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Effects of phytase and inorganic phosphorus supplementation on
growth performance and bone in broiler chicks diets

WANG Qing-yun', YANG Wei-ren', YANG Zai-bin' , SONG Xiu-chun®
(1 College of Animal Science and Technology .Shandong Agricultural University , Tai’an,Shandong 271018, China;
2 Jinan Health School , Ji’ nan,Shandong 250023 ,China)

Abstract: [Objective] An experiment was conducted to study the effect of phytase supplementation in
broilers fed on different dietary levels of inorganic phosphorus on growth performance and bone in order to
determine reasonable inorganic P and phytase level. [Method] A total of 1500 broilers were chosen and
grouped randomly into five experimental treatments. A control group with 16. 3 g/kg dicalcium phosphate
in diet was used,and the other four dicalcium phosphate groups were performed by 12. 3,8.2,4. 1 and 0 ad-
dition with phytase supplementation by 500 FTU/kg respectively. Dietary Ca: Tp ratio between 1.2 to 1. 4
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was controlled in all treatments. The tibia fresh weight,fat-free weight, tibia ash, mineral elements contents
and tibia breaking strength were monitored. [Result] The results demonstrated that feed intake and ADG
of no dicalcium phosphorus addition group was significantly lower than that of the control P<C0. 05). ADG
of 8.2 g/kg calcium phosphate dibasic group was the highest and feed gain ratio was the lowest among
groups. Tibia fresh weight and tibia fat-free rate were not significantly different of all treatments (P >
0.05) ,and tibia fat-free rate was increased in response to decreasing inorganic P levels; Tibia fat-free
weight was decreased in response to decreasing inorganic P,and it was significantly lower than that of the
other groups on 28 d of the age(P<C0. 05). Tibia ash content of no dicalcium phosphorus addition group
was lower than that of the other groups on 28 d of the age(P<C0. 05). Tibia Ca,tibia P contents of no dical-
cium phosphorus addition group were lower than that of the other groups,but they did not show significant
difference (P>>0. 05) among all treatments. Tibia Mg, tibia Mn, tibia Cu, tibia Fe, tibia Zn contents in-
creased in response to decreasing dietary inorganic P on 28 d of age, Tibia Mg, tibia Mn, tibia Fe contents
with phytase addition groups had the same variation on 42 d of age. Tibia breaking strength of no dicalcium
phosphorus addition group was lower than that of the other groups,and it was lower significantly than that
of the other groups on 28 d of the age(P<C0. 05). [Conclusion) The study indicated that the growth per-
formance and utilization of the mineral elements were improved with phytase addition in diet, but it can not
replace calcium phosphate dibasic completely and 8. 2 g/kg dicalcium phosphorus group(0—4 W,Ca 7. 6
g/kg, TP 5.4 g/kg;5—7 W,Ca 7.0 g/kg,TP 5. 3 g/kg) with phytase addition appears to provide better ef-
ficacy in broiler breeding. In view of contribution of phytase on releasing binding minerals.,it is necessary to
reevaluate dietary requirements of mineral elements.
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Table 1 Dietary composition of all treatment groups in different chicken growing phases g/kg
JEUR 0~4 Ji] 0—4 weeks 5~7Ji 5—7 weeks

Ingredients 1 (CK) 1l [l I\ v 1 (CK) 1l [l I\ v
F K Maize meal 589.7 594.7 603.0 591.1 576.9 636. 3 641.9 647.4 637.8 625.9
YK Wheat middling and red dog 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
7K1 Soybean meal 218.1 218.0 215.7 212.6 209. 2 181.0 180.0 180. 0 177.0 174.1
¥ Cottonseed meal 40. 0 40.0 40.0 40.0 40. 0 30.0 30.0 30.0 30.0 30.0
£ 4 H1 Peanut meal 40. 0 40.0 40.0 40. 0 10. 0 40. 0 40. 0 40.0 40. 0 40. 0
E KEHE HH Corn gluten meal 40. 0 40.0 40. 0 40. 0 40. 0 30.0 30.0 30.0 30.0 30.0
KB Rice bran — — — 17.9 38.2 — — — 15.4 32.9

