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Effects of Dietary Delta-Aminolevulinic Acid on Egg Production and Egg Quality in Laying Hens

J. W. Hong', S. O. Shir?, J. H. Cho’, Y. . Chen’, J. S. Yoo?, J. H. Le’, H. D. Jang’, H. J. Kim® and 1. H. Kim®"

'DAESANG Famsco, Anseng, Korea
*Department of Animal Resource & Science, Dankook University

ABSTRACT This study was conducted to evaluate the effects of dietary delta-aminolevulinic acid (ALA) on egg production
and egg quality in laying hens. A total of 114 (30-wk age) ISA brown commercial hens were used in current trial for 28 days.
Dietary treatments included 1) CON (basal diet), 2) 0.05 (basal diet + ALA 0.05%), 3) 0.1 (basal diet + ALA 0.1%) and 4) 0.2
(basal diet + ALA 0.2%). There were four dietary treatments with four replication per treatment and twelve laying hens per
replication. During the overall period, egg production was quadratically affected (P=0.01) by ALA supplementation compared with
control treatment. Egg weight increased (linear effect, P=0.01; quadratic effect, P=0.01) as the level of delta-aminolevulinic acid
supplementation increased in the diets. Yolk color was increased quadratically (P=0.03). The difference of hemoglobin concentration
was increased (quadratic effect, P=0.01) as the level of delta-aminolevulinic acid supplementation increased in the diets. In
conclusion, the results of the experiment suggest that dietary delta-aminolevulinic acid could affect egg weight, yolk color and

hemoglobin concentration in laying hens.
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Table 1. Diet composition (as-fed basis)"”

Ingredient %
Corn 62.00
Soybean meal 18.37
Comn gluten meal 3.37
Rapeseed meal 3.00
Corn germ meal 2.37
Feather meal 0.50
Dicalcium phosphate 0.47
Limestone 9.18
Salt 0.30
Trace mineral premix? 0.11
Vitamin premix” 0.05
DL-methionine 0.23
Anthelmintics” 0.05

Y Diets were formulated to contain 2,690 kcal ME/kg, 16.50%
crude protein, 0.79% lysine, 3.60% calcium and 0.42% phos-
phorus.

Provided per kg of premix : 6,250,000 IU vitamin A, 1,250,000
IU vitamin D3, 5,000mg vitamin E, 1,000 mg vitamin K3, 25
mg biotin, 250 mg folic acid, 17,500 mg niacin, 5,000 mg
Ca-Pantothenate, 500 mg vitamin Bs, 2,500 mg vitamin B, 500
mg vitamin B, and 7.5 mg vitamin Biz.

Provided per kg of premix : 25000 mg Cu, 40,000mg Fe,
60,000 mg Zn, 80,000 mg Mn, 1,500 mg I, 300 mg Co and
150 mg Se.

Provided by 10mg cyromazine per kg of complete diet.
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Table 2. Effects of dietary delta-aminolevulinic acid on egg production in laying hens”

ALA? (%) ) Probability (P= )"
Item SE
0 0.05 0.10 0.20 1 2 3
1~7 days 89.93 86.81 86.11 90.28 0.89 0.93 0.01 0.55
8~14 days 93.45 86.31 86.78 90.18 1.45 0.16 0.01 0.48
15~21 days 93.15 89.58 88.65 95.54 1.38 0.32 0.01 0.42
21~28 days 93.75 91.37 89.68 91.37 0.87 0.01 0.01 0.04
0~28 days 92.53 88.54 87.33 91.75 0.52 0.15 0.01 0.24
" One hundred forty four laying hens with an average initial age of 30 week old.
B Abbreviated ALA, delta-aminolevulinic acid.
¥ Standard error.
9 Contrasts were : 1) linear; 2) quadratic; 3) cubic.
Table 3. Effects of dietary delta-aminolevulinic acid on egg weight in laying hens"
ALA? (%) ) Probability (P= )"
Item SE
0 0.05 0.10 0.20 1 2 3
7 days 59.48 59.39 60.28 59.59 0.13 0.04 0.02 0.01
14 days 59.07 60.58 62.60 60.67 0.60 0.01 0.01 0.10
21 days 59.72 62.55 61.95 61.12 0.58 0.17 0.01 0.22
28 days 59.04 61.58 62.61 60.40 0.67 0.10 0.01 0.57
Overall period 59.33 61.02 61.86 60.45 0.27 0.01 0.01 0.25

" One hundred forty four laying hens with an average initial age of 30 week old.

2 Abbreviated ALA, delta-aminolevulinic acid.
% Standard error.

Y Contrasts were : 1) linear; 2) quadratic; 3) cubic.
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Table 4. Effects of dietary delta-aminolevulinic acid on egg shell breaking strength in laying hens”

ALA” (%) , Probability (P= )"
Item SEY
0 0.05 0.10 020 1 2 3
7 days 484 4.49 442 471 0.04 0.01 0.01 0.67
14 days 4.58 4.50 4.74 4.73 0.23 0.40 0.95 0.61
21 days 436 4.64 4.25 448 0.17 0.92 0.84 0.10
28 days 4.60 4.54 4.61 442 0.17 0.53 0.68 0.62
Overall period 4,58 4.54 4.50 4.58 0.09 0.91 0.53 0.77
" One hundred forty four laying hens with an average initial age of 30 week old.
3 Abbreviated ALA, delta-aminolevulinic acid.
% Standard error.
9 Contrasts were : 1) linear; 2) quadratic; 3) cubic.
Table 5. Effects of dietary delta-aminolevulinic acid on yolk color unit in laying hens"
ALA? (%) \ Probability (P= )"
Item SE”
0 0.05 0.10 0.20 1 2 3
7 days 55 6.1 5.6 59 0.1 0.01 0.01 0.01
14 days 6.9 7.1 7.7 74 0.2 0.07 0.36 0.20
21 days 6.7 7.1 6.8 6.7 0.2 0.91 0.22 0.20
28 days 6.7 6.5 7.1 6.5 0.2 0.95 0.22 0.04
Overall period 6.5 6.7 6.8 6.6 0.1 0.13 0.03 0.74

" One hundred forty four laying hens with an average initial age of 30 week old.

2 Abbreviated ALA, delta-aminolevulinic acid.
% Standard error.
9 Confrasts were :

1) linear; 2) quadratic; 3) cubic.
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Table 6. Effects of dietary delta-aminolevulinic acid on hemoglobin concentration in laying hens"

ALA? (%) ) Probability (P= )"
Item Sg¥
0 0.05 0.10 0.20 1 2 3
Initial 142 123 1.1 12.5 - - - -
At 28 days 126 11.8 13.0 14.3 - - - -
Difference -1.9 -0.4 33 1.7 1.1 0.01 0.20 0.16

" One hundred forty four laying hens with an average initial age of 30 week old.

2 Abbreviated ALA, delta-aminolevulinic acid.
» Standard error.
4 Contrasts were :

1) linear; 2) quadratic; 3) cubic.
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