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��� � 2009��� � 12��� �� �� ��� ���� ��� �� ��	
��
�����	
��
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��
���� 30%

��������������������������������

������������������������������������ ����    
!!!!""#$""#$""#$""#$%%%%
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Sources:  Feed prices from Feedstuffs US and DDGS data from John Lawrence, Iowa Beef Centre
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-.-.-.-. ����������������� ������������������� ������������������������������������ ������������������������������������ ������������������������������������ �������	��������	��������	��������	�

/0/0/0/0 ���� ���� ���� ��	� ����

2&2&2&2& ����"+,34567"+,34567"+,34567"+,34567

10101010 ����� ����� ����� �	��� ����	

230230230230
4444

��
� �
�� ���� ���� ���


56565656 ���		 ���
	 ���
� ��
	� 
�
��

������ ������ ������ ������ ����



89�":*�� ;����	589�":*�� ;����	589�":*�� ;����	589�":*�� ;����	5 (%)

78787878 9999 :8:8:8:8 ;;;;

10101010 8-25 <10 <5 <10

/0/0/0/0 3-8 >5 >10 5-10

<0<0<0<0 3-8 >5 6-18 5-10

DDGS <5 <10 <10 <10
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��� ��
 � 
�� ��
 � ���

��� ��� � 
�� ���� � ���


��� ��� � 	�� 
�� � 	�	

� ���� � ���� ���� � ����

�� ��
� � ��	
 ���� � ����

���� ���� � ���
 ���� � ����



=>�?=>�?=>�?=>�?
D
/0D
/0D
/0D
/0 EF/0EF/0EF/0EF/0 10101010

GHI�GHI�GHI�GHI�JKKLJKKLJKKLJKKLAAAA GHI�GHI�GHI�GHI�JKKMJKKMJKKMJKKM%%%%

N:OPN:OPN:OPN:OP �Q%�Q%�Q%�Q% RSTURSTURSTURSTU RLTVRLTVRLTVRLTV RLTURLTURLTURLTU MRTVMRTVMRTVMRTV

NWXNWXNWXNWX @@@@QQQQAAAA RTSRTSRTSRTS RTLRTLRTLRTL JTMJTMJTMJTM JTKJTKJTKJTK

FA>+BC-GFA>+BC-GFA>+BC-GFA>+BC-G

NWXNWXNWXNWX @@@@QQQQAAAA RTSRTSRTSRTS RTLRTLRTLRTL JTMJTMJTMJTM JTKJTKJTKJTK

N��N��N��N�� @@@@QQQQAAAA YYYY JZTVJZTVJZTVJZTV JJTLJJTLJJTLJJTL STJSTJSTJSTJ

N[?N[?N[?N[? @@@@QQQQAAAA YYYY Y\\Y\\Y\\Y\\ ]TR]TR]TR]TR UTVUTVUTVUTV

^̂̂̂@@@@QQQQAAAA VTURVTURVTURVTUR VTULVTULVTULVTUL VTUSVTUSVTUSVTUS VTRZVTRZVTRZVTRZ

5_5_5_5_ @@@@QQQQAAAA JTVJJTVJJTVJJTVJ JTJ]JTJ]JTJ]JTJ] JTVZJTVZJTVZJTVZ VTUJVTUJVTUJVTUJ

8�`a8�`a8�`a8�`a
@@@@bcdef%bcdef%bcdef%bcdef%

YYYY LTUULTUULTUULTUU ]TMJ]TMJ]TMJ]TMJ KTUZKTUZKTUZKTUZ



=>�?=>�?=>�?=>�?

(%, ghPijghPijghPijghPij )

klmhklmhklmhklmh klklklkl DDGS

ghPghPghPghP 88.0 90.1

N:ON:ON:ON:O 9.7 31.1

DDGSH�*��
���I�H�*��
���I�H�*��
���I�H�*��
���I�

nononono + pppp 70.9 <10.0

WXWXWXWX 4.4 11.6

N��N��N��N�� 2.4 8.1

[?[?[?[? 1.7 4.3

5_5_5_5_ 0.23 0.75

qrsqrsqrsqrs :N:ON:ON:ON:O 3.0 2.9



JKJKJKJK DDGSLMNLMNLMNLMN     NOPQ<NOPQ<NOPQ<NOPQ<


��
��
��
�� tuvtuvtuvtuv wxwxwxwx CV (%)

