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Annex B

KEY TO MAIN ACCOMPANY MAIN TABLE 

Only Use Alpha1(%) and Alpha2 (%) worksheets.

RRI Protozoal <10% of control
<50% of control

Bold & Underlined P<0.05
Proteolysis <80% of control

<130% of control
Bold & Underlined P<0.05

UR Bloat  + 20% viscosity  +10 % gas  -50% foam height -50% compression
 - 20% viscosity  -10 % gas  -75% foam height

Acidosis  -70% control
General fermentation  + 10% degradation -10 % gas releas

 + 10% fermentation efficiency
values in bold are significant [P>0.05]

UL Methane Decrease of 10% or more
Decrease of 0-10%
Bold & Underlined P<0.05

General effects Decrease of 10% or more
Increase of 10% or more
Bold & Underlined P<0.05

General effects Decrease of 10% or more
UHOH Increase of 10% or more

Bold & Underlined P<0.05
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Domestic Ref C003 H078 R115 H076 C002 H001 H075 E009 H002
Reading data

viscosity 3.00 3.67 2.83 3.17 3.67 2.50 2.83 4.17 3.00
cum. gas [ml] 123.6 118.8 125.7 124.7 121.9 115.9 129.8 126.3 131.9

 @ 8h 28.5 32.0 42.0 35.0 38.5 30.5 33.0 44.0 30.5
 @ 16h 34.5 32.5 33.0 40.5 33.5 26.5 32.5 30.0 24.0

compression  @ 16h 0.704 0.714 0.580 0.489 0.762 0.433 0.816 0.808 0.642

 @1h 6.54 6.50 6.50 6.63 6.66 6.49 6.67 6.52 6.49
 @24h 5.56 5.60 5.60 5.76 5.61 5.67 5.81 5.66 5.69

 @ 48 h 5.53 5.59 5.59 5.87 5.71 5.70 5.95 5.79 5.62
 @24h 81 72 72 89 132 73 79 72 70

 @ 48 h 85 73 72 90 140 62 74 49 77

lactic acid [μM]  @ 48 h 10.1 36.6 17.6 14.5 14.7 <0.5 5.9 7.4 <0.5

10 99 98 101 98 102 99 97 103 103
40 90 76 106 94 99 91 79 93 105
10 98 93 99 94 95 102 95 92 97
40 87 66 106 86 89 91 62 83 94
10 102 105 103 104 107 97 102 112 106
40 103 115 100 110 111 101 126 111 113

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%) 101 98 103 99 100 103 100 101 105
Gas 10 (%) 99 99 106 100 100 103 98 103 107
Fermn effic 10 (%) 102 98 96 99 99 99 102 97 98
SCFA 10 (%) 99 98 120 102 98 106 100 107 106
Microbial biomass 1 70 101 114 84 62 65 99 121 88
C3/C2 at 10 (%) 100 96 103 94 99 95 98 98 95

Leon data
NDF (%) 45.3 17.0 36.5 45.1 33.6 31.3 30.6

Methane formation
Methane formed 107 86 101 92 109 108 87 96 112

General effects
Digestibility 10 96 95 106 103 92 97 102 100 97
App. digestibility10 95 87 102 99 90 99 83 97 84
Gas 10 100 94 111 97 94 102 103 101 106
Fermn effic 10 96 103 96 107 97 96 100 99 91
Microbial biomass 1 90 100 102 110 88 98 103 104 92
C3/C2 106 96 97 96 99 102 95 112 101
TVFA 102 94 115 104 95 90 104 100 94

Rowett data
Proteolysis 104.9 74.1 103.7 98.3 121.7 99.3 102.7 85.2 88.8
Protozoa 101 84 117 101 99 104 102 89 100

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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Domestic Ref
Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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R003 UR124 H095 R004 R005 UR094 R006 H004 E029

4.00 4.00 4.00 3.67 3.83 3.50 2.50 2.83 3.83
121.5 133.8 126.0 120.1 126.7 133.6 114.6 112.9 124.4
37.0 38.5 31.5 47.5 31.5 32.0 50.5 43.0 36.5
18.5 31.0 32.0 32.5 34.5 23.5 25.5 32.0 28.0
0.522 0.822 0.627 0.396 0.402 0.640 0.909 0.385 0.755

6.49 6.51 6.51 5.94 6.49 6.55 5.97 6.49 6.50
5.63 5.85 5.58 5.11 5.57 5.59 5.06 5.69 5.59
5.66 5.53 5.60 5.02 5.55 5.54 4.99 5.62 5.56
80 40 75 62 77 72 72 70 86
69 82 72 91 81 82 100 77 91

2.2 19.2 19.8 2.8 13.2 7.8 2.1 11.4 15.8

101 90 102 97 103 99 90 94 98
89 71 98 93 105 90 76 86 91
99 88 101 89 98 98 81 91 89
82 67 93 86 89 85 70 74 79
102 102 100 109 106 102 110 104 111
107 106 106 108 118 106 109 116 115

100 99 99 99 101 99 97 102 99
99 91 101 100 103 102 88 89 94
100 108 97 98 98 96 110 114 105
97 104 100 98 104 124 93 95 96
98 166 109 83 94 180 73 51 176
95 105 95 99 98 100 101 109 105

38.4 30.0 41.9 55.9 23.0 46.6 31.0 19.9 43.5

96 78 98 100 105 125 90 102 96

98 93 101 98 104 97 97 101 103
91 84 105 88 100 93 86 89 103
99 86 97 100 102 106 96 101 102
97 109 105 97 102 92 100 101 101
94 103 106 94 107 89 96 108 110
97 94 92 101 92 115 99 98 124
93 87 102 96 102 102 93 88 95

86.1 96.1 77.9 90.4 84.9 121.5 90.3 86.0 86.8
93 15 77 68 80 91 206 75 110
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Domestic Ref
Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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UR039 UR128 UR129 R096 R007 C005 C004 C006 UR041 R008

3.17 3.33 3.33 3.67 3.67 4.50 3.17 4.00 2.83 4.50
117.5 153.0 141.7 142.5 123.0 120.3 111.9 119.9 133.1 120.6
56.5 38.5 40.5 32.0 53.0 33.5 36.0 29.5 31.0 39.0
33.5 38.0 25.5 38.0 34.5 24.5 29.0 32.5 25.5 34.5
0.758 0.767 0.843 0.487 0.614 0.591 0.458 0.589 0.720 0.631

5.95 6.41 6.45 6.49 5.93 6.67 6.64 6.63 6.48 5.97
5.13 5.50 5.53 5.48 5.02 5.68 5.65 5.60 5.54 4.96
5.02 5.46 5.49 5.48 5.00 5.71 5.71 5.70 5.52 5.00
60 100 95 97 79 111 119 137 79 94
92 96 89 96 96 139 140 142 85 98

<0.5 2.6 <0.5 10.3 11.4 16.0 18.6 7.0 1.5 4.3

102 103 103 105 92 100 100 100 103 98
99 116 107 113 71 81 81 99 108 88
89 103 106 104 79 95 93 98 102 87
78 116 104 106 68 77 70 87 96 81
114 99 97 101 117 105 108 102 101 112
126 100 103 106 103 105 117 114 113 110

100 103 103 102 97 101 100 103 102 99
102 108 108 105 96 100 100 101 105 98
98 95 95 97 101 101 100 103 97 101
106 124 119 110 102 102 100 102 122 104
144 159 141 113 77 99 80 76 129 67
97 108 107 106 93 100 100 99 95 96

39.5 9.5 20.5 13.7 26.7 28.4 36.1

102 105 99 101 96 114 100 116 110 104

102 106 103 104 98 95 96 94 104 102
88 95 95 93 103 105 95 106 105 101

100 104 103 105 101 100 100 99 101 100
103 102 101 100 97 95 96 94 104 101
106 110 105 104 94 90 92 98 109 104
97 95 99 101 98 109 101 113 99 98
99 106 104 108 99 96 99 62 99 96

97.1 114.5 112.7 115.7 74.9 96.9 107.2 106.5 134.3 71.4
96 80 79 81 90 101 102 96 88 72
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Domestic Ref
Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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H104 UR111 R009 C007 E085 H005 A001 E131 UR042 A002

3.67 3.67 2.17 3.33 3.17 3.17 3.33 3.67 3.50 4.00
125.4 142.2 122.6 101.0 133.7 118.4 128.5 121.5 129.1 126.6
31.0 39.5 42.0 32.0 31.0 40.0 29.5 38.5 33.0 36.0
34.0 33.5 26.5 33.5 33.0 29.0 30.0 32.5 31.5 33.5
0.665 0.808 0.415 0.694 0.622 0.592 0.757 0.694 0.574 0.251

6.66 6.44 5.94 6.51 6.48 6.51 6.46 6.49 6.49 6.49
5.81 5.52 5.16 5.52 5.57 5.62 5.62 5.64 5.50 5.71
5.90 5.46 5.02 5.56 5.59 5.69 5.69 5.61 5.51 5.77
78 96 54 89 86 85 75 72 88 58
84 97 93 80 76 66 57 71 88 46

0.7 0.6 7.1 14.5 <0.5 <0.5 2.9 2.4 0.0 1.5

102 100 101 98 102 104 99 97 98 100
105 105 99 87 105 99 114 93 97 96
94 101 90 86 101 102 97 93 95 95
93 106 78 75 89 92 104 80 89 92
108 100 112 114 100 102 102 105 103 105
112 99 127 116 118 107 109 117 109 105

101 100 100 99 101 105 102 100 99 101
102 105 102 102 105 107 106 105 102 103
98 95 98 97 96 97 96 94 97 98
104 134 105 106 103 103 105 106 114 104
130 155 104 76 106 79 90 180 106 76
96 107 96 96 97 97 101 96 92 92

20.1 45.2 31.9 26.0 29.2 10.7 42.5 34.9 23.2

99 97 100 122 110 136 108 94 102 109

104 98 99 92 100 102 100 108 102 99
108 93 95 91 100 102 103 126 103 101
98 98 98 94 100 108 102 102 105 101
107 100 97 97 100 116 100 111 99 100
106 96 92 88 94 103 102 124 103 100
103 104 99 95 98 106 99 94 106 99
103 107 95 90 103 92 100 114 99 99

94.8 110.6 88.2 118.5 78.7 85.4 104.7 111.0 161.1 94.3
99 80 89 82 90 96 62 104 81 86
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Domestic Ref
Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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R098 UR081 E040 H073 R010 UR044 R011 H100 H089 R012

4.00 3.17 4.33 3.67 3.33 3.17 3.50 3.50 3.33 3.50
130.7 130.9 130.1 131.4 113.9 129.0 117.5 125.9 122.0 114.6
34.0 32.5 45.5 36.5 42.0 35.5 38.0 26.5 39.5 35.5
31.0 27.0 31.0 28.5 28.0 27.0 27.5 37.0 36.5 34.0
0.711 0.754 0.284 0.623 0.782 0.375 0.774 0.641 0.489 0.759

6.48 6.49 6.49 6.50 5.97 6.47 5.96 6.66 6.51 5.97
5.59 5.56 5.61 5.61 5.03 5.50 4.93 5.79 5.54 5.07
5.58 5.56 5.64 5.59 4.99 5.50 4.99 5.88 5.53 5.03
73 75 81 81 78 87 99 83 84 70
74 77 73 83 99 91 100 87 85 91

16.9 3.8 7.2 4.0 7.8 <0.5 7.8 1.9 10.1 <0.5

100 99 104 95 94 98 95 104 100 101
96 96 100 88 64 88 82 99 104 95
96 99 97 90 93 102 86 90 100 91
95 85 87 79 59 86 72 77 92 81
104 100 107 105 101 97 110 116 100 110
102 113 115 112 108 102 114 129 113 117

99 99 100 97 99 99 98 98 100 100
101 104 106 100 99 100 97 93 99 103
98 95 94 97 100 98 101 106 101 97
109 103 106 102 101 118 102 97 102 105
96 134 188 279 100 103 97 90 112 96
101 95 96 99 97 95 94 106 96 94

59.3 41.8 52.2 38.3 29.5 43.2 25.3 21.9 20.2 36.8

103 115 108 89 94 102 83 98 96 98

98 100 100 102 100 100 98 103 102 101
89 98 99 106 102 96 95 114 107 100
99 107 103 100 100 103 95 97 93 99
100 94 99 102 103 98 101 106 111 100
104 96 103 100 108 99 99 106 122 100
97 101 101 102 91 105 89 106 95 98
90 98 101 108 100 97 92 98 95 97

110.0 95.0 100.5 107.0 82.0 154.1 78.8 82.1 110.2 104.9
77 85 87 97 44 115 87 60 92 61
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Domestic Ref
Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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R013 E086 UR078 UR083 A003 R014 R015 A037 H006 R016

3.33 3.50 2.67 3.50 3.67 3.00 3.67 3.67 3.67 2.50
127.8 130.8 139.7 110.8 110.2 115.9 123.9 138.3 122.1 110.5
31.0 49.5 29.5 30.0 35.0 40.0 67.5 42.5 30.0 54.0
35.5 32.0 27.0 33.5 25.0 43.0 30.5 25.5 25.0 28.5
0.667 0.666 0.633 0.730 0.920 0.557 0.785 0.620 0.371

6.51 6.48 6.49 5.97 6.52 6.50 5.99 6.49 6.50 5.97
5.61 5.58 5.54 5.22 5.67 5.54 5.10 5.52 5.68 5.09
5.62 5.61 5.52 4.97 5.69 5.55 5.03 5.50 5.66 5.01
70 83 79 47 66 83 64 84 70 66
67 72 85 105 58 81 92 90 70 95

15.4 <0.5 4.9 <0.5 <0.5 14.7 <0.5 <0.5 <0.5 5.0

95 98 105 86 92 91 102 102 100 92
102 98 108 53 73 79 107 107 85 72
98 92 97 81 85 99 87 87 104 91
92 81 99 38 65 74 84 84 86 66
96 107 108 106 109 92 117 117 96 101
111 120 109 138 112 107 126 126 99 109

100 99 101 100 92 98 99 98 102 98
100 102 104 96 95 101 101 103 102 96
100 97 97 104 97 97 98 95 100 102
110 100 103 103 98 106 105 108 101 108
117 158 225 117 116 101 102 95 93 98
96 92 98 96 96 98 95 100 96 96

32.1 30.9 19.9 28.8 76.5 54.2 17.2 35.3 48.4 48.1

100 111 113 99 101 90 102 115 108 95

103 98 103 98 92 101 103 98 99 99
100 97 102 83 93 100 103 104 93 94
98 97 109 99 94 98 100 102 102 98
106 100 95 100 100 103 100 97 95 99
111 93 101 101 94 105 101 95 99 97
97 97 115 103 96 103 100 110 100 98
100 96 94 94 90 97 96 103 88 96

91.4 117.3 136.2 120.1 88.8 93.3 98.0 88.6 106.6 82.0
88 88 91 86 92 72 24 100 39 35
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Domestic Ref
Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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H107 H007 R017 C008 R118 E082 R116 H109 H108 C009

3.33 3.17 4.33 2.83 3.33 4.00 3.17 2.50 3.33 3.50
127.8 119.4 126.5 118.2 114.2 124.4 121.8 128.5 125.9 109.6
35.0 34.5 34.0 33.5 40.5 40.5 33.5 29.0 30.0 26.0
31.0 33.5 30.5 27.5 37.0 33.0 32.5 33.0 31.0 35.0
0.528 0.356 0.609 0.442 0.730 0.492 0.789 0.653 0.588 0.843

6.64 6.51 6.45 6.68 6.24 6.44 6.50 6.65 6.67 6.66
5.80 5.69 5.61 5.66 5.65 5.51 5.60 5.79 5.83 5.66
5.86 5.72 5.55 5.71 5.59 5.52 5.54 5.92 5.95 5.70
81 69 77 119 55 98 72 82 75 117
93 61 77 139 65 89 82 79 74 142

4.0 <0.5 8.3 6.4 18.4 1.3 22.0 9.9 <0.5 <0.5

104 97 97 100 86 101 92 102 106 97
98 92 106 99 47 100 77 102 112 81
92 95 97 97 85 98 89 94 98 92
92 91 88 96 47 91 62 87 92 76
113 102 100 103 101 102 103 109 108 106
107 100 121 103 100 110 124 117 122 107

101 103 102 101 99 101 98 101 101 101
102 104 102 104 89 106 90 101 101 102
99 99 100 97 111 94 109 100 101 99
103 98 118 102 90 105 100 104 107 101
112 80 147 91 61 111 83 132 103 96
99 96 102 100 99 91 104 99 98 100

