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Development of low pollution poultry diet utilizing plant phytase
-Influence of hydrothermal treatment of wheat bran on phytate-P content and performance of broiler chickens
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Table 1. Incubation and drying conditions of
wheat brans

Parameters Conditions
Wheat bran: buffer solution | 2:1, 1:1, 1:2, 1:3
Incubation time, min 10, 20, 30, 60, 120, 240
Drying temperature, C 55, 65, 75

Incubation temperature: 55C.
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Table 2. Formula and composition of broiler stater diets

ingredients(%) Treatments

Control LP LPWB LPHWB
Corn 53.34 53.34 4825 4825
SBM-44 3206 32.06 2954 2954
Rice bran 3.00 3.00
Wheat bran'{WB) 10.00
Hydrothermally treated WB 10.00
Fish meal-60 250 250 286 2.86
Comn gluten 250 250 3.00 3.00
Animal fat 350 350 350 350
Limestone 1.04 1.59 133 1.33
Tricalcium phosphate(18% P) 117 061 0.66 0.66
Vitamin premix? 015 015 0.15 0.15
Mineral premix3 010 0.10 0.10 0.10
Salt 034 0.34 0.34 034
DL -methionine 023 023 021 0.21
Lysine-HCl 0.07 0.07 0.07 0.07
Total 100.00 100.00 100.00 100.00
Calculated composition
ME, poultry (Kcal/kg) 3,000 3,000 3,000 3,000
Crude protein, % 225 225 225 225
Lysine, % 1.10 110 1.10 1.10
Methionine, % 060 060 059 059
Methionine & cystine, % 0.84 0.84 0.84 0.84
Crude fiber, % 345 345 359 359
Calcium, % 1.03 1.08 1.00 1.00
Total P, % 068 0.58 0.57 057
Available P, % 045 0.35 0.35 035
Potassium, % 0.85 0.85 0.85 0.85
Phytase activity, IU/kg 26 26 500 500

IContained 4,746 units'of phytase activity per kilogram,

NVitamin premix contains the followings per kg @ vitamin A, 10,000,000 IU: vitamin Ds 2500000 IU; vitamin E, 25000mg;
vitamin Kg, 1,700mg; vitamin By, 2.000mg; vitamin By, 5000mg: vitamin Bg, 3,000mg: vitamin Byg, 16,0004g: niacin, 34,000me: folic

acid, 1,000mg; biotin, 84,000ug; pantothenic acid, %,000mg

SMineral premix confains the followings per kg © Zn, 75000mg: Mn, 75000mg; Fe, 75000mg: Cu, 7500mg: 1 1650mg; Se, 450mg: S, 125,000mg
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Table 3. Formula and composition of broiler grower diets

Ingredients( %) Control L e LPWB LPHWB

Com 61.70 61.69 56.44 56.44
SBM-44 23.76 2374 22.82 2282
Rice bran 3.85 3.98
Wheat bran!(WB) 10.00
Hydrothermally treated WB 10.00
Fish meal-60 1.00 1.00 1.00 1.00
Corn gluten 450 450 446 4 46
Animal fat 2.30 2.30 2.50 2.50
Limestone 116 171 1.52 152
Tricalcium phosphate(18% P) 091 0.35 045 0.45
Vitamin premix? 0.12 0.12 012 0.12
Mineral premix3 0.08 0.08 0.08 0.08
Salt 028 0.28 0.28 028
DL -methionine 012 012 0.10 0.10
Lysine~HCl 023 0.23 021 0.21
Total 100.00 100.10 100.00 100.00
Calculated composition
ME, poultry (Kcal/kg) 3,050 3,050 3,050 3,050
Crude protein, % 200 200 200 200
Lysine, % 1.00 1.00 1.00 1.00
Methionine, % 046 046 0.44 044
Methionine & cystine, % 0.68 0,68 0.68 0.68
Crude fiber, % 326 3.26 338 338
Calciurn, % 090 094 0.90 0.90
Total P, % 059 049 047 0.47
Available P, % 035 025 0.25 0.25
Potassium, % 0.74 074 0.73 0.73
Phytase activity, IU/kg 26 26 500 500

1Contained 4,746 units of phytase activity per kilogram.

%Vitamin premix contains the followings per kg © vitamin A, 10,000,000 IU; vitamin D3, 2,500,000 IU; vitamin E, 25000mg; vitarnin
Kg, 1,700mg: vitamin By, 2.000mg! vitamin By, 5,000mg: vitamin Bg, 3000mg: vitamin By, 16,000ug; niacin, 34,000mg: folic acid, 1,000
mg: biotin, 84,000ug; pantothenic acid, 9,000mg

Mineral premix contains the followings per kg : Zn, 75000mg: Mn, 75000mg: Fe, 75000mg: Cu, 7500mg; L, 1650mg: Se, 450mg: S,
125,000mg
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Fig. 1. Change in phytate-P content of wheat bran
at different incubation times and drying
temperatures. Incubated at 55°C, pH 5.5
and wheat bran:buffer solution ratio 1:3.
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. buffer solution ratio. Incubated at 55T,
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Table 4. Body weight gain, feed intake, feed/gain and mortality of broiler chickens fed experimental diets