�
�
�
� (%)

�
��
��
��
� 0.73 0.59-0.89 11.6

�
��
��
��
� 0.49 0.41-0.60 9.7

�
��
��
��
� 0.98 0.85-1.14 6.0�
��
��
��
� 0.98 0.85-1.14 6.0

�
��
��
��
� 0.52 0.42-0.67 11.3

������������ ������������

�
��
��
��
� 72 59-84 11.2

�
��
��
��
� 88 85-92 1.9

�
��
��
��
� 76 69-83 4.8

�
��
��
��
� 77 66-87 7.7

Reference: Batal & Dale, 2006

20 corn DDGS samples



BCRN�3STOPU<BCRN�3STOPU<BCRN�3STOPU<BCRN�3STOPU< VVVVWWWW

DDGS �������� �������������������� (%)
�	
��	
��	
��	
�

(%)
�����	�����	�����	�����	 (%)

1 69 0.72 0.49

2 102 0.74 0.75

3 82 0.72 0.59

4 75 0.73 0.55

5 62 0.67 0.425 62 0.67 0.42

6 70 0.76 0.53

7 82 0.72 0.59

8 87 0.77 0.67

9 84 0.74 0.62


��
��
��
�� 79 0.73 0.58

������������ 11.8 0.03 0.10

���������������� % 15.0 3.9 16.8



BCRN�X	TOPQ<BCRN�X	TOPQ<BCRN�X	TOPQ<BCRN�X	TOPQ< - Y�Z[Y�Z[Y�Z[Y�Z[
\\\\ TME]]]]

(k
ca

l/k
g) 3000

3200

3400

������������ : 2836 kcal/kg

������������ : 2484 kcal/kg ������������ : 3197 kcal/kg

��	
��	
��	
��	
 % :6.7%

D
D

G
S

���
��

���
��

���
��

���
��

(k
ca

l/k
g)

References: Fastinger et al. 2006, Batal & Dale 2006

2000

2200

2400

2600

2800

22 ��� � DDGS�
�
�
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DDGS?^_`abc?^_`abc?^_`abc?^_`abc

klklklkl

DDGS

yz{oyz{oyz{oyz{o

5�|�}no~p5�|�}no~p5�|�}no~p5�|�}no~p
1.3% 1.3%

5�|�}no~p5�|�}no~p5�|�}no~p5�|�}no~p
1.3% 1.3%

5�|�}no~p5�|�}no~p5�|�}no~p5�|�}no~p
19.3% 24.7%

'( DDGS�)*+,-./01�%2�3.45



DDGS yz{oyz{oyz{oyz{o

5�|�}no~p5�|�}no~p5�|�}no~p5�|�}no~p /

5}no~p5}no~p5}no~p5}no~p
94% 95%

DDGS?^_`abc?^_`abc?^_`abc?^_`abc

5�|�•€•‚ƒ5�|�•€•‚ƒ5�|�•€•‚ƒ5�|�•€•‚ƒ
pppp /5}no~p5}no~p5}no~p5}no~p 55% 61%

�������� DDGS������	
��
���������	
��
���������	
��
���������	
��
���



^_d^_^_d^_^_d^_^_d^_ DDGS���� NSPe5e5e5e5
(fRNghfRNghfRNghfRNgh iiii %)

15.1

13.0

������ �� ������ �� DDGS

Zijlstra et al. (2007)

NSP = �����

2.2

7.6

1.7

5.7

7.8

4.7

������������ NSP ��� ������������� NSP �����	
�������	
�������	
�������	
�� 
��	
�� 
��	
��
��	
��
��	
��



jklmnoe5pqrsjklmnoe5pqrsjklmnoe5pqrsjklmnoe5pqrs *(%)

20.9

33%

41%

Source: Bach Knudsen (1997)

*As fed basis (corrected to 88% Dry Matter)

8.5 8.6
4.3

7.9

5% 7%

13%

�� �� �� �� ��	
�

������� % �	
 /�������



�  -tnoe5tnoe5tnoe5tnoe5 (%)

m4„�m4„�m4„�m4„� � - …ƒp†�…ƒp†�…ƒp†�…ƒp†� * (%)