34.7 40.9 19.2 36.9 25.3 22.3 18.1 20.6

106 119 94 109 102 109 92 108 112 108

102 100 105 99 103 98 104 102 103 96
104 88 98 92 99 98 95 109 108 93
99 104 103 96 107 100 112 99 100 97
103 97 102 103 98 99 93 104 103 98
99 106 108 101 100 93 96 95 103 92
102 103 100 109 91 90 93 113 107 107
102 92 102 99 113 100 114 103 100 97

79.6 116.5 90.4 101.9 78.9 82.9 78.6 97.0 85.7 113.6
102 105 7 95 69 94 74 81 92 57
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Comprehensive Summary
Alpha1 (%)
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Domestic Ref
Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]

Be
to

ni
ca

 (=
St

ac
hy

s)
 o

ffi

Be
tu

la
 p

en
du

la

Bi
gh

ea
d 

at
ra

ct
yl

od
es

Bo
ra

go
 o

ffi
ci

na
lis

bo
rn

yl
-a

ce
ta

t/B
or

ne
ol

Br
as

si
ca

 n
ig

ra

Br
yo

ni
a 

di
oi

ca

Bu
xu

s 
se

m
pe

rv
ire

ns

C
al

am
in

th
a 

cl
in

op
iu

m

C
al

en
du

la
 a

rv
en

si
s

H008 H110 A004 UR046 C010 E052 E079 R018 A005 H009

3.17 3.83 3.83 3.33 3.33 3.17 3.83 4.83 4.33 2.83
123.0 119.8 137.4 128.9 112.9 129.0 120.2 121.7 121.5 129.2
34.0 38.0 29.5 38.5 33.5 37.0 41.0 50.5 40.5 42.0
23.0 32.5 33.0 23.0 36.5 35.5 33.5 38.0 26.0 28.5
0.557 0.576 0.568 0.300 0.561 0.578 0.674 0.725 0.303 0.566

6.61 6.64 6.48 6.49 6.63 6.50 6.51 5.93 6.49 6.64
5.59 5.76 5.54 5.58 5.67 5.64 5.67 5.02 5.66 5.70
5.67 5.90 5.52 5.55 5.73 5.69 5.70 4.95 5.68 5.76
81 90 92 71 112 75 70 78 68 62
73 84 91 80 130 65 63 109 59 59

<0.5 5.9 <0.5 2.2 5.1 7.9 <0.5 0.7 <0.5 <0.5

98 99 102 94 96 100 104 96 99 100
86 75 110 90 93 93 104 98 92 96
98 93 100 103 96 91 93 90 86 103
86 65 100 92 79 82 84 85 82 83
100 106 102 91 100 111 112 106 115 97
101 116 110 97 119 114 125 114 112 117

102 97 101 101 100 103 102 100 101 103
105 96 106 103 101 102 104 103 100 102
97 101 96 98 99 101 98 96 101 101
104 103 107 111 97 102 105 111 105 102
65 141 130 119 82 343 140 118 46 86
96 98 105 100 96 95 93 96 92 98

49.9 37.3 10.3 23.2 34.8 18.9 41.0 29.2 38.3

120 106 105 105 105 110 108 92 101 102

100 100 101 103 94 99 100 100 97 102
97 106 104 99 88 93 98 97 92 107

105 100 108 107 100 97 97 101 101 104
95 100 95 98 94 103 103 97 97 100
100 97 95 105 87 95 100 96 96 106
100 109 116 102 100 110 110 100 99 100
95 98 107 98 99 104 92 96 98 103

124.3 85.9 141.3 117.2 129.5 118.5 73.7 93.0 133.0 98.8
96 74 97 88 104 97 98 94 102 69
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Comprehensive Summary
Alpha1 (%)
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Domestic Ref
Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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H010 E135 R104 A006 A007 A008 A009 E145 C011 UR003

3.83 4.00 3.67 4.17 3.83 3.00 3.17 3.33 3.00 3.50
127.1 122.3 136.0 126.3 133.5 114.2 119.5 126.9 116.6 123.9
24.0 37.0 35.0 32.5 42.0 42.5 40.0 37.5 30.5 48.5
21.5 32.0 24.5 23.0 27.0 33.0 32.5 30.0 36.0 30.5
0.604 0.656 0.629 0.192 0.806 0.716 0.348 0.757 0.686 0.752

6.62 6.49 6.47 6.49 6.49 6.53 6.52 6.53 6.60 5.97
5.60 5.68 5.58 5.63 5.67 5.70 5.68 5.71 5.49 5.08
5.58 5.63 5.52 5.60 5.66 5.66 5.62 5.64 5.49 5.01
80 85 84 74 66 81 85 78 98 68
92 84 83 74 63 78 85 82 95 96

<0.5 <0.5 9.5 2.2 6.8 1.6 10.2 <0.5 10.6 2.1

100 97 97 99 101 96 97 99 102 96
99 81 107 99 98 81 96 91 93 93
96 87 95 97 90 87 90 89 95 90
81 73 94 77 80 72 78 76 88 84
103 112 102 102 112 110 107 110 107 106
122 111 114 129 123 112 123 120 106 111

105 98 101 100 101 98 100 100 100 98
105 97 103 100 99 94 101 105 100 100
99 100 98 100 102 103 98 94 99 98
103 106 143 104 100 109 104 107 100 116
97 69 136 118 132 102 139 161 106 88
97 95 107 88 88 92 89 98 100 97

39.0 34.8 16.1 21.0 24.6 35.8 25.2 44.7 49.2

97 97 103 102 102 102 101 99 97 96

103 106 104 97 98 98 98 107 95 98
106 108 114 92 98 101 97 126 93 92
103 98 99 103 101 97 99 97 98 97
104 113 106 95 98 102 100 117 98 100
103 123 111 92 96 102 98 131 92 99
100 101 98 95 97 100 97 103 106 95
107 112 97 102 102 95 99 108 97 97

107.7 97.3 104.0 93.4 132.3 144.4 126.1 142.4 114.3 99.8
63 102 45 73 84 96 86 65 84 116
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Comprehensive Summary
Alpha1 (%)
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cum. gas [ml]
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 @ 16h

compression  @ 16h
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 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
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40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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UR047 A044 E096 H111 UR048 E126 C012 A010 UR125 E146

3.50 2.33 3.67 3.17 2.83 3.83 3.33 2.83 3.67 2.83
122.4 126.1 127.7 121.8 128.4 126.7 109.8 114.0 114.9 117.9
36.0 37.5 38.5 28.0 33.0 30.5 24.0 40.0 39.0 40.0
22.0 34.5 28.5 29.0 30.0 34.0 33.5 35.0 23.5 33.0
0.444 0.394 0.679 0.789 0.709 0.691 0.760 0.696 0.831 0.576

6.49 6.51 6.47 6.63 6.48 6.46 6.65 6.55 6.45 6.51
5.54 5.53 5.61 5.74 5.57 5.61 5.78 5.67 5.62 5.70
5.55 5.51 5.61 5.86 5.54 5.59 5.85 5.63 5.52 5.62
79 83 76 94 87 77 85 87 74 79
79 90 71 92 79 75 95 85 82 85

2.6 2.0 5.5 0.7 0.6 <0.5 <0.5 9.6 2.6 3.0

94 99 99 96 95 99 97 89 82 99
90 91 99 92 95 106 69 66 68 88
92 90 92 88 105 93 90 88 84 89
85 74 88 85 87 91 52 60 62 75
102 110 108 109 90 106 108 101 98 111
106 124 112 108 108 117 134 110 111 117

99 98 100 98 101 102 96 96 94 98
102 99 102 100 101 104 93 96 89 95
97 99 98 98 100 99 104 99 106 103
106 94 102 104 100 106 95 97 107 98
88 163 141 133 91 98 61 87 111 117
94 102 99 99 98 94 100 95 112 103

31.1 32.3 37.4 40.5 50.7 23.1 48.3 28.2 32.6

106 111 70 - 92 109 104 98 62 99 88 101

103 97 98 102 102 108 75 96 99 109
115 100 97 - 107 106 99 124 64 89 92 118
108 101 97 99 102 95 62 95 97 103
96 97 101 103 100 120 122 102 103 112
101 95 91 99 102 117 92 100 106 129
98 105 99 107 99 99 72 102 90 94
100 97 106 100 102 112 55 92 93 110

121.1 77.7 86.7 109.1 116.2 112.2 124.9 126.2 92.0 130.9
66 85 84 106 92 81 91 83 15 61
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Comprehensive Summary
Alpha1 (%)
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viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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UR098 H082 E158 E023 H080 E054 UR110 UR100 H011 UR005

3.83 2.67 2.83 4.67 4.17 3.67 3.33 3.00 2.67 3.33
131.3 130.2 119.4 133.9 129.8 133.4 122.6 118.3 121.5 130.0
30.5 38.5 40.0 48.0 30.5 26.0 38.0 37.5 35.5 50.5
24.5 34.5 30.5 33.0 31.5 33.0 27.0 32.0 26.0 31.0
0.786 0.746 0.787 0.665 0.571 0.727 0.774 0.484 0.659 0.472

6.51 6.66 6.54 6.51 6.65 6.49 6.44 6.53 6.60 5.98
5.52 5.70 5.67 5.58 5.85 5.59 5.57 5.55 5.58 5.04
5.51 5.79 5.64 5.60 5.97 5.60 5.49 5.54 5.60 4.96
83 107 87 88 71 85 84 79 82 76
90 113 81 81 68 81 89 83 89 109

6.6 16.5 0.5 2.6 8.6 5.3 11.5 <0.5 <0.5 <0.5

101 101 99 106 94 104 86 98 103 94
97 98 92 97 79 98 70 101 100 84
101 88 88 97 92 88 84 96 99 87
90 85 76 84 80 87 68 87 94 71
99 114 113 109 102 118 103 102 104 108
108 116 122 115 99 113 103 117 107 118

100 100 99 100 98 100 95 100 107 98
104 102 103 106 99 104 84 101 106 98
96 97 96 95 99 97 113 99 100 100
120 101 106 103 99 104 121 120 107 105
140 87 119 122 83 144 135 184 126 81
100 96 95 96 97 99 114 96 99 97

32.6 28.9 44.3 31.5 51.2 20.6 31.8 34.3 15.9 39.0

119 101 87 106 98 113 83 109 91 87

100 103 105 105 100 102 98 103 102 100
92 104 118 110 96 100 93 97 97 99

103 98 98 102 98 102 89 110 99 99
98 106 113 104 103 104 112 94 104 102
97 110 122 109 103 107 105 97 108 104
106 98 97 129 95 91 90 101 104 95
109 100 109 112 101 96 101 109 102 101

104.4 84.3 97.5 91.2 97.3 86.5 66.3 91.2 97.9 79.4
65 76 92 59 48 92 55 96 96 121
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Comprehensive Summary
Alpha1 (%)
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viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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H012 UR004 UR113 H013 R020 C013 C014 UR007 E148 R021

2.67 3.00 3.33 3.83 2.17 2.17 3.50 3.33 2.83 3.17
121.4 127.7 134.2 120.0 126.6 118.9 116.3 130.0 113.9 113.6
31.0 44.0 32.0 27.5 44.0 32.5 28.0 32.5 40.0 36.5
25.5 36.5 29.0 26.0 35.0 33.5 35.0 35.0 26.0 32.0
0.355 0.714 0.399 0.860 0.319 0.707 0.493 0.567 0.412 0.865

6.65 5.98 6.51 6.59 5.96 6.51 6.68 5.98 6.52 5.96
5.65 5.01 5.61 5.62 5.00 5.45 5.64 5.00 5.72 5.01
5.68 4.99 5.55 5.86 5.02 5.48 5.72 4.99 5.63 4.97
71 81 79 76 83 107 123 85 77 81
72 100 79 44 93 96 138 100 84 105

<0.5 0.7 1.9 <0.5 5.7 9.2 <0.5 <0.5 23.0 <0.5

102 99 95 93 96 105 100 104 93 88
106 85 80 87 96 101 76 106 67 71
107 90 95 95 87 94 94 91 79 81
91 73 84 83 77 91 58 90 53 61
96 110 100 98 111 112 107 114 117 109
117 116 96 105 125 111 132 117 126 117

105 98 98 101 100 100 100 101 95 98
105 98 102 103 103 100 101 102 87 96
99 100 96 97 97 101 99 98 110 102
103 101 117 101 106 100 104 124 94 102
76 75 130 79 105 92 84 86 86 101
97 96 101 97 95 100 99 99 100 95

14.7 43.3 51.1 54.7 31.6 31.2 30.8 29.9

103 89 87 94 104 94 100 95 101 94

101 98 97 99 100 99 97 101 107 99
91 117 97 93 98 95 101 105 108 91

101 98 92 100 100 98 94 99 103 102
101 101 105 103 98 99 102 103 108 96
106 101 104 107 96 97 99 103 124 95
102 103 92 100 100 95 114 99 96 96
102 100 88 98 96 97 91 107 95 96

114.5 104.7 98.6 122.2 101.3 85.0 98.2 91.2 44.1 87.2
76 113 94 96 82 85 84 101 21 26
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Comprehensive Summary
Alpha1 (%)
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viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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C015 C016 C017 UR138 H102 E132 E094 H112 A019 A011

3.50 2.67 3.33 2.33 2.83 4.67 3.33 3.67 2.83 3.17
114.4 116.5 120.9 152.2 124.9 132.7 132.5 128.2 125.8 126.5
34.5 35.0 42.5 35.0 35.5 36.0 36.5 29.5 37.5 35.0
36.5 31.0 30.5 29.5 31.5 22.0 33.5 32.5 30.5 35.0
0.848 0.540 0.443 0.657 0.407 0.409 0.293 0.626 0.562 0.500

6.65 6.64 6.66 6.47 6.67 6.47 6.51 6.67 6.51 6.50
5.72 5.65 5.75 5.50 5.83 5.58 5.66 5.77 5.72 5.72
5.80 5.79 5.80 5.47 5.93 5.59 5.67 5.90 5.63 5.70
101 120 93 102 75 84 68 88 76 75
110 111 110 95 77 75 61 84 83 69

<0.5 <0.5 1.3 26.2 7.1 2.4 1.3 2.6 10.7 7.5

100 99 101 104 98 101 100 99 96 103
79 83 86 115 98 103 100 100 84 109
97 98 99 106 89 91 98 91 91 93
70 73 80 110 75 92 83 90 71 90
103 101 102 98 111 112 101 109 105 110
112 114 106 104 130 112 120 111 117 120

100 100 97 101 99 102 102 100 99 101
100 103 96 109 104 106 104 102 99 103
100 97 101 93 96 96 97 97 100 99
102 104 97 125 104 108 102 104 97 103
119 81 75 147 111 159 107 102 109 88
101 99 94 102 100 95 98 97 96 96

21.2 41.3 28.7 31.3 35.4 32.4 20.1

110 119 111 99 95 103 97 105 101 90

95 97 94 103 101 106 97 106 96 99
107 102 107 97 100 93 92 110 117 94
94 97 90 105 94 104 98 105 99 98
101 99 105 99 108 107 99 102 99 103
95 94 97 103 102 115 90 110 97 103
100 106 106 100 107 103 101 94 99 109
96 98 96 107 97 115 100 105 100 96

117.2 144.7 124.5 82.1 98.7 84.1 112.0 97.5 106.5 121.2
98 101 98 73 26 95 97 77 61 101
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Comprehensive Summary
Alpha1 (%)
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compression  @ 16h

 @1h
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 @ 48 h
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 @ 48 h

lactic acid [μM]  @ 48 h

10
40
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Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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R022 R024 C018 A020 A012 A013 R102 E156 UR123 UR134

4.33 2.83 4.00 2.83 3.17 3.33 3.67 2.83 3.83 3.17
121.1 120.1 112.2 134.0 115.4 127.6 132.7 120.1 129.9 133.0
52.5 36.5 33.5 35.0 35.0 27.5 35.0 35.0 29.5 37.0
34.0 32.0 33.0 36.0 36.0 38.0 22.5 38.5 33.0 33.0
0.618 0.750 0.620 0.501 0.619 0.344 0.560 0.542 0.595 0.838

5.94 5.92 6.54 6.50 6.53 6.48 6.45 6.56 6.48 6.47
5.00 5.07 5.45 5.61 5.72 5.62 5.58 5.74 5.65 5.64
4.96 4.99 5.46 5.53 5.75 5.59 5.53 5.72 5.60 5.60
82 68 106 103 76 98 84 73 69 72
108 99 102 108 61 92 81 67 67 67

<0.5 <0.5 20.9 14.5 10.7 12.9 9.5 4.3 <0.5 7.7

100 90 100 100 91 98 100 102 91 98
77 69 101 97 79 99 95 96 86 110
85 86 92 92 92 100 95 86 93 94
65 63 94 100 71 97 90 80 72 74
118 104 108 109 99 99 106 119 97 104
119 109 107 98 112 101 106 120 120 149