BRI 2 %5 CaHPO, 16.3 12.3 8.2 1.1 0 15.5 11.6 7.8 3.9 0
£ 8 Limestone 7.9 8.9 9.5 10.7 12.1 7.3 8.2 8.7 9.8 11.0
b Salt 3.5 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 3.0
1 fR i Phytase — 0.1 0.1 0.1 0.1 — 0.1 0.1 0.1 0.1
9 Soy oil 4.5 2.5 - - - 16.9 15.2 13.0 13.0 13.0
PR Bl Premix 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
41t Total 1 000 1 000 1 000 1 000 1 000 1 000 1 000 1 000 1 000 1 000

H0~4 A kg B P YA R B 4EEZR A 15 300 TU 44K Dy 3 740 TUL4EA 3K E 40. 8 TUL4E4E K Ky 5.1 mg, 44 FR
By 3.4 mg, 4k & B, 10. 2 mg, 44 & Bs 5.1 mg. 4i4: % By 0. 020 4 mg. 722 15. 3 mg, AR 61.2 mg. =& 0. 204 mg, M2 1.7
mg; 5~7 S AF A kg B4R RN 4EAE R A 13 500 TULZEA 3R D; 3 300 TUL A 3R E 36 TU, 4E4E K Ks 4.5 mg 44 R
By 3 mg, 44 FK By 9 mg, 4iA R By 4.5 mg. 44 F Bi2 0. 018 mg, 32 M2 13.5 mg, MR 54 mg, EHYEK 0. 18 mg, M2 1. 5 mg, fF kg H
MR iR JC RN : Mn 108 mg, Fe 100 mg.Zn 88 mg,Cu 9.6 mg,1 0. 374 mg,Se 0. 224 mg,

Note: Supplied vitamins for per kilogram of diet in 0—4 weeks chicks: VA 15 300 IU,VD; 3 740 TU, VE 40. 8 IU,VK; 5. 1 mg, VB, 3. 4 mg,
VB; 10. 2 mg, VB 5.1 mg, VB, 0. 020 4 mg, pantothenic 15. 3 mg,niacin 61. 2 mg,biotin 0. 204 mg;folic acid 1. 7 mg;supplied vita-
mins for per kilogram of diet in 5—7 weeks chicks: V, 13 500 1U, VD3 3 300 1U, VE 36 TU, VK3 4.5 mg, VB, 3 mg, VB, 9 mg, VBg
4.5 mg, VB, 0. 018 mg, pantothenic 13. 5 mg,niacin 54 mg,biotin 0. 18 mg, folic acid 1. 5 mg. Supplied trace elements for per kilo-
gram of diet: manganese 108 mg;iron 100 mg;zinc 88 mg;copper 9. 6 mg;iodine 0. 374 mg;selenium 0. 224 mg.
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Table 2 Dietary nutrient levels of all treatment groups in different chicken growing phases

IR IK R 0~4 J& 0—4 weeks 5~7 J& 5—7 weeks

Nutrient levels 1 (CK) I m v vV 1 (CK) 1 1 v v
fRiAe/(MJ » kg™ ') ME 11.78 11.78 11.78 11.78 11.78 12. 36 12. 34 12.33 12. 35 12. 36
MER /(g kg™ CP 210. 6 210. 6 210. 6 210. 6 210. 6 18.5 185.0 185.0 185.0 185.0
5 /(g kg™!) Ca 9.0 8.4 7.6 7.0 6.4 8.1 7.9 7.0 6.2 5.5
M/ (g kg™ TP 6.8 6.1 5.4 5.0 4.6 6.6 5.9 5.3 4.7 4.2
HAWE/ (g kg AP 4.5 4.2 3.8 3.2 2.6 4.2 4.0 3.6 3.0 2.4
fE 2 M Ca TP ratio 1.32 1.38 1.4 1.4 1.39 1.23 1.34 1.32 1.32 1.31
R/ (g« kg™ Lys 11.0 11.1 11.1 1.1 1.1 9.8 9.9 9.9 9.9 9.9
ﬁfﬁgfﬁgﬁﬁ/(g " ke 8.2 8.2 8.2 8.2 8.2 7.5 7.5 7.5 7.5 7.5
TR/ (g kg™ Thr 7.7 7.7 7.7 7.7 7.7 7.0 7.0 7.0 7.0 7.0
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Table 3 Effect of phytase addition on growth performance in