�� 0.7

 � 3.8 � 3.8

!� 1.8

!�� 1.5

"� 2.5

Source: Choct (2006) 

*As fed basis (corrected to 88% Dry Matter)



����uBCvw����uBCvw����uBCvw����uBCvw

�������� � � � � !!!! " """

#$%&#$%&#$%&#$%& '()*+,'()*+,'()*+,'()*+,
-./%&-./%&-./%&-./%&

0123456012345601234560123456
7777

8901:8901:8901:8901:
<0.5%

#;<=>#;<=>#;<=>#;<=> (?@?@?@?@
ABCD=>ABCD=>ABCD=>ABCD=> )

�E:456�E:456�E:456�E:456
7777

FG@AHIJK-.LFG@AHIJK-.LFG@AHIJK-.LFG@AHIJK-.L

MNMNMNMN OEH�E:OEH�E:OEH�E:OEH�E: PQRSTUFVPQRSTUFVPQRSTUFVPQRSTUFVMNMNMNMN OEH�E:OEH�E:OEH�E:OEH�E:
WXWXWXWX

PQRSTUFVPQRSTUFVPQRSTUFVPQRSTUFV

YZ$YZ$YZ$YZ$ NSP, [U[U[U[U
\]^_`a\]^_`a\]^_`a\]^_`a

'bHcb:'bHcb:'bHcb:'bHcb:
XXXX

defgdefgdefgdefg fgfgfgfg –'hi'hi'hi'hi

+Z$+Z$+Z$+Z$ NSP 	
:X	
:X	
:X	
:X PQRSTUFVPQRSTUFVPQRSTUFVPQRSTUFV

������ �� ���������������� P���� 50-
80%

������������������������     !"#$�%&'�!"#$�%&'�!"#$�%&'�!"#$�%&'�
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€•‚ƒr„…†€•‚ƒr„…†€•‚ƒr„…†€•‚ƒr„…† - ������������ ® XB

• �� -1,4-� -���� (12,200u/g)��� -
1,3(4)-� -���� (1,520u/g)

• 	
� XB 
� : 

• 
�� 90°C (194 oF)������

• ���� ���



������������ ® XB - ‡�ˆ‰‡�ˆ‰‡�ˆ‰‡�ˆ‰ 90ºC

100%

85%

()*+,()*+,()*+,()*+, %
(90---- /194.... )

������ �� Kolding �������������������� 8�	
��	
��	
��	
� XB �
���
���
���
��

������������������������������������ 90� C (194� F)

������������������������ : 30 ��� �

�������������������� : 2     (29 psi)

��!�"#��!�"#��!�"#��!�"# : 3mm

���������������� � -����������������



������������ ® XB – Š‹5Š‹5Š‹5Š‹5

jklmnjklmnjklmnjklmn opopopop

q!q!q!q! 0.05 kg/t 0.05-0.2 kg/t

r!r!r!r! 0.1 kg/t 0.05-0.2 kg/t

@!@!@!@! 0.1 kg/t 0.05-0.1 kg/t

s"s"s"s" 0.05 kg/t 0.05-0.2 kg/t

:7":7":7":7" 0.05 kg/t 0.05-0.2 kg/t



Œ•Ž•Œ•Ž•Œ•Ž•Œ•Ž•

13 /0123/0123/0123/0123
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������������ ® XB 
•‘•‘•‘•‘ - ?’“”•b–—?’“”•b–—?’“”•b–—?’“”•b–— %

11.9*

14.3*

16.1* 0.05 kg/T 0.1 kg/T 0.2 kg/T

*P<0.05              
~ P<0.10             DLWG = Daily live weight gain 

7.8~

4.2
4.9

3.6

6.8*
5.4* 5.2*

FCR DLWG FCR FCR

XB.CA.P.11.14 XB.CA.P.11.16 XB.SP.P.11.17 XB.SP.P.11.1 8



������������ ® XB
˜™š›‘˜™š›‘˜™š›‘˜™š›‘ - ?’“”•b–—?’“”•b–—?’“”•b–—?’“”•b–— %

6.5*

9.6*

8.2*

5.5*

0.05 kg/T 0.1 kg/T 0.2 kg/T

*P<0.05
DLWG = Daily Live weight gain 

1.5

2.7*
3.4*

5.5*
4.6*

DLWG FCR FCR FCR

XB.US.S.11.20 XB.SP.S.11.19 XB.CA.S.11.12 XB.CA.S.11.1 5



������������ ® XB ’‘[5X	�T�œ•’‘[5X	�T�œ•’‘[5X	�T�œ•’‘[5X	�T�œ•
(kcal/kg žŸ ¡žŸ ¡žŸ ¡žŸ ¡ )