99 98 100 100 99 99 101 100 99 102
91 97 98 103 98 104 102 102 98 103
109 101 102 97 101 95 99 97 102 99
96 106 98 101 97 101 113 105 102 98
113 115 71 106 117 101 84 159 105 121
100 94 100 99 95 99 99 97 108 101

12.4 39.7 57.9 62.8 25.2 16.6 39.0 47.0 37.5

93 75 101 105 96 99 96 103 87 90

104 101 99 97 94 94 105 104 99 98
91 97 102 96 99 98 108 101 95 97

106 98 96 100 94 98 102 99 92 89
99 103 101 97 101 97 105 111 109 111
108 107 103 94 94 90 112 123 111 110
96 101 101 99 102 106 93 100 89 96
96 97 82 98 95 102 103 108 89 90

78.4 79.1 134.8 89.5 144.6 157.2 98.8 156.6 108.2 113.1
27 83 97 94 77 82 81 95 93 102
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Comprehensive Summary
Alpha1 (%)
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Domestic Ref
Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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UR050 UR103 C019 H079 UR135 E112 E043 E016 H088 E162

3.00 3.17 2.33 3.83 3.00 3.67 4.00 3.50 3.33 3.17
127.1 130.9 112.1 121.4 124.4 126.8 133.2 128.0 119.0 115.7
28.0 29.5 37.5 34.5 34.0 38.5 37.5 39.5 38.5 45.0
25.5 24.5 28.5 38.5 35.5 30.5 31.0 27.0 33.0 31.5
0.545 0.444 0.811 0.559 0.669 0.693 0.452 0.692 0.649 0.651

6.51 6.53 6.52 6.67 6.49 6.47 6.50 6.47 6.51 6.58
5.48 5.53 5.45 5.79 5.49 5.61 5.62 5.58 5.65 5.75
5.51 5.52 5.48 5.86 5.51 5.61 5.64 5.56 5.59 5.69
93 97 107 84 94 76 78 85 64 72
90 85 97 95 88 72 74 90 73 73

18.6 13.5 8.6 12.5 13.2 <0.5 5.3 7.2 14.4 10.7

98 98 99 96 103 99 101 102 87 101
96 89 99 87 108 105 100 96 48 104
99 99 89 87 104 89 94 93 84 94
88 94 91 65 93 86 87 78 62 73
100 98 112 111 99 111 107 110 105 108
110 95 108 133 116 122 114 122 78 142

101 99 100 99 101 99 100 99 96 105
101 101 98 97 105 103 106 100 90 102
100 98 102 102 96 97 94 99 107 102
104 131 98 101 120 103 107 118 92 103
110 176 78 89 99 99 141 140 118 72
98 100 101 98 107 96 93 96 97 94

42.5 59.7 31.0 32.3 41.6 26.6 26.6 33.0 21.3

103 117 103 90 91 96 109 97 90 101

103 104 98 102 102 107 101 100 96 109
105 97 93 89 87 98 94 124 115 95
101 108 94 104 98 103 100 100 89 100
103 96 103 99 105 108 101 101 109 116
106 100 111 104 108 120 106 111 108 133
103 96 106 93 92 95 98 91 95 93
101 112 73 101 101 109 101 101 92 107

117.3 114.6 102.0 74.1 84.2 98.6 80.3 89.3 95.5 92.6
85 93 104 75 80 100 98 88 5 94
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Comprehensive Summary
Alpha1 (%)
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Domestic Ref
Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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D
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E115 C020 C021 C033 H098 R026 E129 UR105 E105 R106

3.17 3.00 3.17 3.33 3.50 2.83 3.67 2.67 3.83 3.67
133.6 113.0 118.8 124.2 130.5 122.3 136.4 154.8 130.8 135.2
44.5 35.0 40.0 28.0 39.0 47.0 31.5 29.5 33.0 35.5
30.0 32.5 36.0 31.5 35.0 30.5 33.0 30.0 26.0 31.5
0.118 0.755 0.731 0.828 0.700 0.886 0.678 0.536 0.964 0.628

6.47 6.50 6.65 6.70 6.49 5.94 6.46 6.45 6.49 6.45
5.56 5.50 5.64 5.63 5.56 5.10 5.59 5.49 5.71 5.60
5.58 5.51 5.75 5.72 5.54 5.02 5.57 5.47 5.70 5.52
88 94 122 126 79 64 81 104 58 79
78 90 126 137 83 93 80 95 56 83

<0.5 9.9 0.6 14.2 10.3 5.0 0.5 12.8 <0.5 9.5

98 99 98 96 103 101 100 103 102 101
105 101 100 100 103 99 110 111 107 108
98 91 94 91 90 98 91 105 96 100
90 85 92 93 95 94 85 116 85 101
100 110 104 105 114 103 110 98 106 101
118 118 108 107 108 106 130 96 127 107

101 101 99 100 101 99 102 102 101 101
104 95 98 99 106 101 106 110 106 103
97 106 101 100 94 98 95 92 96 98
103 97 100 99 102 113 108 139 100 113
123 94 73 121 96 101 82 225 132 90
94 98 97 105 98 95 100 106 96 99

26.7 43.1 26.9 20.9 11.9 22.6 15.6

107 104 95 95 101 81 94 118 97 101

106 98 99 98 102 102 109 106 102 102
102 96 109 105 124 106 103 94 87 111
106 100 97 98 98 100 104 114 103 108
106 97 102 99 105 102 110 94 99 95
122 93 99 94 102 103 119 99 96 102
100 102 96 98 97 100 103 102 95 97
114 97 102 102 98 102 123 115 104 92

86.6 76.2 108.7 90.4 101.3 89.6 86.1 95.4 95.8 103.5
98 94 91 109 82 79 70 81 100 73
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Comprehensive Summary
Alpha1 (%)
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Domestic Ref
Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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R027 H014 H015 UR107 H016 UR086 A014 UR009 H017 E015

3.50 3.50 2.83 3.67 3.00 5.00 2.67 4.00 3.17 2.83
116.2 114.9 120.7 140.1 111.3 113.1 118.6 125.2 133.2 112.0
54.5 32.5 31.0 30.0 35.0 45.0 32.5 35.0 46.0 32.5
35.0 24.5 30.0 26.5 28.5 30.0 31.0 23.5 26.5 23.5
0.532 0.712 0.389 0.655 0.644 0.833 0.692 0.409 0.506 0.499

5.95 6.62 6.61 6.50 6.61 5.98 6.51 5.94 6.62 6.51
5.12 5.60 5.88 5.57 5.60 4.98 5.68 5.06 5.64 5.64
5.02 5.66 5.71 5.50 5.62 4.99 5.64 4.97 5.69 5.67
61 80 37 87 79 88 84 72 72 75
91 76 66 88 85 100 80 104 71 69

5.0 <0.5 16.3 10.9 17.0 3.6 3.2 <0.5 7.1 5.4

89 97 99 99 92 93 92 104 103 96
62 104 97 93 87 84 70 104 112 65
88 97 96 97 91 85 86 92 97 84
67 92 85 102 79 68 67 92 103 55
101 100 104 102 101 110 107 113 106 114
93 113 115 91 111 124 105 113 109 118

99 104 104 100 100 97 97 101 105 98
94 104 101 103 88 91 96 106 108 92
105 99 102 97 114 107 101 95 97 106
104 112 102 129 91 97 96 131 103 99
106 100 53 207 53 92 130 87 55 110
97 95 100 100 111 98 97 97 95 95

44.9 31.6 32.5 59.8 35.7 15.0 44.5 40.4 37.6 36.5

78 109 106 106 97 102 94 88 109 95

96 105 103 103 98 99 92 102 100 101
89 99 94 89 88 101 96 99 97 117
98 112 101 109 107 101 93 99 109 98
98 96 105 95 92 98 100 104 96 103
92 103 111 97 89 100 90 106 100 122
102 102 108 108 102 90 102 95 102 88
98 114 104 112 103 95 98 102 107 87

80.0 107.3 117.2 177.3 63.8 75.6 142.4 115.0 90.6 102.2
16 85 86 85 80 70 96 117 103 73
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Comprehensive Summary
Alpha1 (%)
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Domestic Ref
Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]

Er
ic

a 
au

st
ra

lis

Er
ic

a 
ci

ne
re

a

Er
yn

gi
um

 c
am

pe
st

re

eu
ca

ly
pt

ol

Eu
ca

ly
pt

us
 g

lo
bu

lu
s

Eu
co

m
m

ia
 u

lm
oi

de
s

Eu
ge

ni
a 

ca
ry

op
hy

lla
ta

eu
ge

no
l

eu
ge

no
l m

et
hy

le
th

er

Eu
ho

rb
ia

 h
el

io
sc

op
ia

E007 E134 E110 C022 UR052 A015 A016 C023 C024 E090

3.17 3.33 3.83 4.33 3.17 2.67 3.83 4.00 3.83 3.50
104.4 120.3 128.4 117.8 113.2 106.4 122.6 113.0 126.0 130.0
38.5 44.0 42.0 35.0 37.5 45.0 33.5 33.5 40.0 26.5
28.0 29.5 23.5 29.0 26.5 39.0 36.0 36.0 36.0 29.5
0.747 0.764 0.503 0.496 0.506 0.526 0.675 0.766 0.903 0.774

6.50 6.49 6.48 6.60 5.97 6.54 6.52 6.62 6.71 6.48
5.65 5.62 5.64 5.64 5.00 5.79 5.66 5.66 5.67 5.63
5.73 5.63 5.66 5.70 4.98 5.75 5.72 5.75 5.75 5.64
72 76 71 120 83 64 61 117 115 74
58 68 63 140 104 62 51 125 127 66

7.4 <0.5 5.7 <0.5 <0.5 5.4 32.3 <0.5 <0.5 <0.5

90 92 99 100 92 88 103 100 96
64 74 104 101 67 59 91 91 90
90 84 96 97 85 86 97 102 85
63 68 90 93 58 56 82 80 79
100 109 103 103 109 102 106 98 113
102 109 116 108 115 106 110 114 113

95 98 102 100 97 94 98 99 99 98
94 98 105 98 93 94 91 98 100 102
102 99 97 102 104 101 108 101 99 96
103 103 102 96 105 94 92 96 97 99
125 63 128 74 67 108 93 75 59 137
97 96 97 102 94 96 92 100 100 96

44.2 35.7 33.4 33.7 68.0 24.7 43.7

96 99 101 100 88 92 93 94 103 90

100 106 107 99 99 92 100 93 94 95
122 97 96 93 97 88 94 104 103 101
99 100 101 98 98 90 104 90 94 97
101 113 111 101 102 102 102 103 101 99
100 126 120 98 103 91 110 93 91 91
111 99 100 103 97 99 98 87 91 97
110 109 119 97 95 95 104 94 99 94

84.4 119.0 90.5 112.3 121.4 129.9 102.5 129.7 109.7 84.1
96 99 90 92 82 93 2 102 99 89
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Comprehensive Summary
Alpha1 (%)
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Domestic Ref
Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]

Eu
on

ym
us

 a
la

tu
s

Eu
on

ym
us

 e
ur

op
ea

ns

Eu
pa

to
riu

m
 c

an
na

bi
nu

m

Eu
ph

or
bi

a 
cy

pa
ris

si
as

Eu
ph

or
bi

a 
hy

be
rn

a

Eu
ph

or
bi

a 
la

th
yr

is

Fa
go

py
ru

m
 e

sc
ul

en
tu

m

Fa
gu

s 
pu

rp
ur

ea

Fa
gu

s 
sy

lv
at

ic
a

Fe
ru

la
 n

ud
ifl

or
a

R029 R030 R031 H019 E021 UR077 H096 H020 R032 E100

3.17 4.00 3.67 3.00 3.33 3.17 3.17 4.33 3.17 3.83
120.0 129.5 126.6 127.6 130.4 119.9 124.8 120.7 115.4 134.8
39.0 47.5 42.0 34.0 41.0 47.5 39.0 35.0 33.0 46.5
41.5 30.0 27.0 22.0 33.0 28.5 38.5 23.0 33.0 33.0
0.476 0.589 0.739 0.759 0.762 0.402 0.738 0.674 0.665 0.564

5.98 5.97 5.97 6.62 6.49 5.99 6.52 6.62 5.96 6.49
4.91 5.06 5.13 5.59 5.58 5.12 5.64 5.63 5.03 5.62
4.96 5.00 5.01 5.59 5.56 5.03 5.63 5.69 4.97 5.64
105 72 60 82 87 61 66 73 77 75
109 98 95 92 90 92 66 70 105 67

5.0 5.7 1.4 9.2 3.9 <0.5 16.9 10.7 3.6 0.6

94 101 103 102 101 102 99 96 89 102
81 94 109 107 105 107 87 73 69 101
92 100 95 99 92 90 104 96 87 94
87 91 92 86 88 85 83 76 70 86
102 101 108 103 110 113 95 100 102 109
94 104 118 124 119 126 105 96 98 116

100 102 100 104 100 101 98 101 98 101
100 101 102 107 100 104 99 101 94 106
100 100 97 96 100 98 99 99 104 96
105 104 110 106 125 115 99 98 105 101
114 112 60 80 109 183 111 47 72 108
97 100 96 94 98 93 97 96 97 100

28.0 21.7 16.2 28.9 19.0 25.6 44.0 43.9 45.5 26.5

86 88 91 105 103 111 95 108 84 97

104 100 101 98 102 101 102 96 99 101
97 87 107 95 106 82 90 95 98 124

104 98 101 107 101 107 93 102 101 102
101 103 100 94 102 95 109 96 98 97
106 102 101 93 104 96 113 92 97 89
96 106 101 103 140 116 98 103 101 102
100 100 100 105 112 105 100 101 97 106

70.9 94.1 83.7 125.2 111.6 112.2 100.7 98.7 68.2 92.4
89 131 96 99 71 84 72 91 141 95
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Comprehensive Summary
Alpha1 (%)
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Domestic Ref
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viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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E025 E163 H021 R033 UR054 UR120 R034 R035 A017 UR010

4.33 3.17 3.67 3.67 2.83 3.00 4.17 3.33 3.00 3.67
135.7 123.5 111.5 124.9 112.2 125.9 117.9 124.9 113.3 115.0
33.0 47.5 35.5 29.0 51.5 30.0 60.0 40.0 35.0 40.0
34.5 31.0 21.0 34.5 33.5 29.0 36.0 33.0 30.0 29.0
0.502 0.726 0.765 0.480 0.653 0.911 0.864 0.561 0.543 0.825

6.51 6.52 6.62 5.93 5.95 6.54 5.95 5.95 6.55 5.97
5.63 5.70 5.65 5.00 5.02 5.52 5.01 4.95 5.73 5.20
5.64 5.64 5.72 4.98 4.97 5.53 4.97 4.98 5.73 4.97
77 81 70 82 79 85 81 95 74 49
73 81 65 103 104 86 106 103 65 106

5.3 0.5 8.5 4.3 0.7 <0.5 2.2 <0.5 11.8 <0.5

103 104 91 97 105 100 104 101 93 84
100 110 71 79 111 109 98 99 73 66
94 94 95 91 94 98 96 97 83 82
88 92 63 79 87 97 86 97 61 51
109 111 95 106 111 102 108 104 111 103
114 120 112 100 128 112 113 102 120 129

98 105 101 98 101 102 100 99 95 99
103 106 95 93 103 104 102 101 93 97
95 98 107 105 98 97 98 98 102 103
104 106 97 103 124 117 108 104 93 98
118 101 64 81 105 189 75 63 110 90
99 96 98 101 93 106 99 98 96 95

64.3 18.9 33.5 26.8 27.4 22.7 21.8 28.9 62.1 30.2

100 105 108 87 98 87 94 97 97 91

106 111 96 100 103 103 101 100 94 102
93 85 101 101 99 88 95 98 124 98

100 102 104 101 102 88 99 100 92 95
107 115 97 99 102 121 102 100 103 109
103 136 89 97 110 115 100 98 97 109
107 96 102 103 105 99 105 108 100 101
103 105 106 99 94 100 100 98 95 104

83.8 126.7 90.1 74.4 160.3 135.4 87.4 85.8 137.8 117.5
88 109 100 86 94 20 79 172 96 118

20 9/29/2005



Comprehensive Summary
Alpha1 (%)
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cum. gas [ml]
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 @ 16h

compression  @ 16h
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 @ 48 h
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 @ 48 h

lactic acid [μM]  @ 48 h
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40
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40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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E149 UR055 UR011 R036 C025 R037 E044 H022 R038 C026

