=712e8A] Al 397 Al 3%, 215~222(2012)
Korean J. Poult. Sci. Vol.39, No.3, 215~222 (2012)
http://dx.doi.org/10.5536/KJPS.2012.39.3.215

Sel Al=0f| B2 22 &V =0t At

215

Effects of Dietary Supplementation of Powdered Mulberry Leaves on Egg Production,
Egg Quality and Blood Characteristics in Laying Hens

Chang 1ll Park and Young Jik Kim'
Department of Animal Resource, Daegu University, Kyongsan 712-714, Korea

ABSTRACT This study was conducted to investigate the effects of supplementation diets of powdered mulberry leaves on
egg production, egg quality and blood characteristics in laying hens. Laying hens were fed diets for 30 days containing 0%
powdered mulberry leaves (Control), 1% powdered mulberry leaves (T1), 2% powdered mulberry leaves (T2), and 5% powdered
mulberry leaves (T3). The egg production, yolk weight and albumen weight were no significant difference among treatment
groups. The albumen weight was significantly decreased by the supplementation of powdered mulberry leaves in all treatment
groups (P<0.05). The albumen high, yolk color score, egg sell thickness and egg shell breaking strength were no significant
difference. The total cholesterol and triglyceride concentration of control was higher than T3, and the high density lipoprotein
(HDL)-cholesterol concentration and glucose of control were lower than treatment groups (P<0.05). The white blood cell
(WBC) was significantly increased by the supplementation of powdered mulberry leaves compared to the control (P<0.05).
In conclusion, these data indicate that 5% powdered mulberry leaves supplementation was most effective in decreasing total
cholesterol and triglyceride and increasing HDL-cholesterol, glucose and WBC.
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Table 1. Composition of basal diets (%)

Ingredients Concentration
Corn 52.19
Soybean meal 21.20
Rapeseed meal 2.10
Corn gluten meal 5.55
Animal fat 1.50
Wheat bran 6.50
Dicalcium phosphate 0.50
Limestone 10.00
Salt 0.20
DL-methionine 0.09
Vitamin premix' 0.07
Mineral premix’ 0.10
Total 100
Calculated values
ME (kcal/kg) 2,820
Crude protein (%) 17.30
Methionine (%) 0.73
Lysine (%) 0.73
Ca (%) 0.38
Available P (%) 0.40

'Vitamin premix provides the following (per kg of diet): Vitamin
A, 20,000,000 IU; vitamin Ds, 5,000,000 IU; vitamin E, 30 IU;
riboflavin, 3 mg; vitamin B, 30 mg; nicotimic acid, 44 mg; folic
acid, 1.4 mg; biotin, 160 mg; thiamine, 2.2 mg; pantothenic acid,
16 mg.

*Mineral premix provides the following (per kilogram of diet): Mn,
60 mg; Zn, 50 mg; Fe, 40 mg; Cu, 6 mg; Se, 0.2 mg; I, 1 mg;
Co, 0.3 mg.
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Table 2. Effect of dietary supplementation of powdered mulberry leaves on the egg production and egg quality in laying hens

Feeding period Treatments"
Items
(days) Control T1 ) T3
Fgg 10 85.19+5.47 85.43 = 1.44 84.94+6.17 86.42 =438
production 20 85.56+4.77 82.67+5.69 82.44+738 86.00+2.29
(o) 30 84.44 + 624 85.33+4.30 83.95+ 6.44 82.44+5.88
10 64.06 + 0.80° 64.93 +0.99° 63.91+0.61 64.66£2.15
E
el gftg ® 20 61.30+0.63° 64.35+1.78° 63.03+1.95 65.86+122
30 57.50 + 0.48° 57.66+3.52 61.71+4.78 60.69 +4.78
10 1699+ 1.12 16.22 +0.95 15.78 + 0.65 1539+ 1.46
Yolk
1o 20 16.09 £ 0.89 16.17+1.41 1627+ 1.01 14.58 +0.87
weight (g)
30 15.92 + 1.08 15.05+0.84 15.54+0.68 16.23 +1.00
10 39.55 + 1.45% 39.82 + 1,30 40.59 + 0.94% 41.93 +1.61™
Vili';‘;?‘z) 20 37.18 + 1.35% 4032+ 0.68% 3770+ 1.19° 4124+1.15%
30 33.45+3.74° 35.34+3.68 37.57 +£4.20 36.49 +3.75°
10 752+1.09 7894048 7.54+0.88 734+0.69
Egg shell
g8 she 20 803 +1.05 7864027 9.06+1.10 803+ 1.03
weight (g)
30 8.13 = 0.84 797+1.17 8.61+0.69 796+0235
Means + SD.

