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Effect of Dietary Phytase on Growth Performance and Excreta Excretion of Broilers

Jong Hwangbola’T, Eui-Chul Hong", Bo-Seok Kang', Hak-Kyu Kim', Kang-Nyeong Heo', Hyo-Jun Choo' and Won Kim®
'National Institute of Animal Science, RDA, Seonghwan 331-801, Korea
“Milltech, Co., LTD., Seongnam 463-010, Korea

ABSTRACT This work was conducted to investigate the effects of phytase on the growth performance, excreta excretion,
and N and P excretion of broilers for 7 weeks. One hundred ninety two Ross broiler (one-day-old) with average weight
44.7+1.5 g were assigned randomly to 4 treatments groups (12 birds/pen, 4 pens/treatment) as 2x2 complex factors of sex
of broiler (&', %) and phytase 2 treatments (0, 300 FTU/kg), and fed experimental diets for 6 weeks (starter, 0~2 wk; earlier,
2~4 wk; finisher, 4~7 wk). The experimental diets included that phytase was added to the basal diet. Body weight was high
at male treatment and at phytase treatment. Feed intake was high at male treatment and was no difference between phytase
and non-phytase treatment. Feed efficiency was the highest at male and phytase treatment. Manure excretion was high at male
treatment and reduced at phytase treatment. Excretion of N and P was high at male treatment and at non-phytase treatment.
Finally, when phyase was added to basal diet, the growth performance of broilers was improved and excreta excretion and

N and P excretion of broilers were decreased.

(Key words : phytase, performance, excreta excretion, N and P excretion)
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AHEE = H7HA 5 shdelth 7ha el A9 phytase ©] 8-
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Zo] olH3 Al H7HI =AY 71A 0] HIZ7] wiEel], 30
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Table 1. Formula and chemical composition of basal dietsa

Starter Earlier Finisher

Ttem 0~2 wk) (2~4 wk) (4~7 wk)

Ingredients (%)

Corn 53.50 58.40 63.30
Wheat bran 2.45 2.10 1.80
Soybean meal 33.80 30.10 26.30
Corn gluten meal 3.50 3.00 2.50
Soybean oil 2.50 2.50 2.50
Limestone 1.10 1.00 1.00
Dicalcium phosphate 1.50 1.35 1.10
Salt 0.25 0.25 0.25
L-Lysine 0.10 0.10 0.10
DL-Methionine 0.25 0.20 0.15
Vitamin-mineral premix’ 1.00 1.00 1.00

Chemical composition®

ME (kcal/kg) 3,052 3,104 3,154
CP (%) 23.1 213 19.4
Lysine (%) 1.22 1.10 1.00
Non-phytate P (%) 0.47 0.43 0.38
Nitrogen (%) 3.70 341 3.10
Total phosphorus (%) 0.68 0.64 0.58

'Provided following nutrients per kg of diet : vitamin A, 9,000,000
IU; vitamin Ds, 2,100,000 IU; vitamin E 15,000 IU; vitamin K,
2,000 mg; vitamin B,, 1,500 mg; vitamin B,, 4,000 mg; vita-
min B, 3,000 mg; vitamin Bj,, 15 mg; Ca-pantothenate, 8,500
mg; niacin, 20,000 mg; biotin, 110 mg; folic acid, 600 mg; Co, 300
mg; Cu, 3,500 mg; Mn, 55,000 mg; Zn, 40,000 mg; I, 600 mg;
Se, 130 mg.

’Calculated values.

*Korean Feeding Standard for Poultry(2007).
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Fig. 2. Manure collection of broilers(2~7 weeks).
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Table 2. Body weight gain, feed intake, and feed efficiency on the phytase in the diet of broiler chicks

Phytase (FTU/kg) Gender Phytase (FTU/kg) P-values®
Weeks p 0 p : 30 p SEM 2 a 0 300 Gender Phytase (;EI;‘:;’;:
Body weight gain (g)
0~2 271° 311% 341 378" 21.3 306 345 291 360 . - -
2~4  711° 754 7350 784° 15.7 723 769 733 760 - . .
4~7  1442° 16140 1,524° 1,728 57.6 1,483 1,671 1,528 1,626 . . .
0~7 2424°  2,679"°  2,601"  2,889° 62.2 2,513 2,784 2,552 2,745 . . .
Feed intake (g)
0~2  365° 405® 404 45 17.4 385 415 385 415 NS NS .
2~4  1226°  1261° 1274 1327 289 1,250 1,301 1,244 1,294 NS : :
4~7 2720 2982 2756 3,025 76.3 2,738 3,004 2851 2,891 . NS :
0~7 4311 4,648 4434  4777° 1498 4373 4,713 4480 4,696 - NS :
Feed efficiency

0~2 074 0.77° 0.84° 0.89" 0.025 0.79 0.83 0.76 0.87 NS o -
2~4 0.8 0.60 0.58 0.59 0.038 0.58 0.60 0.59 0.59 NS NS NS
4~7 053 0.54 0.55 0.57 0.027 0.54 0.56 0.54 0.56 NS NS NS
0~7 056 0.58®  0.59®  0.61° 0.014 0.58 0.60 0.57 0.60 NS . .
'Pooled standard error of the mean for 192 broilers per treatment.