3.67 2.67 3.83 4.33 3.67 4.17 4.50 3.00 4.67 3.17
123.8 125.7 124.5 122.4 116.8 117.2 126.1 124.3 125.3 111.5
35.0 35.0 37.5 39.0 28.5 30.0 44.5 34.0 37.0 29.0
41.0 24.0 30.0 31.5 27.0 26.5 30.5 34.5 34.0 28.0
0.605 0.802 0.558 0.682 0.775 0.657 0.738 0.364 0.628 0.738

6.55 6.47 6.48 5.97 6.69 5.98 6.49 6.61 6.47 6.64
5.80 5.55 5.50 5.05 5.65 4.96 5.64 5.58 5.64 5.71
5.79 5.53 5.47 5.03 5.83 4.96 5.62 5.61 5.60 5.82
63 77 89 74 122 94 73 83 79 101
55 84 97 91 102 108 78 86 82 104

<0.5 11.2 1.5 6.8 22.0 <0.5 6.6 12.1 <0.5 5.8

100 100 96 97 95 92 103 99 102 100
97 94 104 83 80 80 101 88 98 83
92 102 96 95 88 95 99 95 96 96
76 86 93 76 75 80 86 89 92 71
108 98 100 103 108 98 105 104 106 104
128 110 113 109 106 100 118 99 106 116

99 100 101 99 101 99 100 101 101 98
101 103 105 97 101 99 108 102 104 101
98 97 95 102 99 100 93 99 97 97
103 105 122 106 98 105 108 97 111 97
124 73 99 79 87 72 106 54 86 79
97 91 96 99 101 98 96 96 97 100

36.6 32.3 30.6 46.4 35.6 33.9 54.0 18.3

100 98 97 89 97 93 107 103 106 72

109 101 101 100 97 101 97 95 102 87
100 92 97 94 94 90 91 82 98 100
101 100 100 96 93 102 104 102 104 87
115 102 101 105 103 100 94 93 98 102
133 104 101 106 95 104 93 87 97 82
97 113 100 104 102 101 101 104 100 82
105 101 105 95 99 96 105 102 97 97

90.7 112.4 138.0 88.0 124.6 71.3 82.0 89.1 104.2 113.9
17 85 54 95 102 145 95 91 4 92
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B
ot

an
ic

al
 N

am
e
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Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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E083 C027 R039 A018 R040 H086 R107 C028 A038 A039

4.00 3.83 2.67 3.17 2.67 3.17 2.67 3.17 2.83 3.00
129.4 124.6 111.0 128.4 129.8 117.5 131.0 118.2 130.5 119.5
31.0 31.0 50.0 35.0 28.0 29.0 37.0 31.0 40.0 37.5
29.0 37.5 35.5 26.0 29.5 37.0 30.0 34.0 31.5 31.5
0.966 0.800 0.605 0.566 0.744 0.776 0.647 0.899 0.841 0.759

6.47 6.63 6.51 6.49 6.47 6.53 6.47 6.54 6.49 6.50
5.60 5.69 5.68 5.70 5.60 5.62 5.57 5.53 5.51 5.61
5.59 5.80 5.63 5.68 5.53 5.60 5.55 5.52 5.50 5.55
78 107 71 80 79 69 86 87 87 66
76 109 76 72 82 71 77 87 90 80

2.7 8.4 <0.5 <0.5 4.9 37.3 11.8 5.9 8.7 2.7

98 100 90 99 101 98 100 102 98 97
95 93 74 85 105 84 105 90 90 75
88 98 85 93 109 98 100 89 89 86
86 84 69 75 97 86 106 74 65 57
111 102 105 106 93 100 100 115 110 113
110 110 107 113 108 98 99 122 138 130

100 99 98 102 102 99 100 99 97 97
99 99 93 97 104 101 102 97 100 98
101 100 105 105 98 98 98 103 97 98
99 97 105 96 110 99 101 98 99 107
145 84 64 124 53 98 81 75 98 96
98 100 103 100 98 96 104 102 97 95

32.5 40.6 27.0 20.0 39.9 47.1 39.2 48.5

109 96 85 100 99 97 105 86 107 99

97 100 93 99 105 101 100 97 98 97
73 101 100 100 92 89 106 99 97 93
99 100 94 97 104 93 108 97 97 98
99 99 99 103 103 109 94 100 102 99
90 96 92 101 111 114 102 98 104 95
103 89 104 104 98 100 98 103 107 104
104 102 88 101 103 97 84 94 104 101

120.3 92.2 96.0 165.5 102.8 60.7 93.2 90.9 95.4 88.9
98 89 99 100 93 101 111 102 84 89
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Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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C029 E008 E133 E005 R041 E003 UR131 H103 R042 E041

3.17 4.33 3.00 3.83 3.67 4.00 3.50 2.67 2.83 4.00
128.1 110.0 114.7 115.6 125.2 105.4 132.2 128.4 134.4 141.0
41.5 35.0 46.5 31.0 53.0 42.5 30.0 30.0 32.5 37.5
23.5 29.5 27.0 30.0 35.5 32.0 30.0 29.0 23.5 36.5
0.720 0.733 0.846 0.583 0.620 0.596 0.253 0.839 0.353

6.62 6.51 6.51 6.51 6.51 6.52 6.16 6.66 6.45 6.49
5.67 5.73 5.73 5.68 5.65 5.62 5.65 5.78 5.65 5.63
5.75 5.64 5.67 5.63 5.62 5.66 5.57 5.90 5.56 5.63
113 59 57 66 78 80 57 85 69 77
123 74 61 75 79 70 62 84 75 76

12.3 5.4 19.3  - <0.5 9.4 7.7 1.3 9.6 7.9

103 86 85 92 97 85 102 104 96 105
96 59 54 61 99 43 115 106 92 113
94 80 77 80 96 79 95 96 97 96
93 48 43 57 74 42 72 92 89 98
109 107 110 114 101 107 108 108 98 109
104 123 125 106 134 101 159 115 103 116

101 92 93 94 100 92 103 101 99 100
99 80 84 88 103 82 100 101 101 108
102 117 111 107 98 115 102 100 99 93
96 89 110 94 107 92 114 97 113 108
102 125 138 116 50 145 145 130 64 205
102 101 107 100 101 100 103 96 101 95

51.2 36.8 46.1 30.4 48.7 42.7 19.3 43.0 21.5

105 83 87 93 105 90 88 129 89 112

97 98 107 99 105 98 98 103 100 100
92 115 93 98 101 96 83 108 86 116

101 96 102 100 104 97 90 99 94 102
95 102 111 100 101 102 110 103 106 99
88 108 122 102 109 112 108 101 107 103
101 111 96 116 105 97 93 105 93 98
102 91 113 97 100 80 94 99 95 100

105.0 85.1 104.4 95.2 102.6 78.4 92.6 92.8 96.0 78.3
99 76 73 73 45 73 82 107 66 83
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viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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R043 E109 E012 R044 E137 E101 A021 UR012 UR089 R045

2.83 4.33 3.67 4.33 3.83 3.33 3.50 2.67 3.33 3.17
134.0 131.0 130.1 120.4 129.3 127.3 115.7 120.8 136.4 130.6
35.5 41.5 33.5 45.0 45.0 38.5 42.5 33.5 32.0 42.0
27.0 28.5 27.5 29.0 33.5 36.0 32.0 33.5 27.5 32.5
0.828 0.770 0.658 0.464 0.573 0.828 0.670 0.649 0.626 0.495

6.50 6.49 6.50 6.48 6.50 6.50 6.55 6.48 6.49 6.48
5.63 5.63 5.64 5.68 5.68 5.66 5.75 5.55 5.51 5.65
5.63 5.64 5.64 5.65 5.65 5.67 5.73 5.56 5.53 5.61
81 73 74 70 84 67 70 77 85 77
76 67 73 72 78 62 65 78 84 79

<0.5 <0.5 4.7 <0.5 0.5 2.7 10.2 0.7 4.9 <0.5

102 105 97 103 97 96 96 89 103 96
109 105 90 108 100 93 88 59 101 90
96 99 95 91 90 85 95 79 95 92
92 92 83 89 85 77 78 46 72 90
107 106 103 114 108 113 101 112 108 104
118 114 108 121 118 120 113 128 139 100

101 102 99 101 99 100 98 98 101 100
103 103 101 101 104 104 97 93 99 101
98 99 99 100 95 96 101 105 102 100
113 102 142 108 108 100 97 95 102 107
65 141 106 83 175 111 96 69 118 83
98 98 98 100 98 96 98 93 94 99

23.4 21.0 50.2 21.4 37.0 37.8 46.4 38.4 24.3 23.5

102 92 99 101 102 99 102 88 113 105

105 106 97 107 106 101 97 96 101 108
93 104 113 115 115 99 100 92 96 114

103 93 99 100 101 100 98 90 102 104
101 121 98 106 110 100 99 108 100 104
105 128 101 112 117 95 96 103 103 111
103 99 99 104 104 97 108 107 102 110
101 112 95 101 116 103 99 96 101 107

99.0 91.1 109.5 107.4 139.8 84.4 92.3 97.7 154.1 89.7
111 90 95 96 90 106 92 40 79 50
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viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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H023 H024 H025 UR091 H091 H097 R047 H113 E124 E088

4.17 2.50 3.00 3.50 3.50 2.67 3.50 3.17 3.50 3.33
119.9 117.5 133.6 123.1 128.5 119.6 128.4 132.6 118.7 125.8
35.5 30.0 35.5 37.0 33.5 37.5 35.5 33.5 39.5 32.5
21.5 27.0 26.5 36.0 38.0 33.0 28.0 36.5 26.5 32.5
0.607 0.483 0.850 0.731 0.720 0.802 0.387 0.588 0.939 0.534

6.59 6.61 6.60 6.52 6.51 6.51 6.45 6.66 6.48 6.50
5.59 5.63 5.60 5.59 5.57 5.70 5.63 5.81 5.62 5.65
5.71 5.72 5.61 5.54 5.60 5.65 5.55 5.85 5.61 5.63
81 74 78 70 78 55 72 79 76 70
67 65 87 82 72 62 76 95 72 68

6.4 5.0 8.5 7.8 11.6 26.4 10.2 7.9 2.9 <0.5

100 94 101 101 102 96 98 99 102 95
92 95 96 105 102 74 103 104 97 76
102 97 98 95 98 91 92 98 94 90
83 86 96 83 103 71 93 92 92 78
98 97 103 106 104 105 107 101 109 105
111 111 100 126 99 104 112 112 106 98

102 102 103 101 101 98 101 100 100 99
100 100 114 98 101 95 101 100 103 102
101 102 90 102 100 103 100 100 96 97
100 102 99 120 102 98 111 112 108 101
52 60 77 193 128 139 64 89 106 118
97 97 92 101 98 98 99 101 98 96

37.9 31.5 43.3 31.9 30.4 46.8 23.5 32.3 41.2 47.4

106 100 107 121 97 88 91 98 106 86

97 99 98 95 102 100 99 102 104 93
99 96 109 94 86 91 106 102 85 97

107 104 103 98 88 93 99 99 100 94
92 95 98 97 116 107 100 103 109 99
87 94 100 90 117 103 99 105 118 88
99 100 103 110 97 98 99 102 101 100
108 104 105 100 97 100 102 98 104 96

96.7 96.0 96.5 106.0 110.5 82.4 81.6 114.5 85.8 89.1
79 79 96 75 93 38 102 93 87 90

25 9/29/2005



Comprehensive Summary
Alpha1 (%)

B
ot

an
ic

al
 N

am
e

Domestic Ref
Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 (%)
Gas 10 (%)
Fermn effic 10 (%)
SCFA 10 (%)
Microbial biomass 1
C3/C2 at 10 (%)

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 1
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

fermentation 
effciency

Bloat

General effects

 @24h

GENERAL FERMENTATION

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

cumulative gas 
[ml, 24 h]
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E127 A022 A023 R048 H026 UR088

4.33 2.83 3.17 4.00 4.67 2.50
134.2 125.4 119.4 127.3 125.5 120.0
35.0 47.5 40.0 49.5 28.0 39.0
32.0 38.0 34.5 27.5 31.0 34.5
0.625 0.535 0.480 0.726 0.440 0.532

6.47 6.50 6.53 6.48 6.62 5.92
5.61 5.67 5.70 5.67 5.59 5.09
5.63 5.65 5.66 5.62 5.62 5.02
78 86 81 73 82 66
68 79 77 78 83 92

<0.5 2.7 10.7 <0.5 3.6 2.2

101 101 99 97 95 94
98 96 99 96 101 77
95 100 95 96 96 86
83 84 70 83 92 69
105 101 104 101 99 110
118 114 142 116 111 112

99 100 100 100 104 96
105 102 101 100 103 97
94 98 99 100 101 99
108 98 101 104 103 98
93 96 90 83 40 117
97 98 89 99 100 99

36.2 32.5 22.9 29.9 26.8 71.4

103 102 101 104 108 115

106 99 98 106 103 96
112 89 114 102 99 112
99 98 96 101 108 100
111 101 102 104 98 96
117 99 99 108 104 93
101 100 93 110 103 122
119 101 101 101 106 95

120.2 97.4 136.9 93.1 98.8 106.2
98 64 70 141 95 89

26 9/29/2005



Comprehensive Summary
Alpha2 (%)

B
ot

an
ic

al
 N

am
e

Ju
nc

us
 la

m
pr

oc
ar

pu
s

Ju
ni

pe
ru

s 
co

m
m

un
is

Ju
ni

pe
ru

s 
th

ur
ife

ra

K
na

ut
ia

 a
rv

en
si

s

La
m

in
ar

ia
 d

ig
ita

ta

La
m

iu
m

 a
lb

um

La
m

iu
m

 m
ac

ul
at

um

La
pa

 m
aj

or

La
ct

uc
a 

sa
tiv

a

Domestic Ref E111 UR058 E077 E073 UR014 UR015 E048 E099 UR013
Reading data

viscosity 4.00 3.00 3.50 4.00 3.83 4.00 4.50 4.00 3.17
cum. gas [ml] 125.7 131.1 119.1 126.0 113.7 134.2 123.8 130.6 116.6

 @ 8h 37.0 38.0 34.5 35.0 36.0 42.5 37.0 39.0 29.0
 @ 16h 24.0 27.0 30.0 31.5 28.0 27.5 21.5 34.0 24.5

compression  @ 16h 0.347 0.872 0.747 0.294 0.624 0.125 0.652 0.737

 @1h 6.51 6.46 6.50 6.47 6.50 5.96 6.49 6.46 6.50
 @24h 5.68 5.47 5.63 5.57 5.75 5.05 5.61 5.63 5.66

 @ 48 h 5.73 5.47 5.60 5.59 5.67 5.00 5.68 5.62 5.64
 @24h 65 94 76 89 46 74 80 73 58

 @ 48 h 53 98 81 84 58 97 65 69 63

lactic acid [μM]  @ 48 h <0.5 2.6 <0.5 4.1 3.0 <0.5 7.2 <0.5 <0.5

10 95.8 98.5 99.4 99.1 87.6 103.5 102.1 102.8 102.2
40 74.6 88.6 69.8 96.1 74.4 107.3 101.0 101.1 109.4
10 89.3 102.9 91.7 96.1 94.3 94.8 90.4 92.9 95.2
40 71.3 87.2 65.9 90.1 59.4 91.5 85.2 82.7 78.5
10 107.3 95.7 108.4 103.2 92.9 109.3 113.0 110.7 107.4
40 104.5 101.7 105.9 106.6 125.2 117.3 118.5 122.3 139.2

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10 96 100 99 100 100 100 98 101 101
Gas 10 98 102 103 103 94 104 102 101 97
Fermn effic 10 98 98 96 97 106 97 96 100 104
SCFA 10 98 105 101 102 114 118 101 99 102
Microbial biomass 1 106 99 141 129 58 89 168 110 84
C3/C2 at 10 98 103 93 97 96 97 96 97 90

Leon data
NDF (%) 72.1 22.7 35.7 34.8 25.3 25.9 33.1 25.3 18.6

Methane formation
Methane formed 96 101 105 97 92 101 107 94 86

General effects
Digestibility 10 101 101 98 92 103 103 99 100 101
App. digestibility10 93 101 109 101 93 81 88 99 96
Gas 10 96 102 97 88 92 101 97 100 96
Fermn effic 10 111 99 102 105 111 102 102 101 106
Microbial biomass 10 117 100 96 93 113 104 96 97 105
C3/C2 99 105 90 99 104 101 89 94 96
TVFA 102 103 96 86 99 109 97 102 103