UControl: Basal diet, T1: Basal diet with 1% powdered mulberry leaves, T2: Basal diet with 3% powdered mulberry leaves, T3: Basal
diet with 5% powdered mulberry leaves.

**Means within column with different superscripts are significantly different (P<0.05).

*“*Means within row with different superscripts are significantly different (P<0.05).

Table 3. Effect of dietary supplementation of powdered mulberry leaves on the albumen high, yolk color score, egg shell thickness
and egg shell breaking strength in laying hens

Feeding period Treatmentsl)
Items
(days) Control T1 ™ T3
. 10 4284127 4.40+2.55 442+1.66 502+ 1.85
Alb“&ﬁ)mgh 20 534+1.63 430+ 0.46 480+128 490+ 1.12
30 416+1.92 4.08+2.45 384+1.64 4204177
10 10.12 +0.46 9.82+0.38 9.80+0.32 10.16 +0.59
Yolk color score 20 9.60 +0.42 10.04+0.72 9.96+0.27 9.96+027
30 9.96 +0.36 9.70+0.22 9.90+0.20 9.92+0231
10 038 +0.02 0.38 +0.04 0.35+0.02 035+ 0.01
Egg shell
. 20 036+ 0.04 0.35+0.01 0.37+0.04 036 +0.02
thickness (mm)
30 038 +0.03 0.36+0.02 0.38+0.02 038+ 0.02
Fgg shell 10 3.87+048 3224020 333+0.75 348+023
breaking strength 20 3.60£0.35 3.19+0.44 3.20+£0.09 3.26+£0.26
2.
(kg/en) 30 3.77+0.88 3.14+0.52 2724024 3244038

Means + SD.
DControl: Basal diet, T1: Basal diet with 1% powdered mulberry leaves, T2: Basal diet with 3% powdered mulberry leaves, T3: Basal
diet with 5% powdered mulberry leaves.
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Table 4. Effect of dietary supplementation of powdered mulberry leaves on the serum cholesterol, glucose and triglyceride in laying

hens
Hems Feeding period Treatments”
(days) Control T1 T2 T3
10 14320 + 18.17" 127.00 + 3.79° 127.00 + 10.25y 121.00 + 12.25%
(rTn(;t/iL?Z) 20 124.80 +21.18 125.60 +28.43 120.80 + 28.42 108.00 + 10.41%
30 123.60 + 13.30° 120.60 + 14.81% 120.80 + 13.8% 106.00 + 9.86"
10 10.73£2.13% 11.05+0.09° 1 0.63 +£4.49" 16,54+ 421™
(;H;/E_L():” 20 7.34+2.51° 11.54+7.78 9.12+476 10.34 + 4,65
30 6.88 = 1.84% 1120+ 1.78" 8724255 10.62 = 1.48%
10 33.80 + 4.96 30.00 +2.53 29.00 +7.56 29.25+5.77
(;];/I&'LC)M 20 3120+ 1.94 30.00+2.76 29.00+9.98 27.60+531
30 32.40+2.87 31.00 +£4.05 29.40 = 4.03 29.40+5.99
10 188.00 + 10.75™ 205.00 + 13.40% 223.25+10.51% 217.00 + 18.92%
gﬁggi‘; 20 93.80 + 31.68” 121.40 + 36.05" 137.20 % 17.19% 129.40 + 10.46™
30 93.80 + 39.72 109.60 £ 26.17% 136.80 = 7.88™ 127.20 + 16.96™
10 1,822.00+£321.20%  1,350.00 +25.30" 1,144.75 + 403.66' 1,338.00 +251.72%
Tr(iﬂéi:{i)de 20 1,652.20 + 428.59° 1,336.00 + 2934.24 1,184.80 + 474.81 1,084.20 + 293.48™
30 1347.00£266.39™  1,378.00 + 244.08" 1,111.00 £ 218.07 877.00 % 222.09%
Means + SD.
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DControl: Basal diet. T1: Basal diet with 1% powdered mulberry leaves . T2: Basal diet with 3% powdered mulberry leaves . T3: Basal

diet with 5% powdered mulberry leaves .