83% of the 
response at
0.2 kg/tonne

6396

6071
6026

(������� ������� ������� ������� %)
������ �� 0.2kg/ ��� �
������ �� 83%

Based on daily gain & FCR responses in 4 pig trials with Axtra XB at 0.05, 0.1 & 0.2 kg/tonne 

6071
(5.1%) 6026

(5.8%) 5951
(7.0%)

567567567567 89:89:89:89: XB  
0.05kg/t

89:89:89:89: XB
0.1 kg/t

89:89:89:89: XB  
0.2 kg/t



������������ ® XB ;‘���!	��¢;‘���!	��¢;‘���!	��¢;‘���!	��¢

€16.90

€22.73
(100%)

€27.01
(119%)

!"#!"#!"#!"# €/t
(+5;<=>�+5;<=>�+5;<=>�+5;<=>� 0.1kg/t �,?�,?�,?�,? @@@@

Based on daily gain & FCR responses in 4 pig trials with Axtra XB at 0.05, 0.1 and 
0.2 kg/tonne at April 2011 feed & pig prices 

€16.90
(74%)

��� XB 0.05 kg/t ��� XB 0.1 kg/t ��� XB 0.2 kg/t



������������ ® XB
’‘�3STœ•’‘�3STœ•’‘�3STœ•’‘�3STœ• - ????’“”•b–—’“”•b–—’“”•b–—’“”•b–— %

7.2*

8.0*

0.05 kg/T 0.1 kg/T 0.2 kg/T

* P<0.05

4.3* 3.9*

5.5* 5.1*

�� � �� �

XB.CA.P.11.16 ( ������ �� ) XB.CA.S.11.12 ( ������ �� /������������ )



������������ ® XB 
£¤£¤£¤£¤ - ?’“”•b–—?’“”•b–—?’“”•b–—?’“”•b–— %

3
.4

*

4
.2

*

4
.5

*

5
.3

*

3
.0

*

5.
1*

4.
0*

3.
6*

2
.9

*

5
.3

*

4.
7*

2
.9

*

5.
1* 5
.4

*

3
.8

*

6
.4

*

4.
7*

0.05 kg/T 0.1 kg/T 0.2 kg/T

* P<0.05
BWG = ���
FCRc �����	
����
 100� FCR �� 3��

1
.5

3
.4

*

3
.0

*

2.
1*

2
.9

*

2
.9

*

BWG FCRc BWG FCRc FCRc BWG FCRc FCR

XB.UK.B.11.01 XB.UK.B.11.02 XB.SP.B.11.03 XB.AU.B.11.0 5 XB.AU.B.11.04



2.0
2.5

�������������������������������� %

������������ ® XB – 5¥£¤Œ•¦§E¨¥£¤Œ•¦§E¨¥£¤Œ•¦§E¨¥£¤Œ•¦§E¨
- meta-analysis 

3144 ab

3166 a
3180 a

1-42��������������������

1.72 a

1.67 b

FCRc 1-42������ ��

2.5
2.0

a-c �������������� (P<0.05)
FCRc- �����	
����
 100� FCR�� 3��

1.3

2.9

5.2

3103 b

������������ ��� ��������� XB (0.05 
kg/tonne)

������������ XB (0.1 
kg/tonne)

������������ XB (0.2 
kg/tonne)

1.67 b

1.64 c 1.63 c

������������ ��� ��������� XB (0.05 
kg/tonne)

������������ XB (0.1 
kg/tonne)

������������ XB (0.2 
kg/tonne)