Rowett data
Proteolysis 94.2 97.2 120.2 104.6 96.9 82.8 86.8 97.0 154.4
Protozoa 93 80 64 82 112 108 106 100 67

cumulative gas 
[ml, 24 h]

fermentation 
effciency

General effects

Bloat

 @24h

General fermentation 

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls

1 9/29/2005



Comprehensive Summary
Alpha2 (%)

B
ot

an
ic

al
 N

am
e

Domestic Ref
Reading data

viscosity
cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10
Gas 10
Fermn effic 10
SCFA 10
Microbial biomass 1
C3/C2 at 10

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 10
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

cumulative gas 
[ml, 24 h]

fermentation 
effciency

General effects

Bloat

 @24h

General fermentation 

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls
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E165 UR016 H027 E002 UR090 C032 H028 A024 H029

2.67 2.50 2.83 2.00 2.83 3.50 3.67 2.83 3.33
112.1 122.9 126.5 111.9 128.3 111.4 123.7 123.2 134.4
37.5 63.0 37.0 37.5 35.0 30.5 40.0 37.5 28.5
32.5 36.0 23.5 34.0 21.0 34.0 26.5 37.0 27.5

0.595 0.600 0.733 0.556 0.779 0.532 0.606 0.486

6.49 5.96 6.62 6.51 6.52 6.66 6.58 6.52 6.62
5.70 5.01 5.64 5.63 5.60 5.67 5.57 5.74 5.57
5.64 4.99 5.71 5.67 5.57 5.78 5.60 5.69 5.75
80 82 72 77 68 113 84 71 85
80 99 66 67 76 117 88 71 60

11.8 <0.5 5.0 5.4 5.5 11.7 4.3 <0.5 5.0

94.2 101.6 94.7 89.1 98.3 99.5 104.3 97.6 101.3
83.2 99.9 90.9 85.0 100.8 97.9 106.4 89.5 97.1
89.7 91.3 92.8 93.9 99.9 93.8 96.0 90.3 96.5
69.3 86.9 81.3 83.3 81.0 88.1 93.3 79.3 94.7

105.0 111.3 102.1 94.8 98.5 106.1 108.7 108.1 105.0
120.0 114.9 111.9 102.0 124.5 111.2 114.0 112.9 102.5

102 100 102 98 100 100 105 97 101
99 102 102 99 102 98 104 102 97
102 99 99 99 97 101 101 96 104
96 120 99 102 125 100 102 99 97
87 93 64 201 152 89 77 104 52
96 99 96 97 97 99 97 100 96

45.9 42.0 42.1 52.0 34.4 20.6 33.7 24.1

98 94 101 93 117 95 104 105 111

105 101 97 98 101 97 106 97 103
96 97 114 97 88 93 101 117 97
96 103 98 96 105 96 104 98 111

115 99 100 102 96 100 106 99 96
125 99 98 107 98 91 117 94 105
96 110 100 91 108 103 104 104 107

108 109 98 91 99 106 102 101 103

92.9 99.9 72.4 109.9 98.1 91.6 78.6 78.5 90.9
115 94 91 99 82 95 95 60 70
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Hohenheim data
Protein synthesis
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Digestibility 10
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Fermn effic 10
SCFA 10
Microbial biomass 1
C3/C2 at 10

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 10
C3/C2
TVFA
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Proteolysis
Protozoa

cumulative gas 
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General effects
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General fermentation 
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foam height
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C030 C031 H030 E125 UR017 H081 C034 UR018 E143

4.33 3.17 3.50 3.50 4.00 2.50 4.00 2.67 2.50
113.8 114.0 127.0 135.3 130.7 137.4 120.3 121.9 122.0
34.0 35.0 30.5 45.0 31.5 38.0 36.5 33.0 25.0
32.5 28.5 20.5 37.0 36.0 33.5 34.0 27.5 24.0

0.689 0.667 0.591 0.569 0.740 0.791 0.828 0.725 0.483

6.65 6.71 6.59 6.48 6.47 6.65 6.53 6.49 6.53
5.72 5.67 5.55 5.58 5.63 5.71 5.55 5.56 5.66
5.78 5.76 5.58 5.59 5.58 5.84 5.55 5.53 5.62
101 114 90 84 74 103 83 76 89
115 124 93 76 71 98 81 84 86

13.6 9.7 0.7 4.3 0.6 6.6 <0.5 1.5 5.5

97.9 96.6 97.0 100.5 97.5 101.5 96.0 100.1 98.4
83.0 89.1 96.0 97.7 98.3 95.4 87.9 104.2 99.3
91.8 94.2 91.7 93.7 93.8 91.8 91.8 101.1 91.9
76.5 80.5 84.9 87.7 75.6 86.6 71.7 96.0 86.8

106.7 102.5 105.7 107.3 103.9 110.5 104.5 99.0 107.1
108.4 110.7 113.0 111.4 130.1 110.2 122.7 108.5 114.4

99 97 102 99 100 101 98 100 101
98 96 100 104 99 103 98 104 107
102 101 102 94 101 98 100 97 94
95 93 98 105 107 101 124 106 105
90 97 70 99 89 135 125 81 104
101 97 98 100 100 93 103 96 94

29.1 39.6 47.4 26.8 28.3 31.4

97 90 114 100 93 96 95 95 104

95 97 102 104 99 103 97 100 107
112 90 93 108 118 95 102 93 102
97 95 107 95 95 100 98 102 99
99 102 97 117 104 104 98 99 114
92 97 102 116 102 107 86 98 128
94 99 105 105 103 92 99 103 100

102 100 105 120 104 105 99 110 111

86.1 79.9 95.9 109.5 138.0 81.6 85.7 103.8 161.3
100 102 90 105 117 117 95 91 52
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Proteolysis
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R049 R050 UR116 A025 A026 H070 UR029 H031 H032

3.50 2.83 3.67 3.33 3.50 3.33 3.17 5.00 4.17
125.8 129.6 140.0 130.0 127.4 124.1 136.2 123.0 113.6
32.0 47.5 29.0 27.5 40.0 41.0 28.5 32.0 26.5
35.0 32.5 24.5 29.5 35.0 27.0 25.5 18.5 29.5

0.673 0.795 0.964 0.863 0.738 0.822 0.545 0.609 0.427

6.50 6.47 6.44 6.50 6.50 6.50 6.53 6.63 6.61
5.53 5.69 5.52 5.59 5.65 5.59 5.57 5.67 5.60
5.53 5.64 5.51 5.56 5.59 5.63 5.56 5.83 5.59
87 68 98 106 91 86 74 67 79
86 74 84 100 92 75 78 49 90

16.9 <0.5 1.9 5.4 <0.5 4.7 3.0 <0.5 9.2

106.2 103.4 103.4 98.6 98.5 95.4 98.1 97.8 92.2
104.1 102.7 111.5 106.0 97.8 94.5 103.3 88.4 86.0
94.9 97.5 99.7 94.8 91.3 88.4 96.2 93.1 85.8
90.6 86.8 103.5 91.3 82.0 86.3 91.3 81.5 74.7

111.9 106.1 103.7 104.0 107.9 107.9 101.9 105.1 107.4
115.0 118.3 107.7 116.2 119.3 109.5 113.1 108.5 115.1

100 101 101 102 100 99 100 101 100
101 100 102 103 102 102 104 99 90
100 101 99 99 98 97 96 103 112
108 109 120 102 102 104 101 99 93
69 61 97 104 97 127 125 72 76
98 97 111 96 97 97 99 94 104

25.7 28.6 22.7 23.7 20.9 36.9 41.0 40.5 32.9

98 105 89 108 106 102 97 107 110

103 106 99 99 95 106 103 100 102
124 113 90 100 98 115 101 103 92
101 99 95 102 100 104 102 102 104
103 107 105 96 97 103 105 97 100
107 113 106 93 91 105 114 90 106
90 109 102 97 104 89 103 103 100

103 99 94 103 105 111 99 105 100

97.7 103.8 105.6 112.4 113.3 94.7 127.8 76.5 89.1
79 87 92 40 18 92 80 94 74
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R051 A028 A027 R052 R053 H033 E098 E108 A029

2.83 2.83 3.33 3.33 3.67 3.33 3.50 3.83 3.00
122.1 115.4 120.7 121.9 130.2 127.7 126.9 128.5 126.0
63.0 37.5 37.5 31.5 44.5 31.0 30.5 40.0 37.5
31.5 31.0 32.5 29.0 32.0 22.5 30.5 32.5 34.0

0.903 0.415 0.638 0.492 0.703 0.201 0.753 0.763 0.571

6.51 6.56 6.55 6.47 6.47 6.60 6.49 6.47 6.51
5.68 5.69 5.67 5.60 5.65 5.64 5.62 5.62 5.63
5.62 5.58 5.64 5.56 5.60 5.66 5.61 5.63 5.58
71 83 87 88 75 71 75 75 98
78 96 82 91 81 76 71 67 94

<0.5 <0.5 <0.5 2.0 6.8 <0.5 <0.5 <0.5 <0.5

101.6 93.5 96.9 97.5 98.9 101.3 101.2 98.7 104.9
81.1 82.2 89.3 91.8 85.8 101.4 104.1 87.3 106.4
87.7 88.7 90.5 97.1 98.2 95.4 97.1 95.4 94.9
75.2 82.9 81.6 82.8 77.3 89.3 88.0 87.5 89.3

115.8 105.4 107.1 100.4 100.7 106.1 104.3 103.5 110.6
107.9 99.1 109.3 110.8 111.0 113.5 118.3 99.7 119.1

100 97 98 97 99 102 100 99 99
98 99 100 98 97 103 103 100 106
102 98 98 99 103 99 97 98 94
105 97 99 103 105 104 102 98 103
80 129 103 93 76 92 148 136 135
98 97 97 98 100 97 95 96 98

22.3 50.8 36.5 45.0 25.1 32.2 20.8 41.4 28.0

98 109 108 97 88 119 99 103 113

105 95 96 102 98 104 101 104 97
113 98 97 104 85 106 91 111 98
98 98 99 98 85 108 104 101 99

106 98 97 103 114 99 98 109 99
112 93 91 103 109 107 94 117 94
111 106 104 108 110 105 97 98 105
94 99 102 98 92 103 106 108 103

92.4 104.9 91.8 103.4 95.3 110.7 100.8 82.8 92.5
19 83 5 78 77 100 79 97 102
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Fermn effic 10
Microbial biomass 10
C3/C2
TVFA
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UR101 UR092 E091 H034 R054 H035 E167 A030 C035

2.50 3.33 3.50 3.33 2.83 4.17 2.50 2.83 4.50
122.0 134.1 127.5 123.5 129.5 114.9 129.8 114.9 121.1
32.5 36.0 46.5 43.0 53.5 40.0 42.5 40.0 40.0
27.5 32.0 33.0 24.0 27.0 36.0 33.5 29.0 37.5

0.407 0.726 0.709 0.271 0.621 0.722 0.739 0.725 0.634

6.55 6.45 6.49 6.61 6.50 6.61 6.52 6.52 6.65
5.65 5.63 5.67 5.65 5.73 5.58 5.62 5.71 5.71
5.61 5.59 5.67 5.65 5.72 5.62 5.58 5.63 5.79
60 72 67 70 62 83 99 78 103
69 68 61 78 59 85 95 84 112

<0.5 1.3 4.1 <0.5 4.7 <0.5 2.7 <0.5 10.4

92.3 93.2 101.6 98.7 103.1 96.4 98.9 98.4 100.8
79.9 99.5 99.0 100.2 101.9 92.6 105.0 95.5 90.9
95.5 104.6 89.4 95.7 94.4 91.4 94.4 89.0 93.1
65.2 98.9 86.4 81.5 82.5 81.9 91.3 73.5 76.7
96.6 89.1 113.7 103.1 109.3 105.4 104.8 110.6 108.3

122.5 100.6 114.6 123.0 123.6 113.0 115.1 129.9 118.5

101 101 101 103 100 102 105 100 99
96 101 108 103 99 101 109 101 96
104 99 92 100 101 101 96 98 103
112 125 106 96 105 104 107 101 98
100 155 150 76 67 78 59 116 116
99 96 97 93 96 93 95 92 101

16.7 28.2 30.5 33.0 20.0 42.8 29.1 31.5

107 122 93 107 95 107 102 103 100

104 99 99 99 105 98 105 97 98
90 90 98 102 111 99 114 97 98

104 106 99 101 95 109 101 95 100
100 93 100 96 110 89 109 105 98
102 92 94 94 111 92 120 102 93
103 111 101 98 107 101 98 102 101
109 103 100 97 100 88 100 101 101

101.7 110.4 95.6 112.0 90.9 82.7 95.2 103.4 79.8
103 89 74 77 77 97 103 75 93
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App. digestibility10
Gas 10
Fermn effic 10
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TVFA
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R101 UR082 H085 C036 H036 UR063 C037 R092 UR019

3.67 4.33 3.33 3.17 2.17 3.17 3.83 3.33 2.50
126.4 128.3 111.0 124.4 136.8 127.2 109.4 112.7 115.1
32.0 32.5 32.5 34.0 33.0 33.5 31.5 34.0 36.5
24.0 26.0 33.5 33.5 16.5 26.5 29.5 33.5 35.0

0.867 0.833 0.651 0.526 0.867 0.759 0.518 0.834 0.508

6.49 5.97 6.52 6.67 6.61 6.52 6.66 6.52 6.52
5.65 5.11 5.78 5.73 5.55 5.54 5.70 5.60 5.52
5.56 5.01 5.68 5.75 5.55 5.54 5.78 5.60 5.50
70 63 45 98 89 79 105 73 84
75 96 58 127 100 83 115 71 91

7.2 0.7 18.7 9.7 3.5 <0.5 11.0 24.2 6.0

100.9 101.8 94.5 103.6 98.1 96.9 102.6 90.1 87.7
105.0 104.0 57.1 98.3 91.9 99.4 89.4 52.9 65.3
107.4 95.0 87.0 95.0 99.5 97.2 99.9 93.1 94.1
95.7 88.7 55.0 92.0 86.7 88.5 81.7 52.7 68.2
93.9 107.1 108.6 109.1 98.6 99.7 102.6 96.7 93.3

109.7 117.1 103.7 106.8 106.0 112.3 109.4 100.2 95.7

101 100 100 99 102 101 99 97 100
101 104 95 98 103 101 97 91 100
100 96 105 101 99 100 103 106 100
110 114 98 96 102 100 96 101 105
80 204 107 83 72 149 97 108 80
99 95 97 100 92 94 104 97 99

18.4 33.8 23.9 35.7 30.5 32.6 27.5

103 116 93 109 116 101 90 86 89

104 101 102 96 102 102 96 100 98
98 102 97 92 112 102 93 91 84

103 104 105 101 111 100 96 103 94
102 98 99 95 92 102 100 98 105
108 101 105 89 94 107 95 100 101
94 105 93 99 96 98 86 91 105

105 100 103 97 105 94 99 100 104

106.9 102.2 91.1 65.9 113.1 97.5 109.8 96.7 110.3
46 97 72 107 92 87 68 106 87
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C038 R055 C039 UR028 UR136 C040 H094 UR020 UR080

3.33 3.33 3.50 3.00 3.83 3.83 3.33 3.00 2.33
118.6 127.4 117.5 136.2 126.9 121.1 125.0 138.6 123.9
31.5 47.5 31.0 43.0 33.5 36.0 33.0 33.0 43.0
31.0 29.5 32.5 35.0 30.5 34.5 32.0 34.0 27.0

0.500 0.207 0.721 0.842 0.349 0.628 0.635 0.424 0.421

6.54 6.49 6.20 6.46 6.49 6.54 6.51 6.48 5.94
5.51 5.67 5.45 5.60 5.67 5.62 5.63 5.66 4.98
5.51 5.64 5.48 5.53 5.59 5.72 5.60 5.61 4.98
91 73 96 78 66 69 66 68 88
91 73 85 80 70 52 70 66 102

0.1 4.7 1.6 4.5 0.6 <0.5 7.3 1.9 <0.5

99.0 100.7 99.6 98.6 95.9 100.0 104.2 97.3 104.3
94.4 92.2 99.2 105.5 91.1 75.4 98.1 91.8 106.6
95.5 101.6 93.8 99.0 99.4 89.4 101.9 103.5 94.8
92.9 85.1 86.9 89.3 87.0 66.7 82.2 87.4 85.4

103.6 99.1 106.2 99.7 96.5 111.8 102.3 94.0 110.0
101.6 108.4 114.1 118.1 104.6 113.2 119.3 105.0 124.9

99 101 99 100 100 98 99 102 101
98 101 99 101 102 97 99 100 103
102 100 101 99 98 102 100 102 98
97 108 100 103 118 96 100 124 108
64 73 55 222 140 73 128 99 176
101 98 100 104 98 100 102 92 98