broilers fed different dietary levels of inorganic phosphorus

JE A /A EEE Y AP Treatments
Week age Inder 1 (CK) il I I\l V
(D;Ff,ﬁ%;ﬁél 73.6+£0.45a  73.7+0.53a  74.040.51a  72.240.37b  71.640.30 b
0~4 Eg@f}ﬁ/(g =d™H 47.140.41a  46.250.72a  46.740.52a  46.8+0.74a  43.8%0.66 b
B F/G 1.564+0.03a 1.60+0.02ab  1.5940.01 ab 1.5440.02 a 1.644+0.03 b
2$?j§%\%141 170.0£1.07 a  171.340.92a  169.840.94a  162.440.37 b  164.440.52 b
ot Eéaii/(g *dH 83.1+1.01ab  86.140.39a  86.3+3.42a  76.742.54 be  74.0-2.93
K E L F/G 2.0540.01 ab 1.9940.02 a 1.9740.08a  2.1240.07 ab 2.2340.08 b
Egjﬁj/{ﬁ%\iﬁ 114.940.59 a  116.140.60a  115.140.35a  110.940.17 b  111.440.19 b
o7 Eg@f}ﬁ/(g =d™H 62.640.49 ab 63.340.43 a 63.7+1.28a  59.6%1.09 be 56.7+1.35 c
B F/G 1.8440.01 a 1.8340.01 a 1.814+0.04 a 1.8640.03 a 1.974+0.04 b

VE < )9 BOCHE 5 B AN ] 5 B 2% 2 5 3 (P<<0..05), F %Al

Note: Values within a column followed by different letters were significantly different(P<C0. 05). The same below.
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Table 4 Effect of phytase supplementation on tibia fresh weight,tibia fat-free weight and tibia fatfree