4.7

5.2

2.9

2.0

1.3



������������ ® XB 
L¤L¤L¤L¤ - ?’“”•b–—?’“”•b–—?’“”•b–—?’“”•b–— %

1.5*

2.5*

1.6~

3.0*

0.05 kg/T 0.1 kg/T

* P<0.05
~ P<0.1

1.5*
1.3*

1.6~

������ �� FCR ������ �� FCR

XB.SA.L.11.10 XB.SP.L.11.11 XB.SP.L.11.13



������������ ® XB- £¤£¤£¤£¤ -©ª¢©ª¢©ª¢©ª¢

€9.80 

€16.07 
(100%)

€17.25
(107%)

!"#!"#!"#!"# €/t

AAAA(<=B�>�(<=B�>�(<=B�>�(<=B�>� 0.1 kg/t �+5��+5��+5��+5� %)

Based on FCRc responses in 5 broiler trials at April 2011 feed prices 

€9.80 
(61%)

��� XB 0.05 kg/t ��� XB 0.1 kg/t ��� XB 0.2 kg/t



������������ ������������� ���–—£¤˜�«[–—£¤˜�«[–—£¤˜�«[–—£¤˜�«[

#$%& '()*+ , ����	


#$-.
• /012 ���
� 3
• 4012 ���
 5 6/012789:;<= ���������� >? @• 4012 ���
 5 6/012789:;<= ���������� >? @
• 4012 � ABC �����������


D ��� EF ��GH-. � HIJ KGHIJ �� EF L

MNOI PQRS= PQTU?IV



������������ ������������� ���–—£¤˜�«[–—£¤˜�«[–—£¤˜�«[–—£¤˜�«[

� �
	
 � ���� � 

 � ����� �

���
� �� �

���
� �� �

��� � �� � ��� � �� �

�� 
��	�� 	��	�� 	����� 	
����
�� �	�
�� ���	�� ������ ������
�� ����� ����� 
���� 
����
����� ����� ����� ����� �����
�� ����� ����� 
���� 
������ ����� ����� 
���� 
����
��� ����� ����� ����� �����
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2000.0
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2303.6
2273.4

2250.0

2300.0

2350.0
1.958

1.95

2.00

�� 1104A� 

2080.9

2177.8

1950.0

2000.0

2050.0

2100.0

2150.0

2200.0

2250.0

PC NC XB (50g/t) XB (100g/t)

1.767

1.828

1.782

1.65

1.70

1.75

1.80

1.85

1.90

PC NC XB (50g/t) XB (100g/t)




� (	 ) ��


������������ ������������� ���–—£¤˜�«[–—£¤˜�«[–—£¤˜�«[–—£¤˜�«[

�� 1104B� 

2273.8

2210.9
2200.0
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1.936
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1.950
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1800.0
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��� ��� (NC) NC+Ax XB 
(50g/t)

NC+Ax XB 
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��� ��� (NC) NC+Ax XB 
(50g/t)

NC+Ax XB 
(100g/t)
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Œ•Œ•Œ•Œ• 1®®®® ^_^_^_^_ /<_gh£¤¯°<_gh£¤¯°<_gh£¤¯°<_gh£¤¯°
~•€•~•€•~•€•~•€•

• 800� 1���� 308 !" #$%& 40'"()

• 5 '$*+, (-'+, 8'./ #-'./ 20�" 0# 1-42 ��

• 123 45
 67
 68
9:$* 0

• 123 + 2';<=>? XB 4 0.1 @0.2 kg/t$� 0 1• 123 + 2';<=>? XB 4 0.1 @0.2 kg/t$� 0 1

• 123 + �AB (0.05 kg/t$� )1

• 123 + CDE WX+VP (0.2 + 0.1 kg/t$� )1

• FGHI$*& 70-75°C JK

• & 16 21 @42��LM"N�O@P.

• & 21��QRST�UVW

XB.AU.B.11.04 Gatton College, Queensland University, Australia
1 Please note products use different enzyme analysis methods



CDCDCDCD (kg/t) EFEFEFEF

(1–21 GHGHGHGH )

IFIFIFIF

(21–42 GHGHGHGH )

CD 445 481
ED 100 100
FD 50 50
�� (48% CP) 244 195

Œ•±…Œ•±…Œ•±…Œ•±…

�� 80 80
�G� 39.3 57.9
#$ 3.0 3.0
DL-�%� 1.8 1.8
&%� HCl 2.7 1.9
L-<%� 0.2 0.5
"� 10.3 8.2
�� ! 17.0 14.5
HIJKL�M'() 5.0 5.0