“*Means within column with different superscripts are significantly different (P<0.05).
ABMeans within row with different superscripts are significantly different (P<0.05).
ITotal-C: Total-cholesterol. ® HDL-C: High density lipoprotein-cholesterol. ¥ LDL-C: Low density lipoprotein -cholesterol.
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Table 5. Effect of dietary supplementation of powdered mulberry leaves on the immune response in laying hens

ltems Feeding period Treatments"
(days) Control Tl T2 3®
10 415.72+29.87 47633 + 62.65 470.03 +129.50 478.87 +4.38"
a 0\37353)2) 20 41830+ 18.30 440.64 + 173.46 441.05+23.97 488.24 +44.37
30 411.07 £40.36 440.67 +24.01% 434.84 +17.59" 495.15 + 26.98*
10 2.29 +0.46° 243 +03Y 2.32+0.13x" 2.68 = 0.09*
a 0%3)3) 20 2.40+0.28 225+0.40 2.07+0.28 2.53+0.22
30 241+0.16 234+0.11 236+0.14 2.55+0.28
10 7.96+0.61 8.46+1.14 7.60+1.78 7.68 +0.68
He‘g;‘/’fL‘;bin 20 8.08 4 0.66 8444071 6.72+0.93 748+0.77
30 8.00+0.56 778 +0.45 7.54+0.53 7.52+0.90
10 2924 +1.61 29.82+3.76 27.46+5.83 31.18+2.17
He“({;t;’crit 20 31.72+2.68 33.1443.46 2750331 3030+2.13
30 31.36+1.99 3128+ 1.44 30.62+1.53 31.30+2.93
10 3.60+1.36° 2.40 +0.80° 3.60+3.72° 2.61+0.80°
(II?ZE 20 6.40 +1.50°C 8.20 +2.99°¢ 14.00 + 4.90° 21.00 + 5.40*
30 16.80 +3.76" 18.40 +2.15" 28.60 + 17.78" 20.20 + 8.08"
10 121.94 + 2488 123.12+2.9* 119.84 + 1.80°8 118.88 +2.67°
I(\fLC)X 20 132.84 £5.85° 132.10 + 4.4* 132.96 +3.2° 13632+ 4.99°
30 134.50 + 3.46*% 133.72 £ 3.5%4A8 131.14 £4.77® 140.06 + 8.08**
10 3334+ 1258 34.90 +0.44* 33.04+1.16° 33.08+1.12°
I\(ggj 20 33.88+1.87*% 34.24+0.60* 3244+ 1.06° 33.54+0.99"°
30 3326+ 1.47 33.28+1.74 32.02+1.53 33.50+1.30
10 28.16 £0.61* 28.32+0.39*8 27.56+0.7°® 27.80 + 0.41*8
l\?%{é)c 20 2548 +1.43" 25.92+0.45" 24.40+0.57" 24.62 +0.82°°
30 24.72 £0.65° 24.86+0.78° 24.60 +0.95" 23.98 +1.11°
Means + SD.

DControl: Basal diet, T1: Basal diet with 1% powdered mulberry leaves, T2: Basal diet with 3% powdered mulberry leaves, T3: Basal

diet with 5% powdered mulberry leaves .

“Means within column with different superscripts are significantly different (P<0.05).
A~CMeans within row with different superscripts are significantly different (P<0.05).

PWBC: White blood cell. ¥ RBC: Red blood cell. ¥ MCV: Mean corpuscular. ¥ MCH: Mean corpuscular hemoglobin. ©® MCHC: Mean

corpuscular hemoglobin concentration.
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