“Provability of contrast: "P<0.05, “P<0.01.

**Means with different superscripts in the same row differ significantly (P<0.05).
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A g AL Flo] HET $sisith 2 Aol AES YR Aotk Als HATFE dellA] AxE Als
M A 713E &<t FA Y SA| Tl el Hlal =0T AAZF SLe Ak Udehiith S v g vid &
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Table 3. Effect of phytase on feed intakes and excreta excretion of broilers

Phytase (FTU/kg) Gender Phytase (FTU/kg) P-values
1
Weels o ‘ 4 o 0 g SEM a4 0 300 Gender Phytase Gpir;f:;:
Feed intake (g/bird/d, DM Basis)
0~2 459" 51.5° 50.8% 54.0° 2.49 484 52.8 43.7 524 NS NS *
2~4  154.1° 158.5° 162.0° 164.9° 4.13 158.1 161.7 156.3 163.5 NS NS *
4~7 3419 379.1* 346.5° 384.6" 10.91 3442 381.9 360.5 365.6 * NS *
0~7 5420 589.2° 559.2° 603.6" 15.42 550.7 596.4 565.5 581.5 e NS *
Excreta excretion (g/bird/d, DM Basis)
0~2 89 8.5° 7.1% 64> 049 8.0 7.5 8.7 6.8 NS o .
2~4 48.9° 51.0° 39.6° 40.6 2.28 443 45.8 50.0 40.1 NS o *x
4~7 1674 171.7% 135.7° 145.6° 5.98 151.6 158.7 169.6 140.7 NS ** *
0~7 2252  2312° 1824  1926° 7.75 2038 2119 2282 187.5 NS . .
Excretion ratio (%)
0~2  0.19" 0.17* 0.14® 0.12° 0.016 0.17 0.15 0.18 0.13 NS * *
2~4  032° 0.32° 0.24° 0.25 0.022 0.28 0.29 0.32 0.25 NS - *
4~7 049" 045" 039 038"  0.026 0.44 0.42 047 039 NS o o
0~7 042 0.39% 0.33° 0.32° 0.024 0.38 0.36 0.41 0.33 NS o **
'Pooled standard error of the mean for 192 broilers per treatment.
“Provability of contrast: "P<0.05, “P<0.01.
**Means with different superscripts in the same row differ significantly (P<0.05).
o] olgov], thakat Ak WF ZRIAT A2 AR B AROIN ZAE §A9 S FFE BT T6.1%EAN
H7HA 9] o] &2 Aol Fdo] WA 1999 Eof Ostrander(1965)7} H.313F 75~80%S} 413k 75‘?‘2}% Hjo
Hlgl B2 el ALRE AFH o= B wjd el o, 5o Aty 544 Fx & FFe I #
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al., 1990; Kornegay, 1996; Sebastian et al.,
et al.,, 1999; Namkukg and Leeson, 1999; Zhang et al., 1999;
Camden et al., 2001; Dilger et al., 2004; Zyla et al., 2001,
Onyango et al., 2005; BE3 5, 2007a,b). o] A2 Al Y
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Table 4. Effects
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of phytase on the intakes and the excreta of nitrogen (N) of broilers