2.2

rate on broiler chicks fed different dietary inorganic phosphorus levels

28 Hi#% At 28 d of age 42 H#® At 42 d of age

Ak 2 JiZ /g Ji2 i e T/ g JI B BLAG %/ % JI& B /g JiZ i IR /g JI B AR %/ %%
Treatments Tibia fresh Tibia fat-free Tibia fat-free Tibia fresh Tibia fat-free Tibia fat-free
weight weight rate weight weight rate
1 (CK) 7.60+0.16 2.937£0.07 a 13.624+1.55 13.71+0. 38 5.5740.25 21.6640.53
I 7.47+0.18 2.86+0.09 a 14, 27+1.97 12.56+0. 87 5.0040. 28 21.3140.48
|l 7.36+0.39 2.824+0.12 a 14.37+2.35 13.57+0. 84 5.28+0.28 21.8241.47
v 7.734+0.24 2.74+0.17 a 16.4042. 30 13.2140.12 4.96£0. 14 21.95+0. 84
Vv 7.76+0.20 2.11£0.15 b 16.91+1. 62 13.90+0. 62 4,95+0. 20 22.13+1.34
2.3 AEAEHMBKFEARBPAMEBREBITABAE  BEHEEEEZFICFHA 3 40 (P<<0. 05, JRH
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Table 5 Effect of tibia ash and mineral element contents on broiler with phytase
addition feeding different dietary inorganic phosphorus levels
TR /T EEY s Ab ¥ Treatments
Week age Inder T (CK) i m v Vv
KAr/(g e+ kg™ ) Ash 441.1£1.00 a 442.940.54 a 445.14+1.10 a 427.34+1.50 a 390.6+0.75 b
/(g kg )P 68.4+0.11 69.740. 24 68.540. 27 68.1+0.04 67.8+0. 36
5/(g kg™ 1) Ca 142.7+0.58 145.140. 80 158.6+1.13 157.7+0. 83 142.3+1.13
28 H iy B/(g - kg ) Mg 3.4+0.01 3.4+0.01 3.5+0.03 3.7+0.03 3.9+0.05
At 28 of age  #i/(mg - kg~ ') Cu 4.3540.15a  4.5540.44a  5.2740.41ab  5.29700.44 ab  6.08%0.43 b
BE/(mg+ kg™!) Zn 168.0844.28 a 168.9243.37a 178.3349.75a 187.97+7.76 a 216.54+£5.88Db
#/(mg « kg™ ') Fe 190.99413.34 a 293.754 30.2 b 307.56425.18 b 338.55468.61 b 524,01+15.23 ¢
4 /(mg + kg™ ') Mn 6.86+0. 28 6.9940. 26 7.914+0.76 8.31+0.98 8.52+0.76
K45/ (g - kg 1) Ash 378.2+0. 46 395.2+0. 95 386.040. 85 383.2+0. 90 369.840. 62
/(g kg )P 65.94+0.12 67.5+0.17 66.0+0.15 65.0+0.12 64.14+0.13
5/(g e« kg 1) Ca 120.9+0. 23 128.140. 36 122.240.49 121.3+0. 36 120.7+0. 26
12 0 B/(g - kg ) Mg 3.06+0.01a  3.07+0.01 a 3.12+0.01 a 3.2040.01a  3.64+0.03 b
At42 of age  #7/(mg+ kg™!) Cu 4.31£0.24 a 7.10£0.63 b 7.1240.21 b 6.25+£0.71 b 4.33£0.25 a
£ /(mg + kg~ Zn 130.754+4.61  130.86--2.52  131.29+5.07  124.45+4.97  129.84+3.39
#/(mg+ kg™ !) Fe 299. 83+50. 44 256.84+12. 20 274.96+21.61 289.21427.69 301.16+17. 84
4/ (mg +» kg™ ') Mn 6.36+0.06 6.44=+0. 20 6.63+0. 64 6.82+0.29 6.95+0.19

T I S R B A A AT P B R

Note: The contents of ash and mineral elements calculated were all based on dry matter in the table.
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Table 6 Effect of tibia breaking strength with phytase

addition feeding different dietary inorganic

phosphorus levels N
Ab B 28 H i 42 H %

Treatments At 28 d of age At 42 d of age

I (CK) 238.24+7.56 a 330.79+31.29

Il 253.59+7.34 a 356.41+45.61

il 239.734+11.52 a 336.44+23.77

v 224.90+6.82 a 327.67+33.55

Vv 168.95412. 14 b 296.03+17.37
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Effect of Bacillus licheniformis on broiler aged 0 —3 weeks

HAO Sheng-hong'?, TONG Jian-ming' . YANG Rong-fang®,SA Ren-na'
(1 State Key Laboratory of Animal Nutrition, Institute of Animal Sciences (IAS) ,Chinese Academy of Agricultural Sciences (CAAS) ,

Beijing 100049, China;2 Liaoning Agricultural Vocation-technical College ,Yinkou ,Liaoning 115214 ,China)

Abstract; [Objective] An experiment was conducted using a total of 96 day-old Arbor Acres broilers
to investigate the effects of Bacillus licheni formis on performance,blood biochemical indexes and E. coli of
feces during 0—3 weeks of age. [Method]) Bacillus licheniformis were mixed with 1—21 days feed at sup-
plement amount 3 g/kg and were pelleted under the condition of 0. 1 MPa,65 ‘C,which were used to study
the effects of Bacillus licheni formis on performance,blood biochemical indexes and E. coli of feces during
0—3 weeks of age. [Result] The result showed that: Bacillus licheniformis could decrease ADFI of 1 week
broilers (P>>0. 05) ;Bacillus licheniformis could improve GLLU level of 3 weeks broilers(P<C0. 05) ; And ba-
cillus licheniformis could significantly decrease E. coli of feces (P<C0. 01). [Conclusion) Bacillus licheni -
formis could improve performance and decrease E. coli of feces.

Key words: Bacillus licheni formis ;performance;biochemical index; E. coli
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