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PHYTASE STABILITY DURING PELLETING OF BROILER FEED

!-./0123456738/9::.1;3<9=>6/3?6=-.6/93>.3@-6=91;34.-6213A17B3C97761;34.06)693>173?92017341(.71, Juan Hilario 

>.3D/95E13 56F2;3C/5213G./26)H2
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ABSTRACT

D3(QR097.3/.)1-./R30/69=3S973)12>5)0.>3.-9=59062T30Q.3Q.903709:6=60R31U3V-.3>6UU./.203)1JJ./)69=3(QR097.73
>5/62T3(.==.062T3903+*WLN3D==3)1JJ./)69=3(QR097.730.70.>3(/.7.20.>3.X(/.776-.3=177.731U3.2FRJ.39)06-60RN3
PQR097.39)06-60R3/.)1-./R3/92T.>3U/1J3,*N,3Y'N+%Z35(3013[\N]Y]N^%Z39U0./3(.==.062TN3_Q6739)06-60R3=1773
(900./23673-./R3Q6TQ362>6)9062T30Q903U..>362>570/6.73Q9-.30139>E57030Q.362)=576123/90.31U3.2FRJ.736231/>./3013
.2>35(3S60Q30Q.3>.76/.>3(QR097.39)06-60R36230Q.3U..>N
KEYWORDS`3U..>3(/1).7762T;3.2FRJ.;3Q.903709:6=60RN

INTRODUCTION

!2FRJ.739/.3/15062.=R39>>.>3013J121T970/6)3>6.073623J92R3(9/0731U30Q.3S1/=>N3a1S.-./;3.2FRJ.739/.3
(/10.627392>375)Q39/.3757).(06:=.30130Q.3/6T15/731U3U..>3J925U9)05/.;39739/.39==310Q./3U..>3(/10.6273bC.>U1/>;3
./'!"0;3%&&'cN

3 $1/3J92R3R.9/7;3U..>3Q973:..23(.==.0.>;393(/1).773SQ./.:R30Q.3U..>3J6X05/.3673)12>60612.>3:R39>>62T3
70.9J;30Q.23(/.77.>30Q/15TQ393>6.N3P.==.062T362)/.97.73250/6.203>.2760R;36J(/1-.730Q.3Q92>=62T3)Q9/9)0./6706)73
1U30Q.3U..>;392>3/.>5).730Q.3J6)/1:69=3=19>N3P.==.062T3)1JJ12=R357.730.J(./905/.73:.0S..23[*392>3^*WL3
bd6:712;3'^^*c;3SQ6)Q3)923:.3>9J9T62T3013Q.90I7.27606-.3250/6.207;362)=5>62T3.2FRJ.7N

_Q./.367393T.2./9=39T/..J.2030Q90;3U1/31(06J5J3:/16=./3(./U1/J92).;3)12>6061262T30.J(./905/.731-./3
+*WL37Q15=>3:.39-16>.>N3_Q.7.3V2>62T736J(=R30Q9030R(.31U30Q.3>6.0;3Q.903(/1).7762T3J.0Q1>;3)12>6061262T306J.;3
J16705/.3.J(=1R.>;30.J(./905/.357.>392>39T.31U30Q.3:6/>737Q15=>3:.3)1276>./.>362392R3J1>.=3900.J(062T3013
(/.>6)030Q.3/.7(127.31U3:/16=./730139>>.>3.2FRJ.7N3e90931230Q.3.UU.)0731U3)12>6061262T3(/9)06).73123.2FRJ.3
/.)1-./R392>3:/16=./3(./U1/J92).39/.37)9/.;392>32..>3013:.3.-9=590.>3623J1/.3705>6.73bDJ./9Q;3./'!"0;3%&''c

_Q.31:E.)06-.31U30Q.3(/.7.203705>R3S973013.-9=590.3Q.903709:6=60R31U3V-.3>6UU./.203)1JJ./)69=3(QR097.73
in broiler diets during pelleting.