Phytase (FTU/kg) Gender Phytase (FTU/kg) P-values
1
Weels o ‘ 4 o 0 g SEM a4 0 300 Gender Phytase Gpir;f:;:
Intake (g/bird/d, DM Basis)
0~2 1.70° 1.91® 1.88° 2.00°  0.046 1.79 1.96 1.81 1.94 . . .
2~4  527° 5.42° 554 564 0.057 5.41 5.53 5.35 5.59 . - -
4~7 1060  11.75° 1074 11.92°  0.078 10.67 11.84 11.18 11.33 - NS -
0~7 17.57°  19.08  18.16°  19.56°  0.181 17.87 19.32 18.33 18.86 - NS -
Excreta (g/bird/d, DM Basis)
0~2 044 0.48 0.43 0.45 0.028 0.44 0.47 0.46 0.44 NS NS NS
2~4  130® 1.43° 1.12° 1.20™ 0.098 1.21 1.32 1.37 1.16 NS . .
4~7 273 3.09° 2.36° 2.70° 0.171 2.55 2.90 2.91 2.53 . . .
0~7 447" 5.00° 3.91° 435" 0.207 4.19 4.68 4.74 4.13 NS . .
Excretion ratio (%)
0~2 259 25.1 229 225 1.52 24.4 23.8 25.5 227 NS NS NS
2~4 24T 26.4° 20.2° 21.3% 1.68 224 23.8 25.5 20.8 NS : :
4~7 258 26.3° 22.0P 22,7 1.35 23.9 245 26.0 223 NS . .
0~7 254 26.2° 21.5° 22.0% 1.15 23.5 242 258 21.9 NS . .

'Pooled standard error of the mean for 192 broilers per treatment.

2Provability of contrast: "P<0.05, “P<0.01.

**Means with different superscripts in the same row differ significantly (P<0.05).

phytase H7Fol|lA] wjd&o] Lol (P<0.05) /I E3E
Ho] FATh

Qle] A& SA 2719 A7]oll= A7 phytase 3
7} fr5ell e Abol= gideh SA F719F A 713E Fltell
£t FA9 AF o] #9401 (P<0.05), phytase 7} 5]
w2 zho]= glRith Q1 wiAdere] Al wE ztol SA
F71o] Vehgom, SA4 271, [7], 71 2 A 713 <t
phytase 37} ol weh 91| wjAd el Aoz} Vet
(P<0.01). ¥ &2 SA A7), 371 2 A 713 Ftell= o
Al & Aol 11, phytase H7FH7F FH7E
Tl A A go] EolHTHP<0.05).
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o] AF-S #ojFo] duAe] A38lE F=THCamden et al.,
2001; Dilger et al., 2004; Rutherfund et al., 2004; Coweison
et al., 2004; Ravindran et al., 2006). Al&59} & & dald 3
T Aiof o ANten, i wjdde A4
v gro = olojzitt. A¥A o = AmU phytase H7h= Hi
Arle Ao &2 AaA7e 98-S dvia Alsdr;
oldl gl QM E R R, Als W Q12 3R
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(Coweison et al., 2006; Selle and Ravindran, 2007; &R.% 5,
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ELt} Q12 FaliA1A FH, olFHA EelE Q1S Hv"
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Table 5. Effects of phytase on the intakes and the excreta of phosphorus (P) of broilers

Phytase (FTU/kg) Gender Phytase (FTU/kg) P-values
Weeks p 0 p : 30 p SEM 2 a 0 300 Gender Phytase (;fll;f;r:
Intake (g/bird/d, DM Basis)
0~2 032 0.36 0.35 0.37 0.006 0.34 0.37 0.34 0.36 NS NS NS
2~4 097 1.00 1.02 1.04 0.042 1.00 1.02 0.99 1.03 NS NS NS
4~7 198 2.20° 201® 223" 0.053 2.00 2.22 2.09 2.12 . NS .
0~7 327° 3.56° 338 3.64° 0.101 3.34 3.61 342 3.51 . NS .
Excreta (g/bird/d, DM Basis)
0~2 022° 0.21° 0.18°  0.17° 0.011 0.20 0.19 0.22 0.18 NS - -
2~4  0.69° 0.73* 0.60° 0.63™ 0.031 0.65 0.68 0.71 0.62 NS - -
4~7 155 1.80° 1.34° 1.52° 0.077 1.45 1.66 1.68 1.43 . - -
0~7 246 270 2.12° 2.36° 0.119 2.29 2.53 2.58 2.24 NS - -
Excretion ratio (%)
0~2 688 583%®  51.4° 46.0° 5.53 60.1 52.2 63.6 48.7 NS - -
2~4 L1 73.0° 58.8° 60.6° 3.28 65.0 66.8 72.1 59.7 NS - -
4~7 783 818 66.7° 68.2° 441 7.5 75.0 80.1 67.5 NS . .
0~7 752 75.8° 62.7° 64.8° 3.97 69.0 70.3 75.5 63.8 NS - -
'Pooled standard error of the mean for 192 broilers per treatment.
ZProvability of contrast: "P<0.05, “P<0.01.
**Means with different superscripts in the same row differ significantly (P<0.05).
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Fig. 3. Fecal excreta dependent upon body weight of broilers(#,
Female, phytase 0 FTU/kg; I, Male, phytase 0 FTU/kg; A,
Female, phytase 300 FTU/kg; X%, Male, phytase 300
FTU/kg).
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