XB.AU.B.11.04 Gatton College, Queensland University, Australia



•‚uƒ•‚uƒ•‚uƒ•‚uƒ

SvSvSvSv

(1–21 wxwxwxwx )

yvyvyvyv

(21–42 wxwxwxwx )

X�� % 21.5 19.5

YZ[ kcal/kg (MJ/kg) 2900 (12.13) 3050 (12.76)

BC²³BC²³BC²³BC²³

��� % 1.30 1.10

\]^��� % 1.13 0.95

��� % 0.50 0.48

\]^��� % 0.46 0.43

��� + _`�� % 0.90 0.85

\]^��� + _`�� % 0.78 0.73

XB.AU.B.11.04 Gatton College, Queensland University, Australia
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3296

3322

3280

1-42•‘’“”•‘’“”•‘’“”•‘’“” (g) 

XB.AU.B.11.04 Gatton College, Queensland University, Australia

3280

3246
3261

��� ��� XB         
(0.1 kg/t)

��� XB         
(0.2 kg/t)

���
(0.05 kg/t)

NOP
WX+VP   

(0.2+0.1 kg/t)
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5581 b

5497 b

1-42•‘•–�•‘•–�•‘•–�•‘•–� (g)

ab Values without a common superscript are significantly different (P<0.05) 

XB.AU.B.11.04 Gatton College, Queensland University, Australia

5350 a

5278 a
5308 a

��� ��� XB         
(0.1 kg/t)

��� XB         
(0.2 kg/t)

���
(0.05 kg/t)

���
WX+VP   

(0.2+0.1 kg/t)
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1.71 b
1.70 b

FCR 1-42•‘•‘•‘•‘

ab Values without a common superscript are significantly different (P<0.05)

XB.AU.B.11.04 Gatton College, Queensland University, Australia

1.63 a 1.63 a
1.64 a

��� ��� XB         
(0.1 kg/t)

��� XB         
(0.2 kg/t)

���
(0.05 kg/t)

���
WX+VP   

(0.2+0.1 kg/t)
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6.4 c

4.6 b

21•‘—˜™••‘—˜™••‘—˜™••‘—˜™• (cPs)

XB.AU.B.11.04 Gatton College, Queensland University, Australia

a-c Values without a common superscript are significantly different (P<0.05) 

4.3 ab

3.4 a

4.6 b

4.1 ab

��� ��� XB         
(0.1 kg/t)

��� XB         
(0.2 kg/t)

���
(0.05 kg/t)

���
WX+VP   

(0.2+0.1 kg/t)
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23LM23LM23LM23LM

• 9Q 2450R 1STUV 308WXYZ[\ 70]Y^_

• 7 ]Z`ab (c]ab 10]de 7c]de 35RY )7 1-42ST

• ���@ �CD -ED -FDfgZ` �

• ���@ (NC)�CD -ED -FDfgZ`hi ME 100 kcal/kg �

• NC +2]jkl��� XB (0.1 K 0.2 kg/tZ) )1

• NC + Umn (0.05 kg/tZ) )1

• NC + Belfeed (0.1 kg/tZ) )1

• NC + Endofeed (0.125 kg/tZ) )1

• o:pqZ`\ 80-85°C rst

• \ 1u 21 K 42STvwWYx#�Kyd
1 Please note products use different enzyme analysis methods

XB.UK.B.11.21 Roslin Nutrition, Midlothian, Scotland



Œ•�°Œ•�°Œ•�°Œ•�°

EFEFEFEF (1-21 GHGHGHGH ) IFIFIFIF (22-42 GHGHGHGH )
CDCDCDCD (kg/t) J56J56J56J56 K56K56K56K56 J56J56J56J56 K56K56K56K56

CD 359 359 367 372

ED 203 205 200 207

FD 43 75 55 60

�� 48% 326 308 286 288

�G� 36 20 68 49

L-&%� HCl 2 2.2 0.5 0.1

DL-�%� 1.6 1.6 1 0.9

L-<%� 1.2 1.4 0.5 0.1

#$ 3.6 3.6 3.4 3.4

"� 11 11 8.6 8.6

�� ! 8 8 5 5

HIJKL�M'() 5 5 5 5

XB.UK.B.11.21 Roslin Nutrition, Midlothian, Scotland



BC²³BC²³BC²³BC²³

��� ��� ��� ��� 
!"!"!" !" (1-21 #$#$#$#$ ) %"%"%"%" (22-42 #$#$#$#$ )