27.9 26.4 38.9 39.2 29.1 22.9

105 104 107 88 90 99 97 92 116

99 100 99 102 102 94 100 99 102
93 87 93 95 99 91 101 92 98
99 98 100 97 102 96 95 98 107
98 102 98 109 100 98 106 101 96
97 100 96 115 104 88 103 99 97
97 110 93 105 93 81 104 99 114
94 98 99 96 99 104 106 103 107

75.5 95.2 87.0 123.9 83.9 82.8 85.4 103.9 102.6
88 164 87 85 94 104 31 101 83
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H037 A031 R097 UR122 A032 UR095 A040 A033 E113

3.83 3.17 3.33 3.17 3.33 3.00 3.17 2.83 4.33
118.6 118.8 120.7 123.5 120.4 122.1 142.3 134.1 131.9
35.0 33.5 28.0 32.0 30.0 36.0 35.0 30.0 41.0
33.0 34.5 24.5 24.5 35.0 32.0 33.5 29.0 22.0

0.655 0.668 0.143 0.117 0.286 0.722 0.573 0.846 0.864

6.61 6.52 6.53 6.52 6.52 6.46 6.50 6.55 6.48
5.58 5.49 5.64 5.54 5.71 5.69 5.42 5.62 5.64
5.61 5.51 5.60 5.55 5.67 5.58 5.43 5.56 5.63
83 97 66 81 78 62 108 99 72
86 91 71 81 75 72 109 101 69

9.9 9.4 17.6 0.7 0.7 7.0 4.0 <0.5 <0.5

87.5 92.4 99.4 97.6 95.1 89.6 103.7 104.1 100.5
86.4 88.6 100.3 87.8 81.8 89.3 111.9 113.1 100.0
88.7 84.0 91.9 92.7 89.5 92.9 99.8 102.3 94.5
83.2 63.0 81.3 83.7 72.8 87.5 107.1 105.3 87.8
98.6 110.0 108.1 105.3 106.3 96.4 103.9 101.8 106.4

103.8 140.6 123.4 104.9 112.4 102.0 104.5 107.4 113.8

102 99 100 101 98 100 100 101 100
91 94 100 100 100 95 108 111 103
112 106 99 101 98 105 93 91 97
90 92 110 114 98 116 110 110 103
71 76 111 143 115 135 98 122 110
108 95 97 100 93 103 98 103 96

32.8 0.5 47.1 34.7 27.9 17.1 49.6 18.6 30.7

118 100 104 91 105 108 46 - 92 119 97

100 98 103 100 98 101 103 100 108
93 93 96 93 102 89 110 - 113 106 118

111 102 103 99 96 105 109 106 102
89 103 100 102 103 97 95 96 112
93 110 103 106 101 99 100 95 124
94 93 96 92 107 90 105 109 94
93 99 107 95 100 105 109 108 116

104.3 70.0 103.5 99.5 83.4 80.5 82.9 104.4 93.9
91 12 121 79 97 79 103 91 102

9 9/29/2005



Comprehensive Summary
Alpha2 (%)
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cum. gas [ml]

 @ 8h
 @ 16h

compression  @ 16h

 @1h
 @24h

 @ 48 h
 @24h

 @ 48 h

lactic acid [μM]  @ 48 h

10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10
Gas 10
Fermn effic 10
SCFA 10
Microbial biomass 1
C3/C2 at 10

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 10
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

cumulative gas 
[ml, 24 h]

fermentation 
effciency

General effects

Bloat

 @24h

General fermentation 

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls
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R117 UR118 C041 R114 UR084 E047 A034 R105 UR102

3.17 3.83 3.67 2.67 4.17 4.50 2.67 3.67 3.33
118.5 134.6 114.7 113.8 109.5 123.1 143.8 123.2 124.8
30.0 39.0 36.5 34.5 45.0 41.0 40.0 33.5 35.0
34.5 20.5 30.0 31.0 34.5 32.5 23.5 26.5 29.5

0.722 0.682 0.642 0.444 0.755 0.626 0.744 0.852 0.641

6.51 6.47 6.53 6.52 5.99 6.50 6.49 6.47 6.52
5.57 5.65 5.48 5.63 5.16 5.79 5.59 5.65 5.52
5.57 5.56 5.50 5.51 5.03 5.66 5.56 5.58 5.52
78 69 99 66 56 49 107 70 85
77 74 93 91 91 70 99 72 87

12.5 <0.5 <0.5 27.2 1.4 8.6 7.4 7.8 <0.5

95.4 95.2 91.0 89.7 91.5 94.4 104.7 96.4 103.2
82.3 95.9 76.6 49.0 79.8 85.2 112.9 104.8 111.3

101.7 100.5 87.6 87.7 82.7 92.1 97.6 99.8 103.4
79.0 88.9 66.5 50.9 57.7 75.3 110.0 99.1 101.8
93.8 94.7 103.9 102.2 110.6 102.5 107.2 96.6 99.8

104.3 107.9 115.1 96.4 138.4 113.1 102.6 105.7 109.4

100 100 100 98 99 100 101 101 103
98 102 101 89 97 100 107 103 103
102 97 98 111 103 100 94 98 99
99 121 97 108 104 101 106 101 119
74 253 107 95 298 119 97 96 187
97 102 102 107 95 103 98 94 101

51.1 33.1 29.4 22.6 25.7 18.1 20.0 18.5

83 89 106 93 103 105 116 91 112

101 99 97 106 99 94 100 102 104
98 91 95 107 86 83 107 97 100
88 94 97 107 100 95 105 100 110

127 106 99 101 100 100 96 104 94
100 107 93 110 101 98 95 118 97
93 92 95 95 121 107 107 90 103

108 89 97 112 96 96 106 75 113

113.2 131.7 81.8 72.6 96.5 81.6 87.8 97.7 133.0
98 90 93 83 97 86 100 87 90
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Comprehensive Summary
Alpha2 (%)
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40
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40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10
Gas 10
Fermn effic 10
SCFA 10
Microbial biomass 1
C3/C2 at 10

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 10
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

cumulative gas 
[ml, 24 h]

fermentation 
effciency

General effects

Bloat

 @24h

General fermentation 

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls
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UR121 H114 UR106 E147 H093 H106 H077 UR021 UR132

3.50 3.83 3.67 3.33 3.33 3.83 4.67 3.00 3.00
131.0 141.7 138.0 122.9 126.4 121.9 120.5 121.6 120.4
34.0 29.5 31.5 42.5 38.0 32.5 37.0 33.0 34.0
26.0 31.0 27.5 36.0 31.5 39.0 37.5 34.5 32.5

0.519 0.857 0.038 0.546 0.742 0.775 0.489 0.577 0.631

6.50 6.51 6.48 6.53 6.52 6.52 6.53 6.51 6.49
5.51 5.58 5.61 5.73 5.55 5.63 5.58 5.49 5.60
5.51 5.57 5.55 5.64 5.55 5.60 5.58 5.50 5.56
85 76 78 75 82 67 76 91 80
89 77 77 82 82 71 76 91 75

6.0 20.9 11.5 7.4 8.1 10.9 31.6 1.5 <0.5

100.7 101.6 102.6 101.1 101.9 98.7 93.9 91.9 87.5
104.0 107.8 113.4 110.4 103.3 99.2 73.3 62.8 65.1
96.9 103.1 101.4 89.3 106.8 96.9 95.3 90.9 89.5
96.0 102.1 103.7 83.9 89.5 87.4 71.3 61.1 70.8

103.9 98.6 101.1 113.2 95.4 101.9 98.5 101.0 97.7
108.3 105.5 109.3 131.6 115.4 113.5 102.8 102.8 92.0

102 100 101 101 100 100 97 97 97
103 103 108 107 100 98 94 94 95
99 97 93 95 100 102 104 104 101
118 108 152 107 106 111 97 112 109
134 116 192 88 139 159 109 89 80
102 98 102 93 99 97 95 96 97

18.5 28.7 21.4 17.4 27.1 30.4 52.3 57.3 58.1

88 103 102 118 99 97 87 91 85

103 103 106 105 104 103 98 99 95
98 102 104 110 111 110 94 90 78
98 103 110 104 96 102 97 95 95

105 101 97 108 108 101 102 106 101
110 106 102 117 113 106 100 106 97
95 98 100 95 97 107 98 103 85
97 100 115 110 103 96 99 99 96

101.3 112.6 110.3 103.0 94.5 106.7 105.6 117.3 103.8
90 107 89 64 90 10 103 122 93
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Comprehensive Summary
Alpha2 (%)
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Hohenheim data
Protein synthesis

Protein formed

Digestibility 10
Gas 10
Fermn effic 10
SCFA 10
Microbial biomass 1
C3/C2 at 10

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 10
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

cumulative gas 
[ml, 24 h]
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effciency

General effects

Bloat
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General fermentation 

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
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H074 E136 A035 UR108 E103 R057 E069 H101 R059

3.67 3.33 3.17 3.00 4.33 3.83 3.50 3.50 3.50
131.1 120.2 116.6 143.4 126.8 128.5 133.9 123.6 128.9
40.0 37.5 47.5 33.5 34.5 55.0 28.0 29.5 36.5
32.5 33.0 43.5 26.5 35.5 30.0 36.0 33.0 19.5

0.793 0.778 0.307 0.409 0.654 0.500 0.712 0.879 0.600

6.50 6.51 6.53 6.48 6.51 6.48 6.48 6.66 6.48
5.53 5.70 5.74 5.56 5.68 5.63 5.60 5.90 5.64
5.54 5.69 5.75 5.47 5.74 5.63 5.59 5.96 5.66
99 80 72 89 64 81 83 61 79
95 71 60 95 52 75 83 70 70

4.7 1.1 <0.5 16.0 0.6 8.1 <0.5 14.9 6.8

94.5 92.6 89.6 93.6 99.1 98.2 104.2 88.8 99.6
96.8 73.1 60.9 90.5 89.0 106.8 100.6 59.2 103.0
92.7 83.7 86.8 98.6 91.2 92.3 97.9 84.6 101.7
93.9 64.6 67.6 90.5 79.7 93.1 89.7 58.5 92.5

101.9 110.6 103.2 94.9 108.7 106.3 106.4 105.0 97.9
103.1 113.2 90.1 100.0 111.6 114.7 112.1 101.3 111.4

101 97 95 100 99 101 101 96 101
104 98 94 104 104 104 106 94 103
97 99 100 96 95 97 95 102 98
102 101 92 156 101 110 104 94 111
127 71 122 144 127 61 129 87 63
95 96 96 98 96 101 93 101 98

38.3 50.2 60.2 38.8 45.5 17.3 23.4 45.2 16.2

94 90 101 99 97 88 115 94 84

104 107 92 100 99 96 100 99 103
110 122 89 92 94 86 95 98 100
94 99 93 97 100 100 101 96 103

114 114 99 103 98 95 100 102 101
101 125 89 103 90 90 98 99 104
98 104 116 108 100 100 107 108 103

110 111 99 100 101 94 94 95 104

91.5 108.6 72.7 105.6 92.8 88.3 93.9 83.6 94.5
99 91 97 83 111 61 95 84 82
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Comprehensive Summary
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10
40
10
40
10
40

Hohenheim data
Protein synthesis

Protein formed

Digestibility 10
Gas 10
Fermn effic 10
SCFA 10
Microbial biomass 1
C3/C2 at 10

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 10
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

cumulative gas 
[ml, 24 h]
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effciency

General effects

Bloat

 @24h

General fermentation 

dmd [g g-1]

foam height

ACIDOSIS
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to controls
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R108 R060 H040 E106 R058 UR066 UR067 C001 E122

3.33 3.17 3.50 4.17 3.17 3.83 3.50 3.50 4.50
133.3 125.9 121.6 125.1 116.4 127.0 116.0 117.7 129.6
28.5 30.5 36.0 38.5 40.0 32.5 26.5 36.5 37.5
30.0 30.0 36.0 32.5 23.0 26.5 35.0 30.5 29.5

0.375 0.723 0.745 0.654 0.383 0.733 0.771 0.663 0.780

6.50 6.49 6.60 6.46 6.47 6.50 6.49 6.67 6.48
5.56 5.62 5.57 5.58 5.67 5.55 5.85 5.61 5.65
5.55 5.64 5.59 5.59 5.64 5.55 5.60 5.67 5.68
80 84 86 82 73 77 39 134 69
81 75 90 75 73 79 68 155 59

<0.5 5.4 9.2 <0.5 5.4 0.9 0.6 11.5 <0.5

101.0 99.0 95.1 101.0 90.0 95.8 80.9 97.5 99.1
100.3 95.4 92.5 101.2 75.2 96.2 38.6 99.6 87.8
104.6 97.5 93.6 93.1 92.8 95.8 89.1 98.8 89.7
95.3 90.1 78.7 83.8 67.9 89.2 41.8 101.9 82.6
96.5 101.6 101.7 108.5 97.0 100.1 90.7 98.7 110.5

105.3 105.9 117.4 120.7 110.8 107.8 92.2 97.7 106.3

99 100 102 103 98 100 99 101 100
101 101 99 104 97 99 93 102 102
98 98 103 98 101 101 107 98 98
98 107 97 104 104 104 101 102 108
96 64 71 112 89 117 99 82 133
103 101 94 95 99 92 109 117 93

29.2 24.2 32.3 15.7 39.4 36.0 55.3 26.0

106 84 121 98 83 100 91 118 105

101 101 100 103 100 101 93 95 102
88 103 99 106 89 94 81 95 104

109 99 110 104 101 106 94 103 101
93 101 89 97 98 96 100 94 108
93 100 88 91 95 98 89 89 115
97 106 94 95 95 101 129 154 94

112 101 100 106 101 100 108 99 110

137.2 103.7 90.3 77.1 82.7 93.5 137.8 104.1 93.3
23 89 102 108 100 84 40 95 76
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Protein synthesis

Protein formed

Digestibility 10
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Fermn effic 10
SCFA 10
Microbial biomass 1
C3/C2 at 10

Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 10
C3/C2
TVFA

Rowett data
Proteolysis
Protozoa

cumulative gas 
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effciency

General effects

Bloat

 @24h

General fermentation 

dmd [g g-1]

foam height

ACIDOSIS

 pH

acidity relative 
to controls
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R061 A036 H068 H041 R100 E151 R093 R113 C042

2.83 3.67 3.33 3.50 2.67 3.83 3.67 3.50 2.83
125.8 142.2 115.4 130.1 122.3 118.5 123.5 130.8 88.8
36.5 40.0 32.0 39.5 33.5 42.5 35.5 35.0 32.0
28.0 37.5 39.0 24.5 28.0 34.0 37.5 29.5 23.0

0.466 0.479 0.698 0.387 0.751 0.701 0.573 0.378 0.657

6.47 6.55 6.49 6.60 6.45 6.49 6.50 6.53 6.53
5.64 5.72 5.60 5.61 5.61 5.78 5.64 5.62 5.63
5.64 5.66 5.57 5.67 5.51 5.65 5.61 5.58 5.74
78 77 82 78 76 64 65 69 66
73 78 89 73 84 78 69 75 49

7.4 <0.5 <0.5 6.4 20.9 11.1 21.3 19.8 <0.5

96.3 98.5 90.3 101.6 84.9 97.9 105.5 104.5 100.6
96.6 85.3 70.8 96.8 74.7 88.7 102.7 98.0 81.5
92.9 101.2 90.4 93.9 85.6 90.1 104.4 99.8 74.4
84.1 97.1 76.5 84.4 73.7 73.9 87.6 92.3 55.7

103.7 97.3 99.8 108.2 99.1 108.6 101.0 104.7 135.1
115.0 87.9 92.5 114.7 101.4 120.1 117.2 106.2 146.4

100 99 102 103 97 98 102 101 100
100 102 99 97 86 94 101 100 85
100 97 103 106 114 104 101 101 118
104 94 104 98 99 99 110 108 92
57 117 95 86 88 124 99 84 55
99 98 98 98 108 103 98 96 138

28.3 95.6 30.7 29.6 24.1 36.4 17.8 23.4

74 - 89 107 96 116 87 100 90 104 9

98 96 104 101 99 102 106 104 89
97 - 105 96 108 99 90 112 100 99 83

96 97 102 107 93 96 105 108 77
104 99 105 93 106 113 101 97 118
102 92 112 95 107 121 108 100 104
102 106 100 97 98 96 103 94 117
97 101 103 100 92 103 103 116 82

87.3 133.5 60.6 70.3 98.4 82.7 120.8 110.6 82.6
84 96 91 98 96 100 43 102 101
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Digestibility 10
Gas 10
Fermn effic 10
SCFA 10
Microbial biomass 1
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Leon data
NDF (%)

