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• Grasslands account 

for 26% of the world's 

total land area and 

70% of its agricultural 

area

• PG represents 

approximately 34% of 

the UAA and 14% of 

the TLU in the EU-28

• Additionally, 23 of the 

EU-28 countries, had 

>20% of their arable 

land in the form of PG

Green Biorefinery opportunities for agriculture



The climate challenge for 
agriculture



The protein challenge
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Treatment
Item GS PC

DMI (kg DM/d) 19.33 18.00

Feed efficiency 1.31 1.27

Milk yield (kg/d) 28.02 27.33

No significant difference in milk quality

Nitrogen Intake and Output

Intake kg/d

Feed N Intake 
(kg/d)

0.71ª 0.61b

N output (kg/d)

Milk 0.19 0.18

Faeces 0.23ª 0.19b

Urine 0.27ª 0.22b

NUE (%) 27.33ª 31.90b

Methane Emissions Analysis Rusitec

Gas production
(l/d)

1.31 1.26

Methane (mmol/d) 6.61 5.71

Improving the protein efficiency of grass



Making grass protein accessible for pigs

Date of 

Weighing

Daily Feed Intake 

(kg/d)

Feed Conversion 

Ratio

Average Daily 

Gain (kg/day)

Treatmen

t

Control Treatmen

t

Control Treatme

nt

Contr

ol

Period 1 1.022 0.991 1.77 1.67 0.577 0.592

Period 2 1.247 1.182 1.83 1.83 0.683 0.646

Period 3 1.386 1.301 1.90 1.86 0.729 0.699

Period 4 1.512 1.400 2.04 2.05 0.742 0.682

Results of weaner trial comparing treatment (grass-protein based) v/s control diet

Feed Source
Crude 

Protein
Lysine Methionine Cysteine Threonine Crude Fibre

Soybean Meal 44 – 48 2.81 – 3.20 0.60 – 0.75 0.69 – 0.74 0.71 – 2.00 3.0 – 7.0

Sunflower Meal 24 – 44 1.18 – 1.49 0.74 – 0.79 0.55 – 0.59 1.21 – 1.48 12.0 – 32.0

Rapeseed Meal 34 – 36 2.00 – 2.12 0.67 – 0.75 0.54 – 0.91 1.53 – 2.21 10.0 – 15.0

Cottonseed Meal 24 – 41 1.05 – 1.71 0.41 – 0.72 0.64 – 0.70 1.32 – 1.36 25.0 – 30.0

Grass protein 

(Biorefinery 

Glas)

33.9 1.81 0.65 0.18 1.5 6.1

Grass protein 42.8 2.03 0.72 0.21 1.71 3.9



Prebiotic Index

Probiotic Strain Grass FOS

Commercial 

FOS Inulin

L acidophilus 1.12±1.3 1.09±0.8 0.88±0.6 *

L fermentum 1.67±0.9 1.32±0.8 3.67±0.7 *

L plantarum 1.44±0.5 0.78±0.7 * -0.354±0.6 *

B animalis 1.89±0.45 2.05±0.11 5.98±0.41*

B breve 3.65±0.98 4.01±1.12 2.76±0.23 *

Extraction of high value materials

Compound Conc (mg/ml)

Glucose 4.79

Nystose 2.53

Fructofuranylnystose 1.14

2-Kestose 0.98



Grass press cake Grass whey de-FOS whey Grass silage Dairy 

whey

C:N ratio 19:1 17:1 9:1 17:1 -

Biogas and biomethane 

production (L/kg)

VS 510.7   (300.3)* 895.8 (544.6)* 597.4   (520.3)* 808.1 (479.0)* (510-600)*

DM 486.9   (286.2)* 707.7 (430.3)* 478.2   (416.5)* 737.2 (436.9)* (280-330)*

FM 189.9   (111.6)* 14.3 (8.7)* 41.5   (36.1)* 132.9 (78.8)* -

Final weighted biogas 

composition

CH4 (%) 58.8 60.8 87.1 59.3 -

CO2 (%) 43 39.1 14.8 41.1 -

O2 (%) 0.1 0.2 0 0 -

H2S (ppm) 17.6 6.7 87.7 4.2 -

NH3 (ppm) 0 3.7 113.9 0 -

Biodegradability % 55 70 63 - -
Litres of biomethane per Kg/VS of grass whey, 

de-FOS whey, presscake and grass silage 

Production of biogas from various sidestreams





Bringing farmers on 
board
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