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Effects of Phytase Supplementation on Nutrient Balance and
Production of Laying Hens
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Department of Animal Resource & Science, Dankook University

ABSTRACT : Two experiments were carried out to evaluate the effects of adding phytase on nutrient availability
and serum Ca and P level and to determine the effects of phytase on laying performance and egg quality in laying
hens. In Exp. 1, twenty four laying hens(1.9kg average body weight and 78.4% egg production) were allotted to
four treatments. Treatments included 1) corn—soybean meal based-control diet and 2), 3) and 4) control diet with
phytase 200, 400 and 600 unit/kg, respectively. There were no significant effects of treatments on dry matter and
nitrogen digestibility (P>0.05). Ash, Ca and P digestibility in layer fed diet with phytase were greater than those in
laver fed control diet(P<0.05). Laying hens fed diets with phytase 200 and 400 unit retained more Ca than those
fed other treatments (P<0.05). No statistical difference was found for Ca excretion(P>0.05). P retention was
greater for laying hens fed diet phytase 600 unit than other treatments (P<0.05). P level in serum was higher for
laving hens fed diets with phytase 400 and 600 unit than for laying hens fed cother treatments, In Exp. 2, three hun—
dred, IAS Brown layers, 40—week~old, divided into two treatment groups(control vs phytase supplementation
without inorganic phosphate in the diets) with five replications per treatment and 30 layers per replication were fed
the diets for 6 weeks. Egg production, egg weight and eggshell breaking strength and thickness were not different
significantly (F>0.05), In conclusion, phytase supplementation can be used to increase P utilization and retention in
laving hens, Also, phytase supplementation was effective to spare inorganic phosphate in laying hen diets without
any adverse effects on production performances.
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Tahle 1. Composition of experimental diet(Exp. 1)

Ingredients %
Corn 64.04
Wheat bran 7.10
Soybean meal 18.97
Limestone 8.11
Tricalcium phosphate 1.15
Salt 0.25
Methionine 0.13
Vitamin premix? 0.10
Mineral premix® 0.10
Antibiotics 0.05

Chemical composition®
ME, kcal/kg 2,700
Crude protein, % 15.00
Calcium, % 3.40
Phosphorus, % 0.59

* Provided the following per kg of premix: Vitamin A,
1,250,0001U; Vitamin Ds, 250,000IU; Vitamin E,
10,000mg; Vitamin Ks, 2,000mg; Blotin, 50mg; Folic acid,
500mg; Niacin, 35,000mg; Ca—~Pantothenate, 10,000mg;
Vitmin Bg, 1,000mg; Vitamin Bj, 5,000mg; Vitamin By,
1,000mg; and Vitamin B3, 15mg.

b Provided the following per kg of premix: Co, 300mg; Cu.
25,000mg; 1. 1,.500mg; Fe 40,000mg: Mn, 80,000mg: Se,
150meg; and Zn, 60,000mg.

¢, Calculated values.
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Table 2. Composition of experimental diet (Exp. 2)

Ingredients Control Phytase
Corn 50.40 51.80
Wheat grain 10.00 10.00
Soybean oil meal (CP 46%)  18.70 18.70
Corn gluten meal 2.00 2.00
Wheat bran 5.00 5.00
Animal fat 4.40 4.40
Limestone 7.50 7.50
Tricalcium phosphate (P 18%) 1.40 —
Salt 0.30 0.30
DL—methionine 0.10 0.10
Vitamin premix? 0.10 0.10
Mineral premix® 0.10 0.10
Phytase, unit/kg - 300

Chemical compasition®
ME, kcal/kg 2,804 2,923
Crude protein, % 15.45 15.55
Lysine, % 0.70 0.70
Methionine, % 0.32 0.32
Calcium, % 3.25 3.25
Fhosphorus, % 0.61 0.36

2, Provided the following per kg of premix: Vitamin A,
1,250,000IU; Vitamin Ds, 250,0001U; Vitamin E,
10,000mg; Vitamin Kj, 2,000mg; Biotin, 50mg; Folic acid,
500mg: Niacin, 35.000mg; Ca—Pantothenate, 10,000me;
Vitmin Bg, 1,000msg: Vitamin By, 5,000mg: Vitamin B,
1,000mg; and Vitamin Bip, 15mg.

b DProvided the following per kg of premix: Co, 300mg; Cu,
25.000mg; 1, 1,500mg: Fe 40,000mg; Mn, 80,000mg: Se,
150mg; and Zn, 60,000mg.

¢, Calculated values.
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Table 3. Effects of phytase supplementation on nutrient utilization of laying hen diet (Exp. 1)

Phytase, unit/kg

Item Control SE
200 400 600
Dry matter, % 75.88 78.30 76.53 74.92 1.87
Nitrogen, % 52.14 50.71 50.06 49.58 1.26
Crude ash, % 44340 59.082 54,65 49.27b 1.83
Calcium, % 40.97° 61.528 54.14% 39.34P 3.03
Phosphorus, % 41.12b 44.11° 41.07° 57.642 1.27
3¢ Means in same row with different superscripts differ significantly at p<0.05.
Table 4. Effects of phytase supplementation on Ca and P utilization of laying hen diet(Exp. 1)
Item Control Phytase. unit/ks SE
200 400 G600
_________ @fd oo
Ca intake 0.675° 0.832* 0.827* 0.589¢ 0.024
excretion 0.398 0.324 0.379 0.357 0.035
retention 0.2760 0.509* 0.448P 0.232° 0.018
P intake- 0.260° 0.267° 0.254 0.367° 0.009
excretion 0.153 0.149 0.150 0.157 0.009
retention 0.107® 0.118" 0.104° 0.211¢ 0.006

a¢ Means in same row with different superscripts differ significantly at p<0.05.
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Table 5. Effects of phyvtase supplementation on Ca and P level in serum (Exp. 1}

Phvtase, unit/kg

Ttem Control SE
200 400 600
fffffffff mg/fdl ——-------
Calcium 29.23 25.17° 30.38° 30.20° 1.04
Phosphorus 4.26° 4.15% 6.152 5.80° 0.35
ab Means in same row with different superscripts differ significantly at p<0.05,
Table 6. Effects of phytase supplementation on laying performance and quality of egg (Exp. 2)
Ttem Control Phytase SE
Egg production (%) 83.15 84.40 9.90
Egg weight (g) 63.40 62.43 1.42
Eggshell breaking strength (kg/cm?) 3.82 3.85 0.87
Eggshell thickness (mm) 0.40 0.39 0.03
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