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EFFECTS OF XYLANASE AND PHYTASE ON THE GROWTH AND
NUTRIENT DIGESTIBILITY IN BROILERS FED WHEAT - BASED DIETS

PENG Yu-lin,GUO Yu - ming, YUAN Jian ~ min
( Department of Animal Nutrition and Feed Science, College of Animal Science and Technology,
China Agricultural University, Beijing 100094, China)

ABSTRACT: An experiment was conducted with 432 Avian chicks to investigate the effects of xylanase
supplementation(320 FTU/ kg) alone or in combination with 750 U/ kg phytase, replaced 0.08% dietary
available P, in wheat — based diets on the growth performance of broilers and utilization of nutrients. The
results indicated that addition of xylanase alone or in combination with phytase increased body weight
gain and feed efficiency in broilers fed wheat — rapeseed meal — soybean meal diet during week 1 to 6 and
decreased the overall mortality. In the groups of birds receiving 320 FTU/ kg of xylanase, a marked ele-
vation of the dietary AME and retained nitrogen were observed. Addition of phytase effectively increased
the digestibility of phytic P by 43.25% , dramatically decreased the excretion of phytic P by 55.0% (P
<0.01) .It seems feasible to completely replace 0.08% inorganic phosphorus supplementation with 750
U/ kg microbial phytase to wheat — based diets for broilers. Addition of phytase, instead of 0.08% avail-
able P, simultaneously with xylanase exhibited positive interaction on the overall feed:gain ration and the

apparent diggestibility of dietary phytic P(P<0.05).
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Table 1. Ingredients, chemical composition of the experimental diets( as~ fed)“ (%)

1~3 B 1~3weeks

4~6 By 4~ 6weeks

HHEZRS (- )Phytase( - )

HHESFS ( + )Phytase( + )

HMEH (- )Phytase(—)  {HEEEE(+ )Phytase( +)

AEER(-) KBER(+) KBER(-) ARER(+) AREE(-) REER( OARER(- )REER(V)
Xvlanase( -} Xylanase( +) Xylanase{ ) Xylanase(+) Xylanase(~) Xylanase(+) Xvlanase( - ) Xylanase( +)

/NE Wheat 64.71 64.62 65.04 64.94 71.28 71.18 71.60 71.50
¥ Soybean meal 23.92 23.95 23.82 23.85 15.62 15.65 15.52 15.55
FHFH Rapeseed meal  4.00 4.00 4.00 4.00 6.00 6.00 6.00 6.00
HYM Vegetable oil 3.26 3.28 3.17 3.20 3.41 3.44 3.33 3.35
BEER 2045 CaHPO, 1.89 1.89 1.40 1.40 1.57 1.57 1.09 1.09
A # Limestone 0.96 0.96 1.30 1.30 0.90 0.90 1.23 1.23
& B Lysine — HCI 0.325 0.325 0.327 0.327 0.404 0.403 0.406 0.405
FHHEL DL — Met 0.164 0.165 0.164 0.164 0.067 0.067 0.067 0.067
Fa%& Choline ~ HCI 0.10 0.10 0.10 0.10 0.08 0.08 0.08 0.08
¥ E Other ingredients® 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
HEZES Phytase 0.015 0.015 0.015 0.015
AEKER Xylanase 0.04 0.04 0.04 0.04
&1t Total 100.00  100.00 100. 00 100. 00 100.00 100.00 100. 00 100. 00

a— SIBABBERNKF GFEME). 0~3 EBR. REE 12.30M]/ kg, HEH 21%, 5 1.0%, EHEEDE 0.45%, HAK
1.10%, BHMN 0.50%, 4~6 B . fLiHE 12.60M)/kg, HEH 19%, 55 0.9%, JEIEREBE 0.40%, HAM 1.00%, TEARK

0.38% ; /5 I RGRE &Y 75 A 1 20 H 1R B ALY 0.08% .

b-HT. &2k 0.35%, &BE 0.07%, FEALF 0.025%, METE 0.20%, SHHELR 0.025% ; FTREMHPEH:
Cu 8mg, Zn 75mg, Fe 80mg, Mn 100mg, Se 0. 15mg, I 0.35mg; VA 12500IU, VDs 25001U, VE 18.75mg, VKs 2.65mg, VB,
2mg. VB, 6mg, £ % 0.0325mg, M8 1. 25mg, 28 12mg, 8 50mg.