MATERIAL AND METHODS

_Q.30/69=3S973)9//6.>315039030Q.3?!D3b?.)061231U3P15=0/R3!X(./6J.2090612c3f3$..>3g925U9)05/62T3P=920;3
!J:/9(9?S62.392>3P15=0/R;3L12)M/>69;3?L;3C/9F6=;3623#1-.J:./3%&''N3

D381((./73(.==.062T3.h56(J.203S97357.>;3S60Q393(/1>5)06123/90.31U3*&3HTiJ62;31(./9062T3903+*jL392>3
/.76>.2).3 06J.31U3'&37.)12>7;3J90/6X3Q1=.3\N%3JJ392>3'N\\3Q1=.73(./3)J%N3D37092>9/>3:/16=./3T/1S62T3
>6.03S973U1/J5=90.>3b_9:=.3'cN3D2312.3:90)Q3>6.03b'%*&3HTc3S973>6-6>.>362301376X39J152073b%*&3HTcN3_Q.3
V/703 9J15203S973 )1276>./.>3 973 0Q.3 )120/1=3 92>3 Q9>3 213 (QR097.3 9>>60612k3 9==3 75:7.h5.203 9J152073S./.3
75((=.J.20.>3S60Q3)1JJ./)69=3>/R3U1/J3(QR097.7;3)1//.7(12>62T30130Q.3(17606-.30/.90J.207;39>>.>3623923
9J15203)1//.7(12>62T301393*&&3$_liHT31U3>6.0;39775J62T37(.)6V)906123(/.7.20.>31230Q.3(/1>5)03=9:.=N3D==3
0/.90J.2073S./.3(.==.0.>36239312.I06J.3/52392>3:.0S..230/.90J.203SQ.903:/923S973(.==.0.>3013.275/.30Q.3
/.J1-9=31U3/.76>59=3(QR097.3U/1J30Q.3U1/J./30/.90J.20N3_Q.3V/70392>30Q.3=9703%&Z31U3.9)Q30/.90J.203-1=5J.3
S./.3>67)9/>.>N3_Q/..379J(=.73S./.3)1==.)036239306J.3620./-9=73)1//.7(12>62T30139((/1X6J90.=R3%&Z31U30Q.3
0/.90J.203-1=5J.3b0109=3*3J6250.7cN

?9J(=.73 S./.3 )1==.)0.>3 92>3 75:J600.>3 013 )11=62T3 (/1).>5/.3 76J5=9062T3 0Q.3 62>570/69=3 )12>606127;3
(9)H.>3623(=9706)3:9T7;3=9:.=.>392>375:J600.>3013(QR097.3929=R767;39))1/>62T3DmDL3b%&&*cN3

e909362>6)90.30Q903)120/1=30/.90J.203(/.7.20.>3%&3$_liHT3:.U1/.392>3'&3$_liHT39U0./3(.==.062T;3SQ6)Q3
)1//.7(12>730130Q.3)120.2031U32905/9=3(QR097.3)1J62T3U/1J3/9S3J90./69=7357.>3013)1J(17.30Q.3>6.07N

$6-.30/.90J.2073S./.30.70.>3b)1JJ./)69=3>/R3U1/J3(QR097.7c;39==30/.90J.2073Q9>3,3/.(=6)90.73b79J(=62T3
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06J.c392>3>9093S./.3929=RF.>30Q/15TQ3?D?3d4g3(/1).>5/.3b?D?;3%&&+c392>3J.9273)1J(9/.>30Q/15TQ3
_5H.R3_.70;3*ZN

_9:=.3'3f3L1J(176061231U30Q.3.X(./6J.209=3>6.0392>3250/606129=3(/1V=.N
Ingredient % Nutrients Level

Corn [[N^, Dg!23bH)9=iHTc ,;&*&
Soybean meal %[N** L/5>.3(/10.623bZc 16.60

e6)9=3PQ17(Q90. 1.81 L9=)65J3bZc 1.00

46J.7012. 1.27 _109=3PQ17(Q1/573bZc 0.67

Salt.NaCl &N\\ D-96=9:=.3PQ17(Q1/573bZc &N\\
Soy oil %N%\ ?1>65J3bZc 0.18

g62Y<603P/.J6X3Y3Ca_ 0.30 !0Q./3.X0/9)03bZc *N''
LQ1=62.3LQ=1/6>. 0.23 L/5>.3V:./3bZc %N*[
L1:923\&&3Y3_R=92 0.03 D7Q3bZc *N+*
_1X623C62>./ 0.20

  