for 35 days
ftem Age(day) Sex Treatments’ SEM
Controt LP LPWB LPHWB
3 7733 7040 7726 7669 23,36
1-21 2 7196 6784 709.7 7297 1727
All 746 57 691.2P 741 22 748,32 1673
A , 5 874.8 811,90 863,820 866,820 18,04
Weight gain,
(e/bird) 22-35 2 7827 7649 7737 7902 19.64
Al 8288 788.3 8188 8285 21.24
3 164822 151590 1636580 16337@b 36.69
1-35 2 1502.3 14436 14834 15023 2357
Al 15752 14966 15599 15768 3415
3 1108.72 930,70 111552 996,580 3793
1-21 2 11339 90580 1127.72 949 4P 2249
All 1121.32 91820 1121.62 973.0P 2084
' 3 1595.2 14722 15955 1591 4 4599
Feedintake, 22-35 9 14742 14369 14286 1499.0 3150
(g/vird) Al 15347 14545 15115 15452 3565
3 270392 24028 271007 25880@b 60.39
1-35 2 260812 23427¢  25563%b  24484Pc 4067
All 26560 23032¢ 2633186 25182P 4193
3 144 1.32 145 130 0.06
1-21 2 158 1.34 159 1.30 0,02
All 151a 133b 1522 1.30P 0.04
. 3 182 181 185 184 003
Feed/gain 22-35 ? 188 188 185 190 001
(e/2) Al 185 185 185 187 002
3 164 158 166 158 003
1-35 2 1.74a 1.62b 1.742 1610 0.01
Al 169 1.600 169 1.600 002
3 0.00 333 0.00 6.67 2.36
1-21 2 3.33 0.00 000 333 2.36
All 167 167 0.00 500 162
. i 3 0.00b 0,000 0.00b 10372 2.89
Mortality
(%) 22-35 2 000 333 0.00 0.00 167
All 0.00 1.67 000 519 193
3 0.00b 333b 0.00b 16672 2.36
1-35 % 333 333 0.00 333 289
Al 1670 3.33eb 0000 10,002 2.27

IControl =containing normal nonphytate P(NPP) level, LP=Control diet - 01% NPP, LPWB=Confrol diet - 01% NPP+4751U
plant phytase(wheat bran), LPHWB=Control diet - 01% NPP+475IU plant phytase(hydrothermally treated wheat bran)
a-cValues with different superscripts in the same row are different(p<0.05).
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Table 5. Nutrient availability of broiler grower diets
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7 Control P LPWB LPHWB

DM 7403 7471 74,83 7541 0.75
Crude protein 64.95 64,90 64.92 68.61 191
Ether extract 87522 8391b 87592 87612 074
Crude ash 34142 2914b 34502 35572 121
NFE 8423 85.00 84.61 84.81 047
Calcium 41367 32,030 40,602P 42792 155
Phosphorus 37.44P 37.28P 46.632b 47 852 1.26
Magnesium 8.23bc 5.06¢ 10.432P 15.202 172
Tron 11512 7 588b 6.852b 5.35P 173
“Zinc 1362¢ 12.55¢ 2059b 27,022 159

IControl =containing normal nenphytate P(NPP) level, LP=Contrdl diet-0.1% NPP, LPWB=Control diet-01% NPP+475[U plant
phytase(wheat bran), LPHWB=Control diet-0.1% NPP+475IU plant phytase(hydrothermally treated wheat bran)

a-cValues with different superscripts in the same row are different (p<0.05).

Table 6. Excretion of Ca, P, Mg, Fe and Zn of broilers fed grower diets

ttom Treatments! .
Control LP LPWB LPHWB
—————————— {g/bird/d) ===nmmmmmmmmm s
Calcium 0.396 0.363 0.346 0348 0018
Phosphorus 0.2342 0.174P 0.168b 0.172b 0.008
Magnesium 0.108 0.115 0105 0102 0005
————— --= {mg/bird/d)

Tron 9371 91.94 99.16 101.02 474
Zinc 48,67 4652 4824 4842 212

1Control=containing normal nonphytate P(NPP) level, LP=Control diet-01% NPP, LPWB=Confrol diet-01% NPP+4751U plant
phytase(wheat bran), LPHWB=Control diet-0,1% NPP-+475[U plant phytase(hydrothermally treated wheat bran)

2~bValues with different superscripts in the same row are different (p{0.05).
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Table 7. Serum and tibial Ca, P, Mg, Fe and Zn and tibial breaking strength of broiler chickens fed
experimental diets

Treatments'-

ftem Contral lp LPWB LPHWB SEM
st mg/dL ~--~ e
Calcium 12.61b 13.78a 12.05bc 11.33¢ 031
Phosphorus 19.24a 16.39b 18.24ab 19.09a 0.65
Serum  Magnesium 342 362 345 3.38 0.15
----------------------------------- pg /AL e e
Iron 520.19a 44052b 427.13b 427.25b 26.34
Zinc 221.15a 206.55ab 198.92b 203.78b 576
Tibla e e
Ash % of fat-free DM 51.48b 50.03¢ 5351a 53.25a 037
Calcium 33.13a 32.15a 30.71b 3053b 037
Phosphorus 1592a 15.16b 1521b 15.50ab 0.17
Magnesium 0637a 0564b 0.585b 0619 001
------------ ug/g —mmmmmmmmos
Iron 352.95b 405.70a 325.70b 315.31b 144
Zinc 281.76 283.56 28194 286.10 745
Breaking strength(kg/tibia) 22.46 19.55 20.68 2307 129

1IControl= containing normal nonphytate P(NPP) level, LP=Contral diet-0.1% NPP, LPWB="Control diet-01% NPP+475IU plant
phytase(wheat bran), LPHWB=Contral diet-0.1% NPP-+475IU plant phytase(hydrothermally treated wheat bran)
2=¢Values with different superscripts in the same row are different (p{0.05).
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