50

g A FR

15k

1.2 REzH.ARFITRARDR

REFHT 1 BRXEERIFS 432 8, 2F
B4, ELFENB RSN EEA, RE LB E
MFAS R IEN REREHTERE,

RERHB2x2B@F&IT, KEEHE (0,
320FXU/ kg) FIHEBREE (0, 750U/ kg M HEREEE R
0.08% MY HERBE) BB Ko X 4 BRALE
SRR X (PE-FH—GHUAR) XTHE +
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B 3.33%. NEIKE, REBBMREKRER
2.88%, IEEFAREE 3.94% (P<0.05); HERE
AIRERER 1.82%, MEIHERS 2.97%. A
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Table 2. Effects of xylanase and phytase supplementation on the growth performance of broilers

H #3 4L 8 Dietary treatments FH Main effects P < SEM
RIFES(-) HMBE(+) HEL R REPER R ARV R
=] Phytase( - ) Phytase( + ) Phytase Xylanase Phytase Xylanase P33
Items AR AREN KRR KRS - * N * Phytase X
(-) (+) =) (+)
Xylanase Xylanase Xylanase Xylanase Xylanase
(=) (+) {(-) (+)
RAEE Feed intake(g/d)
1~3 weeks 46.2 48.2 47.3 47.1 47.2 47.2 46.8 47.7 NS NS NS 0.45
4~6 weeks 139.6 135.9 140.0 132.8 137.8 136.4 139.8 134.4 NS NS NS 1.60
244 Overall 93.8 92.6 93.7 89.4 93.2 91.5 93.7 91.0 NS NS NS 0.96
HI#HE Average daily gain(g/d)
1~3 weeks 31.20* 32.70° 32.78% 32.98" 31.95 32.88 31.99 32.84 0.051 0.013 NS 0.25
4~6 weeks 57.97 59.10 58.61 58.51 58.53 58.56 58.29 58.80 NS NS NS 0.66
28 Overall 45.53  46.86 46.64 46.70 46.20 46.66 46.08 46.78 NS NS NS 0.37
(kB Average body weight(g)
2] weeks 695.0* 727.0° 728° 732.5% 711.0 730.3 711.5 729.7 0.055 0.068 NS 5.40
42 weeks 1912.9 1968.5 1959.1 1961.1 1940.6 1960.1 1936.0 1964.8 NS NS NS 5.60
1¥ /i E Feed/Gain
1~3 weeks 1.40 1.39 1.37 1.35 1.40 1.36 1.38 1.37 NS NS NS 0.01
4~6 weeks 2.46%  2.33" 2.09"™ 2.14° 2.40 2.32 2.42 2.29 NS 0.016 NS 0.02
28 Overall  2.06" 1.98* 201 1.92° 2.02 1.96 2.03 1.95 0.085 0.011 0.047 0.02
PIALE: 548 2.56 1.8 2.70

Mortality( %)

ab - AfTHIRANRFEARERAERBE(P<0.05), TRAR,
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2.2 REHSRBRER

AE 35, KRS HR AME2.14%
(P=0.074), RINAREEIARHEE - EHE
W, FIEEANPEFEE2.58%, BEAENHLE
1.93% , & MEBEY AME MIARBIEH M
HEEA, HEERM0.08%IFEMBE LA
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FEX B/ Maisoanier ¥.2001),
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ERZ AR TRINEREERT S KL BHR
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AME WEZEFHEZES T HMPIER. BB, E8
BAIIE AL ZE (Almirall %, 1995), RE/NEFREHR
EREGIETE (512-686FTU/ kg, Zyla %, 1999; X
1193PU/ kg, Eeckbout 1 DePaepe, 1994) 7] & & />
FE M BEA P HZE (Barrier — Guillot %, 1996),
EAE K HERBERBH L. MERRTIE
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Table 3. Effects of xylanase and phytase addition on AME, the apparent digestibilities
of nitrogen and phosphorus(as— fed) (%)

H ¥ 4b3 Dletary treatments FH W Main effects P < SEM

THEES(-) THELEE( +) RSB KR IERS HRE AREE BB X
i H Phytase( - ) Phytase{ + ) Phytase Xylanase Phytase Xylanase ARIEE
Items AR AR ARES AREEH - + - + Phytase X

() (+) (-) (+)

Xylanase Xylanase Xylanase Xylanase Xylanase

(-) (+) (-) (+)
fRftlE AME  13.04 13.39  13.09 13.29 13.21 13.18 13.06 13.34 NS  0.074 NS 0.09
(MJ/kg)
FEA 1.57" 1.62° 1.50* 1.55* 1.58 1.52 1.55 1.59 NS NS NS 0.03
Retained N(g/d)
HEMHLE  65.99 66.81 63.90 .64.95 66.40 64.42 64.95 65.88 NS NS NS 0.74
Apparent digestibility of N
BRFIER 52.24  56.58 56.48 55.27 54.41 55.88 54.36 55.93 NS NS NS 0.79
Apparent digestibility of total P
Ferb 2% 0.243" 0.226° 0.188° 0.182° 0.235 0.196 0.216 0.212 0.001 NS  0.096 0.006
Total P in feces(g/d)
HEEMALE  26.13° 29.91° 64.73° 77.79° 28.02 71.27 45.43 53.85 0.000 0.001 0.027 4.8
Digestibility of phytic P
PR 0.140° 0.136° 0.064° 0.042° 0.138 0.063 0.102 0.089 0.000 0.001 0.010 0.002

Phytic P in feces
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