RESULTS AND DISCUSSION

C97.>31230Q.3.X(./6J.209=3>9093b_9:=.3%cN3603673)=.9/=R37Q1S230Q9039==3)1JJ./)69=3(QR097.73(/.7.20.>3
76T26V)9203=177.731U3.2FRJ.39)06-60R39U0./3(.==.062T3S./.3)12>6061262T30.J(./905/.3S9737.03U1/3+*WL3U1/3'&3
7.)12>7N3_Q.3(QR097.39)06-60R3/.)1-./R3/92T.>3U/1J3[\N]3Z3U1/3(/1>5)03_'3SQ6)Q3S9730Q.3J17030Q./J1709:=.3
6230Q673705>R392>30Q.3=.773709:=.3(/.7.20.>393/.)1-./R31U3,*N,Z3b_%cN3D==310Q./3.2FRJ.73b_,N3_\392>3_*c3
(/.7.20.>3923620./J.>690.3/.)1-./R3/90.3b9((/1X6J90.=R3*&Zc392>3>6>3210370906706)9==R3>6UU./3U/1J3_'392>3
T2.

_9:=.3%3f3PQR097.3/.)1-./R3b$_liHT3U..>c3:.U1/.392>39U0./3:/16=./3U..>3(.==.062T3b+*WLI3'&37.)NcN

Treatment
Pelleted before 

pelleting

Mash
Mean % Recovery

Sample 1 Sample 2 Sample 3

T1 *,& 270 \'& 330 ,\&Y\&N\39 [\N]'Y]N^%39
T2 ,\* ',* ''* 130 126.7+6.0 b ,*N,*Y'N+%3:
T3 170 ^& ^* 110 ^+N,Y[N&3: *+N+^Y\N&'39:
_\ 330 ']* '\& '\* '*,N,Y'&N^3: \[N%\Y,N*,39:
_* *\& %^* %,* 330 286.7+27.2 a *,N%'Y*N,,39:
P/1:n3$ --- --- --- --- &N&&&\ 0.0316

L<N3Z --- --- --- --- %'N,\ 17.78

_5H.RN3*Z
 

m0Q./39>>606129=3(16203S9730Q9030Q.3.2FRJ.73S./.3>17.>39))1/>62T3.2FRJ.39)06-60R3>.)=9/.>31230Q.3
=9:.=392>3:97.>31230Q90;30Q.3T19=3S9730139)Q6.-.3*&&3$_liHT3U..>36239==3J97Q3U..>379J(=.7N3a1S.-./;3973
(/.7.20.>3623_9:=.3%N30Q./.3S973923.21/J1573-9/6906123:.0S..23(/1>5)07N3_Q673J9H.7375)Q3.-9=5906123J5)Q3
J1/.3>6UV)5=0N3D210Q./3QR(10Q.76736730Q9030Q.3.2FRJ.73Q9>39=/.9>R371J.3=177.73>5/62T3701/9T.392>3Q92>=62TN
.-.239==3(/1>5)073S./.3701/.>352>./376J6=9/3)12>606123:.U1/.3/52262T30Q.30/69=392>39==3(/1>5)073S./.36230Q.6/3
7Q.=U3=6U.30./JN

C97.>31230Q.7.3>909;3U..>3(/1>5)./737Q15=>3:.3)9/.U5=3623)97.31U35762T3>/R3(QR097.3(/1>5)073>5/62T3
(.==.062T3 (/1).77N3D23 9=0./2906-.3 013 1-./)1J.3 75)Q3 (/1:=.J3 )15=>3 :.3 1-./>1762T3 .2FRJ.73 623 1/>./3 013
9)Q6.-.30Q.3.X(.)0.>39)06-60R39030Q.3.2>31U30Q.3(/1).77N
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CONCLUSION

_Q.3 >9093 62>6)90.3 0Q903 0Q.3 )1JJ./)69=3 (QR097.73 .-9=590.>3 >5/62T3 (.==.062T3 b+*3 WL3 U1/3 '&3 7.)12>73
)12>6061262Tc37Q1S.>376T26V)920=R3.2FRJ.39)06-60R3 =177.7N/92T62T3U/1J3,*35(3 013[*ZN3o23 0Q.3(/9)06).393
1-./>1762T37Q15=>3:.3)1276>./.>N
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