Methane formation
Methane formed

General effects
Digestibility 10
App. digestibility10
Gas 10
Fermn effic 10
Microbial biomass 10
C3/C2
TVFA

Rowett data
Proteolysis
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cumulative gas 
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General effects
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General fermentation 
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R062 UR109 R063 UR112 UR115 R064 H083 E004 C043

3.00 4.00 5.00 3.83 2.33 3.83 3.50 2.67 3.17
123.5 123.5 128.0 119.5 125.8 117.4 127.6 119.1 115.9
36.0 31.5 38.0 35.5 29.5 43.5 40.5 38.0 29.0
35.5 26.5 25.5 23.0 28.5 25.0 35.0 28.5 34.5

0.962 0.846 0.444 0.885 0.927 0.469 0.703 0.691 0.595

6.51 6.51 6.48 6.50 6.47 6.50 6.66 6.50 6.53
5.62 5.63 5.63 5.70 5.56 5.71 5.85 5.65 5.47
5.59 5.63 5.64 5.64 5.52 5.68 5.94 5.67 5.51
69 74 82 62 88 66 70 72 101
73 64 74 61 83 66 75 67 89

22.8 12.2 5.4 5.1 6.4 4.7 16.5 8.7 5.1

104.9 89.5 98.8 87.5 95.2 86.3 97.7 97.5 101.1
105.6 53.5 98.4 61.2 86.5 74.7 87.9 83.3 95.4
98.0 96.0 98.3 91.5 95.6 92.3 88.5 86.8 94.4
90.8 62.7 89.3 60.2 78.6 68.1 75.7 82.6 81.2

107.0 93.2 100.5 95.6 99.6 93.6 110.4 112.3 107.1
116.2 85.4 110.2 101.8 110.0 109.8 116.1 100.9 117.5

101 95 100 93 97 98 99 97 99
100 97 100 95 99 95 97 98 97
101 98 100 97 97 103 102 100 102
108 127 108 111 115 103 97 105 100
77 134 103 139 143 81 95 119 64
99 99 100 101 108 100 98 96 104

24.3 77.6 26.7 89.5 50.6 44.9 35.2 54.5

93 89 79 - 85 90 82 81 98 96 101

105 92 101 92 95 96 102 97 99
94 86 90 - 106 83 84 79 101 88 104
99 91 112 87 78 102 101 99 98

106 102 90 106 123 94 102 99 101
113 96 89 99 110 88 105 103 98
88 107 100 95 109 104 100 113 93

102 96 107 86 89 101 105 88 101

86.9 87.6 119.7 156.1 76.6 106.7 99.8 80.5 76.3
83 101 83 102 79 81 80 89 96
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R095 UR137 E164 R065 UR087 E035 R103 UR076 A043

3.67 3.33 3.00 3.17 3.00 4.00 2.67 3.17 3.00
129.6 132.1 112.4 115.4 134.4 131.8 145.9 120.7 117.1
28.5 30.0 37.5 33.5 33.5 31.0 31.0 34.5 35.0
31.5 33.0 31.5 19.0 31.5 31.0 24.5 32.0 36.5

0.564 0.938 0.573 0.547 0.842 0.546 0.416 0.618 0.423

6.53 6.45 6.51 6.47 6.45 6.49 6.46 5.96 6.54
5.81 5.53 5.67 5.57 5.58 5.59 5.58 5.08 5.57
5.63 5.47 5.61 5.59 5.50 5.60 5.51 5.00 5.58
41 96 87 95 84 84 84 68 74
67 94 89 83 86 82 84 98 74

25.7 9.0 10.2 4.7 0.6 4.6 7.2 <0.5 5.4

99.9 96.7 90.6 90.6 98.1 105.0 99.5 99.2 95.6
108.7 97.0 66.4 71.1 99.9 102.0 102.0 98.4 78.1
98.8 89.1 83.4 88.9 100.7 95.0 100.6 86.6 94.5
87.2 80.3 61.3 66.1 104.9 96.6 96.1 85.0 66.6

101.1 108.6 108.6 101.8 97.4 110.5 98.9 114.6 101.2
124.7 120.9 108.4 107.5 95.3 105.6 106.1 115.7 117.3

102 100 99 96 99 100 101 100 95
100 97 89 88 103 105 103 102 96
102 102 111 109 96 95 99 97 99
108 115 93 104 101 105 113 112 97
95 148 76 100 138 143 91 168 116
105 113 101 105 97 96 101 94 94

26.0 20.8 47.8 37.4 37.2 30.0 17.3 42.7 67.0

99 89 87 74 - 78 112 111 101 115 115

103 104 104 100 101 102 106 100 95
92 101 115 88 - 114 95 106 110 96 98

102 103 92 105 106 102 100 108 98
101 102 118 96 96 100 106 93 98
105 107 128 94 98 104 111 96 93
100 103 91 96 102 130 105 101 102
103 101 101 105 101 103 105 99 97

110.1 129.0 82.7 109.1 107.8 88.1 113.3 98.3 92.4
107 71 75 55 96 101 90 89 110
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E066 H042 E119 R066 UR070 H044 UR024 UR071 H045

3.33 3.17 3.17 2.83 3.67 2.33 3.50 2.83 4.50
127.7 129.9 132.2 114.1 114.0 123.3 124.6 132.3 122.0
36.0 40.5 35.0 37.0 39.0 42.5 34.0 48.5 39.0
32.5 24.5 28.5 22.0 32.0 32.0 33.0 31.0 34.5

0.706 0.250 0.852 0.596 0.500 0.642 0.703 0.553 0.665

6.48 6.60 6.48 6.49 5.94 6.62 6.47 5.97 6.63
5.61 5.62 5.57 5.69 5.00 5.62 5.66 4.95 5.65
5.64 5.64 5.58 5.76 4.96 5.62 5.59 4.98 5.72
80 75 85 69 83 75 67 95 71
72 79 78 53 107 84 69 104 66

8.6 7.1 <0.5 4.1 <0.5 19.1 6.4 <0.5 8.5

102.1 98.9 99.1 97.2 94.1 91.2 88.6 104.4 94.9
99.4 92.1 103.7 89.7 76.1 85.7 71.6 111.3 77.5
92.0 95.9 98.5 90.4 87.3 80.7 92.2 102.5 94.8
89.8 81.0 85.3 63.5 71.9 81.4 68.2 90.1 79.3

111.0 103.1 100.6 107.5 107.7 113.0 96.0 101.9 100.1
110.7 113.7 121.6 141.3 105.8 105.3 105.0 123.5 97.8

100 103 100 99 99 101 100 101 102
103 99 102 90 101 89 96 105 97
97 103 99 110 99 114 104 96 105
104 95 105 99 87 91 104 107 94
121 125 94 96 128 84 121 144 72
95 96 96 121 95 102 96 95 96

28.9 35.0 17.5 18.9 39.9 23.0 27.0 27.4 38.9

106 115 98 75 - 78 104 117 84 105 116

99 99 106 101 99 108 99 101 107
94 97 119 89 - 106 96 118 91 97 116

100 100 101 105 105 111 98 108 108
99 96 111 96 94 96 102 95 99
97 93 120 94 95 103 103 99 108
83 98 98 110 102 92 108 99 98
87 98 118 108 96 107 94 99 104

93.2 92.1 89.9 97.2 91.6 69.2 139.3 124.0 82.5
88 99 74 57 91 99 117 45 88
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E038 UR117 R067 R068 A045 H105 E116 UR133 E014

4.33 3.67 3.50 2.83 2.83 2.17 3.33 2.67 4.00
121.7 127.8 117.1 119.6 117.0 124.1 117.7 124.8 111.9
37.5 30.0 51.5 44.0 27.5 29.0 43.0 36.5 40.0
31.5 31.0 22.0 28.5 32.5 32.0 28.0 23.0 37.0

0.652 0.823 0.659 0.219 0.590 0.792 0.505 0.650 0.577

6.51 6.47 6.51 6.49 6.53 6.64 6.47 6.47 6.52
5.64 5.63 5.70 5.69 5.50 5.72 5.68 5.62 5.66
5.62 5.57 5.64 5.58 5.51 5.84 5.64 5.54 5.61
74 74 68 69 90 99 64 76 70
78 74 74 86 89 99 65 80 81

13.2 4.5 4.7 3.0 2.7 4.0 2.9 1.3 17.4

98.6 95.5 91.4 91.8 94.2 97.8 89.7 89.6 92.9
92.6 83.1 64.1 80.4 69.5 96.1 65.2 65.1 75.0
87.3 98.5 93.3 95.8 80.9 95.6 89.4 92.6 82.9
75.5 76.4 66.4 71.4 60.5 89.3 71.8 77.6 69.1

113.0 96.9 97.9 95.8 116.5 102.3 100.4 96.7 112.1
122.6 108.7 96.5 112.7 114.8 107.6 90.7 83.9 108.5

97 97 97 98 96 99 98 100 97
96 98 89 89 96 101 95 99 89
102 99 109 110 100 97 103 100 110
98 114 99 98 94 102 98 107 97
130 109 82 75 134 90 89 119 109
100 98 99 103 85 96 98 101 105

24.7 52.2 34.7 23.9 30.1 45.9 30.8 37.9 30.9

105 85 81 74 95 99 99 87 92

102 95 95 96 95 102 107 98 97
85 102 68 71 95 109 114 83 89

104 93 96 96 96 99 102 95 97
99 103 99 101 99 104 112 104 101

107 100 91 95 97 101 125 103 112
107 91 97 96 95 102 95 98 100
98 89 96 100 93 102 110 96 97

69.4 158.7 95.2 92.1 96.6 87.2 110.2 95.5 83.3
101 72 81 66 76 97 95 91 85
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E070 E128 E075 H047 R069 R070 UR099 H099 A046

3.17 4.50 3.33 2.83 2.67 3.33 3.17 3.67 3.50
123.6 119.6 125.8 120.2 124.6 114.0 117.1 119.1 121.0
36.0 34.5 40.0 38.5 29.0 28.5 32.0 40.0 37.5
28.0 30.5 28.0 36.0 28.5 22.5 27.5 38.0 34.5

0.388 0.606 0.791 0.647 0.489 0.338 0.576 0.644 0.668

6.52 6.50 6.49 6.62 6.50 6.50 6.46 6.53 6.50
5.64 5.65 5.59 5.60 5.68 5.72 5.60 5.69 5.58
5.65 5.67 5.58 5.62 5.75 5.69 5.55 5.64 5.55
75 70 84 79 72 64 78 57 71
72 61 86 83 56 66 77 64 79

<0.5 <0.5 <0.5 10.6 <0.5 <0.5 3.8 18.4 4.0

96.5 98.8 95.3 95.6 96.7 89.1 91.5 96.9 92.7
89.4 91.3 75.3 90.3 81.5 64.3 64.9 79.4 69.6
93.3 89.2 84.6 96.4 88.8 83.1 87.8 88.8 85.1
82.7 82.1 72.6 81.2 76.4 59.8 76.7 66.3 60.0

103.4 110.8 112.6 99.2 108.9 107.1 104.1 109.2 109.0
108.1 111.3 103.8 111.3 106.7 107.5 84.6 119.7 115.9

99 100 100 102 99 97 98 96 95
98 101 100 103 97 92 97 93 94
101 99 100 99 102 106 101 103 101
101 104 101 98 104 101 116 96 92
149 124 168 92 85 90 171 92 106
97 95 97 94 97 99 99 85 85

52.2 37.1 36.0 43.1 33.7 38.3 39.1 33.9 29.9

107 94 100 129 70 - 86 84 106 89 91

96 105 98 107 98 94 96 96 97
93 115 90 114 78 - 102 78 87 94 89
99 102 99 109 105 101 104 87 93
97 110 100 96 94 93 93 114 101
89 124 93 102 92 88 89 99 94

102 98 101 99 97 99 124 90 95
94 102 99 108 100 92 102 95 95

73.6 65.2 36.6 84.3 97.0 87.0 89.7 91.5 88.9
105 78 99 96 76 75 79 84 74
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H071 H049 E159 E120 H050 R073 E034 E011 H051

4.33 4.17 3.67 4.17 3.00 3.67 3.50 3.50 4.17
127.0 120.3 115.5 129.1 128.3 125.5 129.6 116.6 133.9
34.0 35.5 45.0 34.0 35.0 32.0 40.5 33.5 35.0
31.0 33.0 30.0 37.5 34.5 28.0 33.0 34.0 24.5

0.729 0.704 0.733 0.658 0.733 0.442 0.801 0.686 0.448

6.51 6.58 6.55 6.51 6.63 6.46 6.47 6.50 6.65
5.58 5.61 5.71 5.59 5.65 5.64 5.59 5.60 5.61
5.69 5.73 5.67 5.65 5.70 5.61 5.54 5.69 5.74
87 77 79 81 71 79 84 82 79
65 63 75 66 69 79 95 63 62

0.7 4.3 1.6 2.9 6.4 <0.5 9.2 5.4 5.0

100.2 95.7 102.0 98.9 103.0 103.3 95.3 100.1 102.9
97.8 89.9 92.0 104.2 107.0 85.4 79.9 88.1 94.0
96.5 88.8 87.4 95.0 93.5 100.8 89.2 88.5 92.1
91.6 75.2 79.1 86.0 84.8 78.1 72.1 77.5 87.3

103.8 107.8 116.8 104.1 110.2 102.5 106.8 113.1 111.7
106.8 119.5 116.3 121.2 126.2 109.4 110.7 113.7 107.7

99 102 102 101 104 101 99 97 104
102 102 104 105 104 103 96 101 104
97 101 98 96 100 98 103 97 100
101 103 101 106 103 111 100 103 102
133 68 44 114 91 87 131 99 67
98 91 96 94 95 100 104 94 96

38.8 37.4 46.2 20.7 18.0 19.8 46.0 53.9 34.1

102 124 108 106 117 92 100 90 92

105 105 105 104 105 99 102 97 102
107 113 115 118 110 78 100 91 107
102 109 104 103 106 99 98 100 100
103 96 107 108 98 100 103 97 103
99 102 114 118 103 96 110 98 113
99 99 96 99 97 104 114 104 103

116 103 113 106 105 98 98 98 99

93.4 110.3 108.3 73.4 86.1 106.7 94.4 109.7 107.0
99 76 117 64 96 87 84 89 50
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UR079 A041 H052 E087 H053 UR073 UR139 E169 H054

2.67 2.50 3.50 4.00 4.17 3.67 3.33 2.50 3.00
130.0 111.7 129.9 125.2 132.7 123.8 131.2 124.0 125.7
39.5 47.5 33.0 42.0 40.0 47.5 36.0 40.0 30.0
28.0 27.5 28.5 33.0 32.5 35.0 29.0 29.0 27.5

0.833 0.860 0.744 0.030 0.696 0.400 0.879 0.760 0.712

5.97 6.48 6.60 6.48 6.59 5.97 6.64 6.50 6.62
5.06 5.56 5.56 5.69 5.64 5.05 5.79 5.70 5.64
5.00 5.54 5.66 5.73 5.65 4.99 5.91 5.63 5.66
72 76 88 62 71 74 84 80 72
98 81 76 51 77 100 81 84 76

<0.5 3.4 4.3 2.0 9.2 <0.5 4.5 6.4 2.1

101.3 91.7 98.8 99.7 99.5 99.5 95.5 99.5 97.9
108.7 76.7 92.5 68.7 93.2 107.0 80.0 90.3 93.4
90.1 87.6 92.2 91.3 92.8 86.1 90.1 95.1 97.9
82.4 66.8 93.1 75.6 84.8 91.0 68.7 83.1 82.8

112.4 104.7 107.2 109.2 107.2 115.5 106.0 104.6 100.0
132.0 114.9 99.3 90.8 109.9 117.5 116.5 108.6 112.7

101 102 104 101 100 101 99 103 99
101 102 103 104 102 106 96 104 102
100 100 101 96 98 96 102 98 97
107 99 104 104 113 106 112 102 120
172 139 86 164 105 154 74 74 136
94 90 95 92 101 95 96 94 100

25.6 30.3 22.6 22.3 40.8 36.1 46.9 46.0 38.9

114 110 91 96 93 113 88 104 93

102 100 101 98 100 103 98 97 101
99 106 100 92 98 97 91 102 100

105 107 100 98 98 108 94 102 98
97 95 101 99 103 95 106 96 104

100 97 111 92 110 100 105 93 113
99 96 99 93 102 116 90 103 103

103 103 100 99 96 103 99 100 89

110.2 102.1 95.8 104.0 82.2 118.3 108.5 95.3 117.5
68 79 94 99 92 81 80 93 88
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R075 E102 R076 UR030 R077 H056 E154 A042 R078