&��&��&��&�� '�� '��'��'�� &�� &��&��&�� '�� '��'��'��

��� (%) 22.7 22.2 20.7 20.9

��� (MJ/kg) 12.23 11.85 13.16 12.67

��� (kcal/kg) 2921 2830 3140 3026

XB.UK.B.11.21 Roslin Nutrition, Midlothian, Scotland

��� (kcal/kg) 2921 2830 3140 3026

� ! % 1.34 1.31 1.11 1.09

"#$� ! % 1.17 1.15 0.96 0.93

� ! % 0.48 0.48 0.40 0.39

"#$� ! % 0.44 0.44 0.37 0.36

� ! + %& ! % 0.87 0.86 0.76 0.76

"#$� ! + %& ! % 0.73 0.72 0.64 0.63
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�

2867 ab

2847 bc

2881a

2852 bc 2854 bc

1-42WXOYI (g) 

a-c Values without a common superscript are significantly different (P<0.05).

XB.UK.B.11.21 Roslin Nutrition, Midlothian, Scotland
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�

2833 c

2847 bc

2841 c

'�� (�� ��� XB     
(0.1 kg/t)

��� XB     
(0.2 kg/t)

���
(0.05 kg/t)

Belfeed      
(0.1 kg/t)

Endofeed 
(0.125 kg/t)
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1.96 a

1.93 ab

1.95 a 1.95 a 1.95 a

FCRc* 1-42��

a,b Values without a common superscript are significantly different (P<0.05) .
*FCRc 3 points per 100g bodyweight difference versus the positive control.

XB.UK.B.11.21 Roslin Nutrition, Midlothian, Scotland
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1.92 b

1.90 b

��� ��� ��� XB     
(0.1 kg/t)

��� XB     
(0.2 kg/t)

�	

(0.05 kg/t)

Belfeed      
(0.1 kg/t)

Endofeed 
(0.125 kg/t)
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• A. Péron, A. Owusu-Asiedu and A. Kumar (2011) Effect of a new xylanase/beta-glucanase enzyme 

combination on the performance of broiler chickens fed wheat/barley-based diets. Aust. Poult. Sci. Symp. 22: 
92-95.

• R. Lizardo, A. Owusu-Asiedu, A. Péron, A.M. Debicki-Garnier, B. Messager and J. Brufau (2011) Effet d’une 
nouvelle combinaison xylanase/beta-glucanase sur les performances du porcelet nourri avec des régimes à 
base de blé et d’orge. JRP: 77.

• A. Péron, A. Owusu-Asiedu, A.M. Debicki-Garnier, B. Messager, S. Jewell and R. Croxall (2011) Effect d'une • A. Péron, A. Owusu-Asiedu, A.M. Debicki-Garnier, B. Messager, S. Jewell and R. Croxall (2011) Effect d'une 
Nouvelle Combinaison Xylanase / Beta-glucanase sur les Performances de Croissance du Poulet de Chair 
Nourri avec un Aliment à Base de Blé et d'Orge. JRA: 106.

• A. Péron, C. Gilbert, A. Owusu-Asiedu B. Messager, S. Jewell and R. Croxall  (2011) A new 
xylanase/betaglucanase enzyme combination improves the performance of turkeys fed wheat/barley-based 
diets to 16 weeks of age. Proc. WPSA UK, 23

��
�����
�����
�����
���
• A. Owusu-Asiedu, P.H. Simmins, J. Brufau, R. Lizardo and A. Péron (2010) Effect of xylanase and � -

glucanase on growth performance and nutrient digestibility in piglets fed wheat–barley-based diets. Livestock 
Science (134): 76-78.

• E. Kiarie, A. Owusu-Asiedu, P.H. Simmins and C.M. Nyachoti (2010) Influence of phytase and carbohydrase 
enzymes on apparent ileal nutrient and standardized ileal amino acid digestibility in growing pigs fed wheat 
and barley-based diets. Livestock Science (134): 85-87.
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