Di-calcium phosphate 0.97 0.96 1.02 0.99 1.07
Salt 0.37 0.38 0.37 0.37 0.36
L-lysine 0.12 0.25 0.47 0.22 0.44
DL-methionine 0.03 0.04 0.02 0.04 0.02
Vitamine premixl 0.10 0.10 0.10 0.10 0.10
Mineral premix’ 0.10 0.10 0.10 0.10 0.10
Whole crop barley - - - 10.00 20.00
Colored barley - 10.00 20.00 - -
Total 100.00
Chemical composition
ME (kcal/kg) 2,750 2,750 2,750 2,750 2,750
CP (%) 16.00 16.00 16.00 16.00 16.00
Lysine (%) 0.76 0.76 0.76 0.76 0.76
Methionin (%) 0.33 0.33 0.33 0.33 0.33
Ca (%) 3.75 3.75 3.75 3.75 3.75
Na (%) 0.17 0.17 0.17 0.17 0.17
Available phosphate (%) 0.28 0.28 0.28 0.28 0.28

'Contain 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 Bl 2,000 mg; vit B2 6,000 mg;

vit B6 4,000 mg; vit B12 25 mg; biotin 150 mg; pantothenic acid 20,000 mg; folic acid 2,000 mg; nicotinic acid 7,000 mg.
*Contain per kg; Fe 66,720 mg; Cu 41,700 mg; Mn 83,400 mg; Zn 66,720 mg; I 834 mg; Se 250 mg.
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Table 2. Effect of two different barley addition in laying hen diets on performance

Treatment' Feed intake (g) Egg production (%) Egg weight (g) Egg mass FCR’

Control 133.54%6.76° 89.44+1.50° 62.68+0.24° 56.05+0.80° 2.39+0.15
AFB10 121.89+1.57° 89.11+2.11° 61.10£0.13° 54.02+1.36" 2.26+0.08
AFB20 101.3142.21° 72.58+4.06" 60.02+0.44° 43.65+2.68" 2.34+0.13
WCB10 125.62+1.97° 90.11+0.36* 61.42+0.45° 55.36+0.19" 2.27+0.03
WCB20 109.29+0.73° 79.22+0.38" 60.44+0.54° 47 .83+0.49° 2.29+0.01

1AFB=anthocyanin fortified barley; WCB=whole crop barley.
Feed conversion ratio.

abc

Values are mean=SE.

""Mean values within a column followed by the same letter are not significantly different (£>0.05).

Table 3. Effect of two different type barley addition in laying hen diets on egg quality at 2 weeks of growth

Treatment' Egg shell color Albumin height Haugh unit Yolk color Egg shell breaking strength
Control 24.52+0.81 9.16£0.29 94.34+1.43 7.05+0.05° 4.61+0.20°
AFB10 26.85+0.82 9.31+0.17 95.84+0.84 7.45+0.11° 4.88+0.21°
AFB20 26.47+0.99 9.66+0.32 97.17+1.40 7.73+0.14 4.91+0.21%
WCB10 25.65+0.90 9.59+0.18 97.07+0.86 7.50+0.11° 5.32+0.16"
WCB20 25.35+0.91 9.36£0.29 96.09+1.34 7.85+0.10° 432+0.19°

' AFB=anthocyanin fortified barley; WCB=whole crop barley.

**Mean values within a column followed by the same letter are not significantly different (1>0.05).

Values are mean+SE.
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Table 4. Effect of two different type barley addition in laying hen diets on egg quality at 4 weeks of growth

Treatment' Egg shell color Albumin height Haugh unit Yolk color Egg shell breaking strength
Control 24.90+0.77° 9.05+0.18 94.07+0.98 7.5520.11° 4.92+0.12°
AFB10 27.35+0.84 9.15+0.18 94.7840.88 8.1040.12° 5.00£0.22°
AFB20 2455+1.02° 9.49+0.25 96.60+1.15 7.95+0.15° 4.82+0.20°
WCB10 24.20+0.57° 9.67+0.31 96.94+1 44 775012 4.85:0.21°
WCB20 24.20£0.84° 9.51£0.28 96.561.23 8.10+0.12° 3.99+0.22°

' AFB=anthocyanin fortified barley; WCB=whole crop barley.

**Mean values within a column followed by the same letter are not significantly different (z>0.05).

Values are mean+SE.

Table 5. Effect of two different type barley addition in laying hen diets on egg quality at 6 weeks of growth

Treatment' Egg shell color Albumin height Haugh unit Yolk color Egg shell breaking strength
Control 26.20+0.75° 9.24+0.22 94.89+1.06 7.35+0.15° 4144020
AFB10 29.70+0.86 8.73£0.42 92.08+2.50 7.8540.13" 4.40£0.19
AFB20 30.10+1.06" 9.08+0.20 94.73+0.85 8.20£0.17° 414+0.25
WCB10 27.75+0.70™ 9.36+0.22 95.72+1.11 8.15+0.13° 4.56+0.24
WCB20 28.30+0.88" 9.05+0.31 94.06+1.44 8.250.19° 4.18%0.20

' AFB=anthocyanin fortified barley; WCB=whole crop barley.

**Mean values within a column followed by the same letter are not significantly different (£>0.05).

Values are mean=SE.

Table 6. Effect of two different type barley addition in laying hen diets on egg quality at 8 weeks of growth

Treatment' Egg shell color Albumin height Haugh unit Yolk color Egg shell breaking strength
Control 26.930.66 8.27+0.15° 89.77+0.85 7.37+0.10° 3.94+0.15
AFB10 26.53+0.72 8.27+0.20° 80.17+1.16° 7.80+0.09° 3.99+0.20
AFB20 27.63+0.57 8.60£0.19° 91.88+0.98 8.63£0.10° 3.84£0.15
WCB10 27.73+0.66 8.86+0.27" 92.41+1.41° 8.07+0.12° 419+0.16
WCB20 27.00+0.53 9.10£0.17° 94.53+0.76 8.50£0.12° 3.93+0.22

' AFB=anthocyanin fortified barley; WCB=whole crop barley.

abc

Values are mean=SE.
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