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Grass biorefinery – effect 
of formic acid treatment, 
N fertilization and harvest 
time
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Effects of N fertilization and 
harvest time on liquid 
yield and composition

Harvest time  

in 2023 

N fertilizer,  

kg ha-1 

First cut  

   June 5 

100 

130 

160 

   June 12 

100 

130 

160 

   June 19 

100 

130 

160 

Second cut   

July 25 

110 

140 

   July 31 

110 

140 

   August 7 

110 

140 

   

 

The growing conditions were cool and dry for 

the first cut but humid and warm for the 

second cut
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Effect of N fertilizer level and harvest time of Timothy 
grass on grass composition and liquid yield
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Effect of N fertilizer level and harvest time of Timothy grass on N 
and true protein yield in first cut. 

N extracted in grass juice as % of total 

grass N 
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Effect of N fertilizer level and harvest time of Timothy grass on N  
and true protein yields in second cut. 
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Effect of formic acid treatment of grass liquid fraction 
on protein separation efficiency

Liquid fraction – green juice

• Very low nutrience density 

• Ease to spoil 

• High potassium level 

Photo: Marketta Rinne / Luke
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New low-cost methods of extracting-condensing green 
protein from fresh green juice 

• Treatment of juice from fresh material with organic acid and assist with natural  

sedimentation

• 500 g green juice 

• Control 

• 4 l/t of formic acid

• 6 l/t of formic acid

• 8 l/t of formic acid

• 10 l/t of formic acid

• 21 days sedimentation 

• (after 7 days there was no 

• progress in sedimentation)

Photo: Tomasz Stefański
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• Treatment of juice from fresh material 

with organic  acid preserve the juice 

preventing of spoilage 

Photo: Tomasz Stefański

Sediment – 25 % of 

total volume 
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Effect of formic acid treatment of grass liquid fraction on 
extraction rates of, dry matter, ash and crude protein into the 
sediment.



©
 L

u
k
e



©
 L

u
k
e

Some ideas for use of the condense liquid green protein 

• Feed for pigs 

• Piglets are very sensitive to soybeans 

( it need to be specially processed)

• The liquid protein concentrate could 

replace soya in piglet feeds

• Source of formic acid for pig feeds

• Centrifugated and dry to produce

dry protein feed for poultry and pigs

Photo: Improve Gut Health in Piglets – MSP[RS] Resistant 

Starch (mspresistantstarch.com)
Photo: Broiler Photos, Download The BEST Free 

Broiler Stock Photos & HD Images (pexels.com)/ 

https://mspresistantstarch.com/2020/11/17/improve-gut-health-in-piglets/
https://mspresistantstarch.com/2020/11/17/improve-gut-health-in-piglets/
https://www.pexels.com/search/broiler/
https://www.pexels.com/search/broiler/
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Condense liquid green protein for ruminants

• Could provide a new protein source 

• By-pass of protein from rumen?

• Lower fill value

• Increase the proportion of ’forage’

     in dairy cows diet

Condense liquid green protein 

could be offered as such or 

mixed in TMR Photo: Tomasz Stefański
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Thank you!

https://www.facebook.com/Luonnonvarakeskus
https://www.instagram.com/luonnonvarakeskus
https://www.linkedin.com/company/lukefinland
https://twitter.com/LukeFinland
https://www.youtube.com/channel/UC7xHn3uDhLTQc-RwLVqDPuA

	Slide 1: Finnish grassland society, Autumn Webinar - 12.11.2024
	Slide 2
	Slide 3: Effects of N fertilization and harvest time on liquid  yield and composition
	Slide 4:  Effect of N fertilizer level and harvest time of Timothy grass on grass composition and liquid yield
	Slide 5: Effect of N fertilizer level and harvest time of Timothy grass on N and true protein yield in first cut. 
	Slide 6: Effect of N fertilizer level and harvest time of Timothy grass on N  and true protein yields in second cut. 
	Slide 7: Effect of formic acid treatment of grass liquid fraction on protein separation efficiency
	Slide 8: New low-cost methods of extracting-condensing green protein from fresh green juice 
	Slide 9
	Slide 10: Effect of formic acid treatment of grass liquid fraction on extraction rates of, dry matter, ash and crude protein into the sediment. 
	Slide 11
	Slide 12: Some ideas for use of the condense liquid green protein 
	Slide 13: Condense liquid green protein for ruminants
	Slide 14: Thank you!