3.50 3.00 3.83 2.50 3.00 3.17 2.67 3.33 3.83
114.8 126.1 122.6 124.2 118.9 122.6 117.5 134.1 122.7
27.5 35.0 30.5 44.0 30.5 38.0 40.0 32.5 34.5
36.5 34.5 28.5 25.0 32.5 29.0 40.0 30.0 26.0

0.466 0.590 0.606 0.877 0.538 0.310 0.549 0.361 0.472

6.54 6.49 6.49 6.51 6.50 6.62 6.50 6.53 6.51
5.68 5.70 5.69 5.57 5.66 5.62 5.74 5.47 5.68
5.66 5.76 5.66 5.57 5.68 5.60 5.68 5.47 5.63
72 61 69 73 75 76 71 95 72
72 48 71 77 66 89 73 100 76

<0.5 <0.5 <0.5 1.5 <0.5 10.6 <0.5 4.0 8.2

98.1 80.5 100.7 98.7 100.4 96.7 102.0 101.7 98.5
102.1 98.2 92.2 102.9 108.2 91.9 107.0 102.1 93.1
95.6 95.2 102.2 93.0 97.8 95.7 85.2 93.5 92.6
86.7 82.9 81.8 92.9 96.3 84.4 83.8 88.2 90.1

102.6 84.5 98.5 106.2 102.6 101.0 119.7 108.7 106.3
117.6 118.5 112.7 110.7 112.4 108.9 127.7 115.6 103.4

100 102 99 101 101 99 101 100 101
100 104 101 101 102 102 103 107 99
100 98 98 100 99 96 97 94 101
106 101 104 109 109 119 106 102 104
79 112 55 126 70 108 131 148 72
101 99 100 96 95 98 97 98 100

49.1 30.1 36.4 20.8 19.4 42.8 32.4 31.8 26.1

108 98 104 92 107 93 103 122 80

99 100 102 102 101 101 107 101 97
85 98 89 96 88 97 120 107 77

105 98 105 97 103 97 100 107 93
95 102 97 106 99 103 113 95 104
92 95 97 110 99 111 131 96 104

106 99 103 100 98 99 102 102 103
101 106 105 95 101 90 103 103 80

92.7 112.4 107.7 130.7 102.5 113.0 73.1 90.5 98.1
48 98 70 90 86 47 100 106 87
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R079 E064 UR074 H057 H058 E046 R080 H059 UR006

3.00 3.50 3.67 3.17 3.50 3.67 3.67 3.83 3.33
128.7 128.9 124.3 132.5 129.8 129.1 129.2 128.9 122.0
35.0 40.5 32.0 34.0 42.0 37.0 38.0 43.0 40.0
27.5 34.0 31.5 33.5 29.0 26.0 26.5 32.5 36.5

0.378 0.501 0.438 0.612 0.544 0.346 0.359 0.881 0.719

6.49 6.51 6.52 6.60 6.65 6.51 6.48 6.62 6.48
5.65 5.64 5.61 5.62 6.21 5.61 5.58 5.59 5.53
5.62 5.61 5.58 5.62 5.77 5.65 5.62 5.63 5.53
77 75 67 76 14 80 92 81 80
79 80 74 84 58 72 77 82 84

7.5 3.3 2.6 7.8 2.8 10.5 <0.5 <0.5 0.7

101.3 99.3 100.1 96.9 93.3 103.7 101.6 98.3 99.6
101.8 92.1 93.2 91.3 89.9 96.4 106.1 96.4 98.7
104.1 94.3 97.6 96.9 86.6 95.9 96.2 96.1 93.7
91.1 84.2 90.7 86.1 80.1 79.3 100.9 83.7 82.6
97.3 105.3 102.6 100.0 107.8 108.2 105.6 102.2 106.3

111.8 109.5 102.7 106.0 112.2 121.6 105.2 115.2 119.4

101 98 100 103 104 100 100 102 100
102 101 105 100 102 102 102 104 100
98 97 96 103 103 99 98 98 100
106 100 102 100 101 103 108 104 98
68 106 157 167 106 117 86 103 81
100 98 96 97 104 102 98 92 96

33.5 48.8 49.6 34.8 21.2 21.1 18.0 40.1 37.8

108 103 114 85 78 103 115 96 87

102 99 102 95 96 102 107 99 100
92 94 95 85 78 105 106 105 95

109 97 105 89 83 102 115 100 94
93 101 97 106 117 100 93 101 106
95 98 99 107 115 105 93 103 105

103 85 114 99 109 102 103 100 101
98 87 104 90 94 106 116 96 99

95.2 99.0 100.3 86.1 105.1 80.1 81.8 94.5 96.1
146 106 94 64 13 107 87 99 95
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H067 E067 R082 UR104 C044 C045 C046 R083 H084

2.67 3.67 2.50 2.83 3.00 3.50 4.17 3.50 3.50
120.7 138.2 135.2 120.8 121.1 120.0 128.6 125.0 112.2
38.5 37.0 38.0 33.5 28.5 35.5 31.5 34.5 31.5
29.0 24.5 25.5 31.0 33.0 37.5 29.0 24.0 31.0

0.483 0.167 0.692 0.403 0.586 0.497 0.636 0.778 0.634

6.48 6.49 6.50 6.49 6.53 6.52 6.53 6.50 6.63
5.57 5.58 5.68 5.47 5.51 5.46 5.50 5.62 5.80
5.59 5.59 5.67 5.46 5.53 5.48 5.55 5.63 5.88
90 86 71 95 91 103 94 84 79
84 83 68 100 86 98 81 77 88

2.0 <0.5 <0.5 <0.5 14.7 5.9 11.6 0.7 15.2

100.4 103.1 104.5 95.1 96.5 98.0 99.9 92.5
96.0 109.6 106.0 94.3 72.6 80.9 99.4 78.0
91.3 97.7 105.8 88.8 85.4 91.4 98.6 89.6
86.6 92.1 100.4 95.2 65.8 72.7 97.7 67.3

109.9 105.4 98.8 107.2 112.9 107.2 101.3 103.2
110.9 119.1 105.6 99.1 110.4 111.3 101.7 115.8

102 101 101 98 102 100 98 99 98
102 105 99 99 97 98 94 101 96
101 96 103 97 105 103 104 98 102
108 105 109 118 100 98 95 106 95
80 140 133 147 68 79 80 86 149
95 97 99 95 100 102 97 100 98

39.3 19.7 21.0 33.6 37.2 43.8

102 108 112 110 105 103 98 112 97

104 99 104 102 98 97 94 103 102
100 92 93 101 102 97 92 85 101
104 98 110 108 98 96 94 112 99
100 100 93 95 100 100 100 92 104
104 96 82 96 96 93 99 84 107
100 86 102 108 97 91 83 102 97
105 93 123 109 101 99 77 122 100

86.9 89.2 98.2 106.7 81.1 79.8 83.1 99.6 77.3
81 113 65 105 104 89 88 87 73
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E018 C047 E017 H060 A047 H061 R084 E107 A048

3.50 3.83 3.83 3.00 3.67 3.17 3.17 4.50 3.33
126.1 102.7 124.8 124.3 115.8 126.0 126.6 129.8 123.2
41.5 33.5 32.5 35.0 37.5 30.5 39.5 43.5 37.5
35.5 34.5 29.0 34.5 31.0 29.5 25.5 29.0 36.0

0.456 0.659 0.748 0.746 0.769 0.761 0.059 0.706 0.619

6.51 6.53 6.48 6.61 6.50 6.59 6.49 6.46 6.49
5.64 5.57 5.57 5.55 5.50 5.62 5.65 5.56 5.52
5.61 5.56 5.54 5.61 5.50 5.69 5.70 5.56 5.53
75 78 88 89 89 76 76 87 84
80 79 94 85 92 70 63 82 83

2.0 5.9 <0.5 <0.5 6.0 0.7 15.7 <0.5 3.4

94.7 95.4 101.7 98.3 99.9 98.5 102.8 100.4 102.2
91.1 72.3 90.0 88.5 96.6 85.6 99.8 95.3 103.8
89.5 88.2 92.5 92.7 98.5 92.9 98.1 92.2 94.2
84.3 54.4 74.9 83.2 79.1 80.7 88.5 94.0 86.3

105.8 108.1 110.0 106.1 101.4 106.1 104.8 108.9 108.5
108.0 132.7 120.2 106.4 122.2 106.1 112.8 101.4 120.2

98 96 99 101 100 102 100 100 100
102 87 99 102 99 98 101 103 103
96 111 100 99 101 105 100 97 96
109 90 106 100 100 101 107 102 98
130 79 101 66 137 68 89 120 237
96 98 96 94 94 94 98 100 100

44.9 23.9 48.2 26.2 31.9 31.9 36.9 29.0

97 89 98 95 93 97 111 98 92

97 87 100 95 100 98 103 102 99
100 81 100 96 97 93 86 100 97
98 75 102 96 99 102 107 98 100
98 111 99 99 101 97 97 109 101
99 92 113 95 100 96 87 108 101
84 88 88 98 99 98 101 98 102
90 76 93 94 101 98 106 121 100

99.5 154.9 75.2 105.3 89.6 93.1 97.1 127.5 102.6
92 67 90 103 62 80 95 106 100
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E170 E057 H062 E010 UR027 H063 E114 UR130 E097

2.83 3.50 3.67 2.83 2.67 4.00 3.83 3.17 3.50
130.4 130.3 128.7 123.1 127.2 125.5 129.3 133.6 134.9
40.0 40.5 45.0 36.0 28.5 45.0 42.5 34.0 33.0
36.5 34.0 36.0 26.0 27.0 33.0 27.5 31.5 33.5

0.350 0.287 0.667 0.624 0.375 0.410 0.419 0.556 0.938

6.55 6.47 6.60 6.48 6.46 6.60 6.47 6.50 6.50
5.71 5.60 5.55 5.61 5.45 5.66 5.59 5.61 5.62
5.65 5.56 5.56 5.55 5.45 5.77 5.61 5.60 5.66
79 82 91 79 100 68 80 77 76
80 89 98 92 103 56 72 68 63

6.4 3.9 <0.5 13.4 0.7 <0.5 <0.5 <0.5 <0.5

98.5 98.0 101.6 95.2 101.4 97.1 97.7 96.0 98.1
80.7 95.9 104.1 73.2 108.9 93.4 94.1 81.6 97.2
86.2 100.6 95.3 84.1 99.4 96.2 89.3 102.8 90.1
77.5 84.4 94.8 65.2 96.7 91.8 82.2 88.9 86.3

114.2 97.4 106.6 113.2 102.1 101.0 109.4 93.4 108.9
104.2 113.6 109.8 112.2 112.6 101.7 114.5 91.8 112.7

102 99 102 96 101 104 99 98 101
105 103 105 89 105 102 97 101 101
97 96 96 109 96 102 101 97 100
103 103 122 113 107 99 99 122 101
66 128 195 103 150 122 92 103 162
96 97 107 102 100 93 98 98 96

60.3 42.6 23.4 52.6 19.6 24.2 52.8 64.4 22.6

102 106 96 95 98 92 102 96 93

94 97 99 98 102 98 107 99 100
95 89 97 92 96 90 119 95 96
98 97 100 102 103 97 106 100 102
97 99 100 97 100 102 106 100 99
92 94 100 98 105 101 117 101 93

101 91 104 116 110 97 95 92 96
95 88 100 99 95 99 111 101 107

83.3 83.0 103.7 37.0 140.5 68.2 122.6 117.5 97.2
92 85 81 74 89 95 101 62 104
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E142 A049 R085 R086 R087 C048 E123 R088 H066

3.83 3.83 3.50 2.33 4.17 2.83 3.33 4.67 4.00
136.2 119.0 116.3 116.6 128.7 109.6 119.6 128.7 128.5
33.0 32.5 37.0 34.0 33.0 29.5 39.5 35.0 36.5
30.0 32.5 31.0 34.5 25.0 34.0 40.0 23.5 32.0

0.543 0.639 0.616 0.705 0.591 0.232 0.234 0.421 0.424

6.51 6.52 6.52 6.47 6.46 6.52 6.47 6.48 6.59
5.66 5.55 5.68 5.67 5.67 5.47 5.66 5.68 5.58
5.65 5.56 5.72 5.60 5.65 5.49 5.62 5.65 5.64
88 77 72 73 72 100 68 71 83
78 79 60 82 71 95 69 72 79

5.5 6.7 15.0 3.0 0.7 9.4 <0.5 9.0 0.7

98.0 98.6 99.3 94.9 95.8 103.1 96.1 100.2 99.0
87.8 89.0 77.0 80.4 88.5 100.6 81.6 98.3 87.0
97.1 90.0 94.6 98.1 96.9 96.4 96.0 96.8 95.4
84.6 77.7 74.7 70.8 86.2 95.1 85.2 96.9 76.7

100.9 109.6 104.9 96.7 98.8 106.9 100.0 103.6 103.7
103.9 114.5 103.1 113.6 102.7 105.8 95.7 101.5 113.5

100 101 98 99 100 100 100 101 101
105 102 96 96 102 98 104 102 101
94 99 102 103 98 102 96 99 100
108 101 101 105 106 99 104 108 99
103 135 105 104 89 75 96 90 70
98 92 95 98 98 100 101 100 96

35.8 28.9 43.6 42.8 47.9 37.3 33.5 43.4

102 93 101 100 116 103 108 113 96

107 101 102 101 98 98 102 103 94
118 95 92 95 80 99 101 92 91
102 100 108 104 113 101 100 112 101
112 102 95 97 88 98 108 92 93
126 103 88 97 86 95 109 93 88
99 98 95 99 101 106 97 103 100

112 100 111 103 106 94 115 104 99

138.6 83.0 85.7 88.8 93.5 82.5 121.7 95.4 116.7
115 83 69 80 90 89 85 68 75
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R089 E058 UR085 R090 R091 R099 E139 H087 UR119

3.33 4.50 2.83 2.83 3.33 3.33 3.33 3.33 4.17
124.7 128.1 124.1 119.5 126.1 132.9 125.8 128.7 129.6
31.5 41.5 45.5 37.0 34.5 36.0 45.5 31.0 35.5
26.5 35.0 34.5 35.5 26.0 27.0 22.0 31.0 28.5

0.299 0.753 0.450 0.530 0.257 0.353 0.111 0.622 0.704

6.49 6.49 5.97 6.49 6.49 6.51 6.53 6.22 6.46
5.64 5.64 5.06 5.72 5.70 5.65 5.69 5.57 5.62
5.63 5.69 5.02 5.72 5.65 5.58 5.66 5.56 5.56
80 74 72 63 68 62 82 69 74
75 63 93 60 71 74 77 69 74

0.7 5.9 5.0 5.2 1.5 7.3 <0.5 23.0 <0.5

99.3 102.4 100.2 101.4 102.1 98.8 99.2 99.4 92.2
100.4 93.2 101.8 100.2 98.1 104.6 102.1 94.7 74.8
101.6 93.6 92.6 97.6 98.6 101.9 91.5 96.2 95.4
89.6 80.1 90.9 85.0 91.1 92.5 90.7 90.7 78.6
97.7 109.5 108.3 103.8 103.6 97.0 108.5 103.4 96.7

112.1 116.3 112.0 117.9 107.6 113.1 112.6 104.4 95.2

101 99 99 99 100 100 99 100 99
101 103 103 103 99 98 104 104 101
100 96 96 96 101 101 95 96 97
110 104 108 111 106 113 109 104 116
111 115 126 104 97 117 111 110 145
97 97 94 100 98 109 99 95 97

26.7 44.2 38.4 39.1 36.1 19.9 29.6 47.4 44.9

116 111 116 121 116 92 106 99 84

101 98 100 103 99 101 106 101 96
82 95 92 93 83 100 114 103 88

110 98 105 106 102 103 103 96 90
92 101 95 98 97 99 110 106 107
94 97 96 106 102 111 124 110 103

101 86 98 99 99 103 101 100 98
110 92 99 97 88 89 110 98 90

115.5 117.0 144.1 150.8 116.3 104.5 120.9 95.5 108.5
112 82 75 62 53 90 88 89 80
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3.17 3.17
127.7 132.2
28.0 47.5
25.0 36.0

0.767 0.175

6.52 6.50
5.44 5.44
5.49 5.43
109 103
95 109

19.1 4.5

97.9
90.0
96.0
92.3

102.0
97.5

100 100
99 108
102 93
99 104
96 188
100 95

27.8

109 97

98 103
103 106
97 101

102 98
106 97
101 97
84 99

118.4 77.9
88 89
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